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~
ApPPEAL FoOr | MSA BuiLbiNG FuND
Dear Colleagues,

International Medical Sciences Academy (IMSA) is a global organization established as a registered society on 28" March 1981 with world headquarters at New Delhi. It isthe
only international body which encompasses all disciplines of medicine. It hasregionsin America, Australia, Europe, Africa, rest of Asa and India. There are 28 chaptersworld
over. IMSA is run by Board of Trustees apart from other executive committees. IMSA is an associate member of Council for International Organizations of Medical Sciences
(CIOMS. It has about 2160 members world over and the membership is expanding. Many Nobel Laureates are its fellows.

The main objectives of IMSA is to bring together national and international medical scientists, medical educationists, medical and public health administrators and research
workersin medical and health sciences on a world wide basis for advancement of health of all the people in the world. The academy also arranges courses, training programs,
CME programs and Rural CME programs. IMSA publishes quarterly journal, JIMSA in which original articles, updates, symposia, special issues on topics of current interest
are published.

Anannual conference- IMSACON isaregular feature; being an International organization every alternate year, the annual conferenceisheld outside India. Thisyear’sIMSACON
was held at Hotel Park, Hyderabad, Andhra Pradesh, India between 4"and 5" Novenber 2011 and was an extremely successful event.

Though IMSA has been in service of medical profession and has been encouraging development of medical sciences by bringing information technology into the profession thus
improving the health of nations, yet we do not have our own building to work more effectively. Our organization is committed to the medical profession for promoting Continuing
Medical Education and also hold educational programmes on topics of National and public health importance. Ve need to conduct seminars, organise lectures by National and
International experts and hold regular workshops and group discussons. For arranging such activities we are badly in need of our own building with adequate infrastructure
and facilitieslike an Auditorium, projection room, library, committee roomsfor interactive sessons etc. So far we have been operating fromsmall rented space which can hardly
accommodate our office.

Friends, we have been fortunate to get a piece of land about one acre allotted to us by the Lt. Governor of Delhi for developing the IMSA World Head Quarters at Delhi. | am
approaching all Fellows and Members to donate at least Rs. 5000/- each to meet the cost of the land as well as construction of our own building. The donations are exempted
from tax under 80G; the cheque may please be made in the name of “IMSA — Building Fund” payable at New Delhi, and sent to the Headquarters.

Thanking you in anticipation and warm regards, Yours Sincerély,
\ Dr. K.Jagadeesan, President, IMSAWHQ J
IMSA Chapter Activities CME Programmes
IMSA Karnataka Chapter CME’s conducted 09.09.12 Dr T Vidyasakaran: Topic: Occlusive Arterial Disease.
3-4.08.12 Dr. R.R.Thukral Southern Chapters Midterm | MSA Conference. IMSA Bihar Chapter CME’s conducted
IMSA Tamil Nadu F_:_hapler CME'’s com;lu_cted ) ; 29.07.12 Dr G P Sinha, Dr Chandra Shekhar, Dr Satish Kumar, Dr P Dayal, Dr Lakhan Lal:
08.07.12 Dr Avijith Basu, Dr T M Srinivasan: Topic: Recent Trendsin Adult I nteractive session on Neuro Otological emergency — Coordinated approach at
Cardiac Surgery. Patna

12.08.12 Dr G Jayaraj: Topic: Era of Changing and Challanging Role of
Doctorsin Health Practice.

Election of Fellows and Members JRocKo#20i¥ Dr (Mrs). Dipti Basu METhES

Dr LittleMahendra

Fellows Dr Neergj Jain Dr Sandeep Puri Dr Joy Basu Dr Soumya. V

Dr Pavan Malhotra Dr Suruchi Aditya Dr Jacob John Dr Binod Kumar Patro Dr VikasMenon

Dr Jyothi A Raj Dr Manoj Kumar Bansal Dr Sanjeev Lalwani Dr Amit AdamKhan Dr Rajgopal P Menon
Dr Rahatdeep Singh Brar Dr Madhumati Singh Dr AnjolieChhabra Dr Sonu Goel Dr Praveen Kumar
Dr AnupamaJaggia Dr Pashpati Nath Gupta Dr Bindu M Pillai Dr Tushar Roy Dr M J Ravindranath

Awards& Honours

Dr N S Neki, Prof. of Medicine, Govt.Medical College, Anritsar (India) has been elected Fellow of the Royal College of Physicians (Glasgow).

IMSA WHQ. Building Fund - Lisit of Donors

Dr K Jagadeesan (Chennei) Rs. 48000.00 Dr Kamlesh Chopra ( New Delhi) Rs. 5000.00
Dr H S Luthra (USA) Rs. 25000.00 Dr Sandip Mukerjee ( New Delhi) Rs. 5000.00
Dr S M Pasumurthy (Hyderabad) Rs. 25000.00 Dr N D Ramanujam (Chennei) Rs. 5000.00
Dr P D Gulati ( New Delhi) Rs. 10000.00 Dr Meenakshi Chaswal ( New Delhi)  Rs. 5000.00
Dr Anupam Sibal ( New Delhi) Rs. 10000.00 Dr R Ravichandran ( Oman) Rs. 5000.00
Dr Tgla Ram ( New Delhi) Rs. 5000.00 Dr Brahm Vasudev  ( New Delhi) Rs. 1000.00

The President Dr. K Jagadeesan and the members of board of Trustees of IMSA, WHQ, request all the fellows and members of IMSA to
contribute at least Rs. 5000/- towards Building Fund for IMSA, WHQ, New Delhi. Cheque may please be drawn in favour of “IMSA Building
Fund’.

Secretary General, IMSA, WHQ, New Delhi

| MSA Conference News

IMSACON 2012

Date: Saturday 6" & Sunday 7", October, 2012, Venue: Gulf Medical University, Ajman, United Arab Emirates
Contact for Registration: Prof. Gita Ashok Raj, Provost, GMU, P.O. Box 4184, Ajman, UAE ~ Tel.: 00971 6 7431333 ; Fax: 00971 6 7430313; E-mail: provost@gmu.ac.ae;
Website: www.gmu.ac.ae Or Secretary General, IMSA: imsawhq06@gmail.com

International Conference on “Healthcare Associated Infection & Control”
Date: February 1st and 2nd, 2013, Venue: S M V Medical College and Hospital, Puducherry - 605 107. This conference is jointly organized with Healthcare Infection Society of United

Kingdom, Prof.J.Shanmugam, Organizing Chairman, (Mobile: 09486623094, E mails: drjshanmugam@gmail.com & haiconsmv@gmail.com
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PRESIDENT WRITES

Recently we had a good mid term IMSA meeting at
Rajarajeswari Medical college and hospital at
Bangalore-“Dr.R.R.Thukral IMSA Southern
Chapters Conference’. Dr. Rani Devadoss had put
up a good show with excellent scientific programme |
which was quite informative. Thiswill be an incentive

for other zones to promote CME activities. -

Dear Fellows & Members,

Health care industry needs a total change in respect "%
of the service aspect, primarily health care is looked up by everyone as a
service. The second is the business aspect, here ethical consideration is
the foremost and necessity for an audit of healthcare delivery is the need
of the hour, where our organization; IMSA fellows and members; could
volunteer to remove this anomaly; this will go a long way in remodeling
the healthcare industry.

Looking forward to meet all the fellows and members during the Imsacon
2012 at Gulf Medical University, Ajman, UAE on 6th & 7th October.

(T a7

Dr. K. Jagadeesan

President, IMSA
IMSA/JIMSA WEBSITE

¥
www.Imsaonline.com
WWW.] imsaonline.com

All fellows and members of IMSA can have access to the site and get information
about its objectives, benefits to the fellows/members, chapters and their activities
including seminars, refresher courses, rural CMEs etc. and also IMSACON - a
regular annual event of international standard; application form for enrollment as
fellow/member can also be downloaded. Fellows - members and even non fellows-
members can have access to full text in the quarterly journal - jimsa from July -
Sept. 2003 onwards by putting their E-mail address under ‘user name' and using
\_the password ‘UserJimsa'. Y,

AcCceSy
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FROM EDITOR’SDESK

Dear Colleagues,

Health care systems, worldwide, are striving hard to improve healthcare in terms of quality, accessibility
and cost effectiveness so as to meet the needs and expectations of patients at large. In spite of the
increasing cost of providing health care, India still has one of the most privatized health providing
system; unfortunately, the expenses incurred are borne by a fairly large proportion of the individuals,
themselves. There are three major challenges facing healthcare in India today; these are (i) access to
healthcare in rural regions and for the poor in urban India; (ii) availabitlity of qualified medical
professionals; (iii) low capacity for purchasing medical care and medicines for the poor. There is an
urgent need to collectively focus on these areas.

The present issue on Recent Advances & Futuretrendsin Health careisthe outcome of hard work done
by Prof. Syed Amin Tabish, from Sinagar, India, who has over 25 years of illustrious experience in
healthcare administration, medical education and biomedical research. Dr Tabish is an internationally
known expert in matters concerning health planning and policy making and hasbeen invited by several
universities abroad. He is responsible for introducing continuous quality improvement in health delivery
systems and clinical audit, in hospitals. He has quite brilliantly planned this voluminous special number
of JIMSA, focusing on some of the topics of national importance. | am confident it will serve as useful
guideline for health planners and providers, both.

I, on behalf of the editorial board of JIMSA extend felicitations as well as thanks to Prof. Syed Amin Tabish,
for bringing out this very informative monogram on health Sciences.

JIMSA .o
Vol.25 No.3

P. D. Gulati
JIMSA BEST PUBLISHED ARTICLE AWARDS 2012 )

Journal of International Medical Sciences Academy has instituted award for three (3) best original

articles published during the previous 3 years; guidelines are as below:

(1) Original articles belonging to any discipline of medicine published in IMSA during the previous one
years.

(2) Number of awards: Three (3) annually, carrying a gold plated medal, citation and cash prize
(1st-Rs. 5000/-, 2nd-Rs. 3000/- , 3rd-Rs. 2000/-)

(3) Awardee should preferably be a fellow/member of IMSA; non-fellows' non members can also be
considered for the award if the original work isoutstanding; and if selected for the award will berequired
to apply for fellowship/membership of IMSA.

(4) Awardees should preferably plan to receive the award at the forthcoming annual IMSACON 2013.

Editor
\ J
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Our GuUEsT EDITOR

Professor Tabish isamedical scientist with several distinctions to his credit — an ace academician,
a brilliant medical administrator and a dedicated researcher with 25 year’s illustrious professional
experiencein Healthcare, Medical Education and Biomedical Research.

After obtaining postgraduate degreesin Hospital Administration/Health care Management/Emergency
M edicine/Epidemiol ogy from apex medical universitiesin Indiaand the United Kingdom, Dr Tabish
has been providing academic and administrative leadership to premier medical universitiesand hospitals
(with HR strength of 4000-8000). Dr Tabish hasan innovative vision, excellent analytical, conceptual
& strategic planning skills besides quest for excellence through credtivity.

Prof. Tabish recently worked as Professor of Medical Education cum Project Director for four
Medical Colleges & two University Hospitals in Saudi Arabia. He has been Technical Advisor to
another premier Medical University in Saudi Arabia. He played akey rolein establishing Colleges of
Allied Medical Sciences, Nursing Colleges and Regional Research Resource Centre at Saudi Arabia.
He aso worked as Chairman of Curriculum Development Committee and Patron Continuing Medical Education Programmes at this
premier University.

He has authored more than a dozen books (including Handbook of Emergency Medicine (Valley Publishers: 1998), Textbook of
Hospital & Health ServicesAdministration (Oxford University Press New York 2000/2005), Planning, Organization & Management
of Hospitals (JayPee Brothers Medical Publishers: 2003), The Future of Health (Paras Medical Publishers: 2004), Hospital
Infection Control: Conceptual Framework. Academa Publishers. 2005 and Evidence Based Nursing Practice: 2010), has 400 Resear ch
publications in international medical journals and about 500 literary publications. He is on the Editorial Board of several medical
journals besides being Editor-in-Chief of I nternational Journal of Health Sciences. He represented Indiain “The World Health
Assembly” held at Dallas Texas (the USA) during 1998 (first medical scientist from India).

He has been supervising research at postgraduate and post-doctoral level for two decades. Dr. Tabish has been contributing to
planning and policy-making (Health and Medical Education) at international, national and local levels for the last 20 years.

Prof. Tabish organized a number of International, National, Regional and Local Conferences, Symposia, Workshops, Seminars
within India and abroad. He is also Visiting Professor, Qassim, Al Rajhi Universities (Saudi Arabia). Prof. Tabish is External
Examiner, AIIMS, and National Board of Examinations for the award of Diplomat National Board, New Delhi.

He has been trying to develop confidence in the ability of academic medical institutions to produce doctors and nurses of high
quality. He has been on the panel of experts for the selection of medical teachers (professors etc), consultants, registrars and other
healthcare professionals. He has made a significant contribution towards prevention & control of emerging infectious diseases. He
introduced the concept of Continuous Quality Improvement and Clinical Audit in hospitals. Dr. Tabish has played a key role in
introducing Quality Assurance Programmes in Health Services. Equally important is the role he played in developing ideas for
strengthening District Heath System. He advocated the strategy for developing a sound referral system between primary, secondary
and tertiary health care.

Professor Tabish established a Disaster Management programme besides establishing Departments of Accident & Emergency (with
unique concept of Level System — first of its kind in the world) at SKIMS, which helped save lives and limbs, and disability
prevention of thousandsin Kashmir. He created awareness among peoplein general and health professionalsin particular regarding
disaster reduction, preparedness and mitigation. He conceived up-gradation plan for SKIMS and prepared the Preliminary Project
Report which was approved in principle for funding under PMRP (rupees 300 crore).

Professor Tabish has been working towards achieving a knowledge-based, equitable, just and civil society. He has been pleading the
cause of Education for All, Health for All, Eradication of child labour, Environmental protection, \Women's empowerment and
extends help to those who need it most.

Dr. Tabish has been advocating new or changing roles of doctors and other health professionalsin response to emerging or refractory
socia problems, under-served populations, inequalities, rising costs of care, continuous quality improvement, lack of community
involvement and imbalance between the preventive, promotive & curative services. Dr. Tabish believes that intelligentsia has a
responsibility of social service during peacetime and socia response in wartime.

Dr. Tabish has been acknowledged by many international organizations for his professional accomplishments, scholarship, personal
integrity, superior competence and outstanding contribution to medical profession and social service.

Professor Tabish is presently working as Medical Superintendent cum Head, Department of Hospital Administration and Chairman
Accident & Emergency Department at Sher-e-Kashmir Institute of Medical Sciences, Srinagar.
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Editorial 137

TheHealth Carelndustry Needsa ChangeM od€l

The hedlth care delivery system is undergoing radica transformation,
technological advances are providing the infrastructure for new ways of
ddlivering careand consumersareexpecting careinamanner moreconducive
to meeting their needs. Today people are living longer than ever. The
discovery of new technology, innovative medicines, science, and research
dl have agreat impact. Standards of hedth profoundly influence economic
performance and qudlity of life. Quality management has become a mgor
concern in the delivery of health care. Concerns about increasing costs
combined with an increasing appreciation of the variability in hedth care
delivery practices has lead to the development of strategies to better
sandardize hedth care delivery. An organization’s qudity system conssts
of the management philosophy, vision, and corporate strategies by which
the organization conducts itself and alocates resources to satisfy patient
requirements. To excel a meeting patient needs hedth care organizations
must constantly improve system to serve customers.

Quadity Hedth Care means doing the right things the right the first time. An
organization's quality system congigts of the management philosophy and
vison by which it conducts. A quality system invokes the standards thet the
organization monitors to guide and regulate dl of its activities thet creste a
quality service.

Hedth caresystemsworldwidearestrivingtoimprovethequdlity of hedthcare
in an atmosphere on Evidence Based Medicine and Evidence Based
Healthcare. Hedlthcare is Constantly Evolving sharing the strain of
development in alarger world that is changing at incredible speed. Because
of dl the changes in hedlthcare, the ways in which qudlity is perceived,
pursued, and insured continues to develop. The process of development
coupled with increasing liberalization and globalisation across India has
enabled consumersto redize ther increasingly important rolein society and
governance. The consumer movement in India is as old as trade and
commerce.

It is important to distinguish between qudity of health (encompassing
heslth status assessment) and quality of hedlth care (encompassing the
structures, processes, and outcomes of hedth care). The gpplication of
hedlth, hedlth care needs assessments bridges these two aress. The ultimate
deivery of hedth carequality dependsas much ason andysisof theddivery
and outcomes of the health care for groups of patients (medical care
epidemiology) as on andysis of the care of individuas.

India has one of the most privatised hedth care systems in the world; over
80% of hedth care expenses are paid for by individuas. Hedth careisdso
one of the most unregulated sectors. There are substantia concerns about
the qudity of care given, especidly @ the moreinforma end of the range of
providers. Thisis particularly true for diseases of public hedth importance
such as tuberculos's, maaria, and sexudly transmitted infections.

Private Sector in Hedth is unregulated. Even where standards of care exist
they are hardly ever enforced, registration of nursing homes is more often
than not a very contentious issue, doctors are seldom held accountable by
ather their peer groups(eg. thelndian Medica Association) or by regulatory
authorities (Medica Council of India) or even through lega mechanisms
such as the Indian Pend Code and the Consumer Protection Act. With an
unregulated private sector and an unaccountable public sector the people
face tough times ahead.

Qudity is one of the mgor cornerstones of hedthcare dong with accessto
services and cogt. Qudlity improvement is a continuous effort to meet and
exceed the needs and expectations of the patients and other customers.
Putting patientsfirgt is the key to improving the qudity of hedlth. Planners,
managers, and providerscan design and offer servicesthat both meet medica
standards and treat clients as they want to be trested. Adopting a client-
centered gpproach often requires a shift in atitudes.

Private medica provison is the mgor condtituent of hedth care ddlivery
servicesin India Thequdity of care providedby thissector isacritica issue.
Professond organizationssuch as the Medica Council of India and loca
medical associationshave remained ineffective in influencing the behaviour
of private providers. The decision to bring private medica practice under
the Consumer Protection Act (COPRA) 1986 will beeffectiveinminimizing
malpractice and negligent behavior. The medica associations haveaso
argued that theintroduction of COPRA isastep towardsexpensive, daunting
and needless litigation. A number of other concerns have been raised by
consumer forums which focus onthe lack of standards for private practice,
the uncertainty and risks of medicines, the effectiveness of the judiciary
system, and the responsibility of proving negligence.

The poor never follow the rules of good hedlth, we often hear. But the rules,
in fact, are no guarantee of safe hedth in a system that is poorly regulated
and unaccountable to its users.

How relevant are these concerns? |s the enactment of COPRA redlly
appropriate to the medical sector? The paper argues that whilethis
development is a welcome step, we need to comprehensively look into the
variousqudlity concerns. Theeffectiveimplementationof COPRA presumes
certain conditions, the most important being the availability of standards.
QM packages should belocally developed and flexible rather than imported
“off-the-shelf” packages. A QM drategy should start with a client focus.
Client satisfaction is one of the most important results of good-qudity care.
Quality can be maintained if there exist a suitable set of laws on consumer
protection, provided at least these are reasonably well implemented. In
India, thetwo most common avenuesfor relief in hedlthcarearethe Consumer
Protection Act and civil courts. The various consumer commissions
established under COPRA inlIndiahavebegun playingakey rolein protecting
consumer rights, in spite of ther relatively recent origin.

To achieve excellence in hedlth care system patients, providers and systems
have to be involved in employing the principas of TQM.

Standards of Practice continue to evolve. New diagnogtic and therapeutic
interventions are continualy being developed. Benchmarking refers to the
process by which performance is compared to a standard. Re-engineering
refers to a fundamenta rethinking and radica redesign of processes to
achieve dramatic improvement in performance; when it is adapted to the
hedthcare ddlivery process, the term dlinica reengineering is used.
Relatively few approaches to supporting consumers in their use of the
private sector have been tested. They tend to have one or more of the
following ams: to improve consumer information; to make services or
products more affordable through some form of subsidy; and to create new
inditutions that give consumers greter authority to challenge care of poor
quelity.

Patient focused interventions, Regulatory involvement (acceptable
standards), Incentives, I T-based interventions, Organizationd interventions
(culture change and Quality Management philosophy) - changing
organizationa behavior (clinicd audit, CQI), and Hedthcaredelivery models
(innovativeinterventionsinresourcing, organization and delivery of services)
can go along way to improve the qudlity.

There are other potentia approaches to strengthening the position of
consumers in private medical markets - direct consumer education;
information about prices, and socid marketing gpproaches could prove
useful inpublicizing suchinformation. Although regulation and accrediitation
can play an important role in sending clear and transparent signals to
consumers about which providers are registered and meet minimum
requirements in terms of structure, equipment and gtaff.

Regulatory approaches, including consumer protection legidation, have
helped to highlight these practices but have done little to control them.
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Private providers may lack access to essentia diagnostic services and
treatments. One approach has been to provide them with prepackaged
drugs for common conditions such as malaria and sexualy transmitted
infections.

Social marketing, Use of vouchers and Consumer protection: Qudlity can
be maintained if there exist a suitable set of laws on consumer protection,
provided at least these are reasonably well implemented. The two most
common avenues for relief in the arena of medica care are the Consumer
Protection Act and various civil courts. It is not surprising that the various
consumer commissions established under the Consumer Protection Act
(COPRA) of 1986 have begun playing a key role in protecting consumer
rights, in spite of their relatively recent origin. The main rationale for
COPRA wasthat it could offer aquicker and chegper way for consumersto
address their grievances. Certainly, a number of cases related to insurance
and medica negligence have reached these courts.

The mgor issue in regulation is implementation, which has typicaly been
extremely wesk. Regulation is unlikely to have had a mgor impact on
private providers or on market structure and explains the widespread
development of the informa private sector. Growth of the private sector is
largely determined externdly, even when enabling meesures intended to
support the sector are in place. Important opportunities to regulate, before
the private sector becomes both palitically and economicaly strong enough
toress, should not bemissed by low-income countries. Regulation seemsto
be a function of the market as well as, potentidly, an influence on it.
Science and technology have profoundly influenced the course of human
civilization. Science promises its unlimited potentia to bring revolutionary
changes in human lives for better. The governments should ensure the
fullest use of scientific developmentsfor the well-being of people and whole
of human kind. We must take science to the people. Research and
development indtitutions must be managed imaginatively and efficiently to
advance and utilize science and technology for hedlth development in the
best possible manner.

Quadity improvement is a revolutionary ideain hedth care. The idealis to
rase the level of care-no matter how good it may dready be-through a
continuous search for improvement. Quality improvement must become
anintegra and essentid part of an ingtitution. Making qudity atop priority
requiresfundamental changesin organizationd culture, ingodsand guiddines,
and in daily operations. QM must be driven from both the bottom and top
of the hedth system. Persstence is crucid. It remains a chdlenge to find
innovative approaches that improve the qudity of hedth service divery.
Quadity in hedlth carewould substantialy improveif only someway could be
found to secure more comprehensive and systematic uptake of the findings
of biomedical research and devel opment throughimplementationineveryday
clinicd practice. Thereis need to developing vaid guidelines. Public hedlth
should be concerned with not only the hedlth and hedlth care needs of
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populations but with the quaity of care provided to the population. To
contribute effectively to improving the qudity of patient care it isimportant
that public hedlth physiciansdeve op experienceof themethodsfor achieving
improvement.

The dominance of private provision in the hedth systems of low-income
countries makes it vital to conduct more research into understanding and
influencing their behavior and to experiment morewith dternative strategies.
In particular, researchis necessary on the success of demand- Sde srategies,
which could both complement and increase the effectiveness of interventions
targeted at providers.

The organizationad commitment to continuoudly improve the qudity of
the patient care is the centra concern of hedth care ingtitutions. CQI
relates to the processes for change and ingtitutional development, and
focuses on getting the best out of your resources. Quaity improvement
should be aregular, expected, familiar, inevitable part of professond life. A
holigtic view of qudlity is one that emphasizes the results of addressing
trends and improvements over time.

An increase in aging population is one of the most dramatic demographic
trends in the world today. Many eders present many complex diseases and
reguire complex care and disease management. The chalenge aso presents
many opportunities in the hedthcare fidld and a shortage of providers in
rurd arees.

The hedlth care industry needs a change mode that will facilitate alearning
environment to enable clinicians to manage change while smultaneoudy
devel oping hed th care workerswho are knowl edgeeble about contemporary
hedth care practices. Clinicians need to engage in deliberations about new
mode s of care. Thiswill necessitate awillingnessto scrutinise closdly their
exiging practices and not continue to atempt to gpply outmoded processes
and practices. There needsto be acloser dignment between the consumer’s
actua needsand theroles, functionsand activitiesof nurses. Thiswill require
chdlenging old-world viewsif weareto capitdise on thisopportunity for re-
conceptudizing and organizing hedthcare delivery.

The chalenge is to find ways to improve upon the existing situation in the
hedlth sector. A potentid for improvement exists in areas including the
overdl costs of care, financid equity, and the qudity of care. A sustained
improvement in these areas would play a significant role in advancing the
primary god of hedth policy — hedth, itsdlf.

Syed Amin Tabish

FRCP, FAMS FACP, FRCPE, MHA (AIIMS
Postdoctoral Fellowship, Faculty of Medicine,
University of Bristol (England)

Guest Editor
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Quality Health Carefor theNumer ous. The Challenge of Numbers

M .E. Yeolekar
North Eastern Indira Gandhi Regional Institute of Health and Medical Sciences
(NEIGRIHMS), Shillong, Meghalaya, India
\

(Abstract: The delivery of health care on a continuous basis in a progressive manner to a group of population located geographically
in a certain area is a challenge by itsdf. Once initiated several quality issues including enhancement / expansion of services does arise.
The number of beneficiaries / recipients is a crucial factor. In current times, health delivery cannot be confined to government / public
sector alone as was the case for substantial period in the past. At the same time, corporate / private parties need to be monitored in
relation to the practices and cost eventually payable by the patient. The uninsured need to be attended / included in the gamuit.
Mechanisms of partnership (PPP: public-private partnership) with a realistic approach require to be initiated / strengthened /
consolidated. The degree and success is determined by continuous inputs / review / corrections. Cost control / containment has been
an important consideration in developed countries' health policy as well. In matters of health there has been heterogeneity in
Southeast Asian countries health policy approaches; however there have been many similarities in terms of patients / disease / issues
profile as well. There is much that health policy makers, academicians, clinicians, health authority can do in the changing times more
s0 from experiences obtained in other regions of the globe. Quality in health care is a continuous process and changes noted in the
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practices, feedback, outcome, cost effectiveness require to be periodically fine-tuned.
Key words: Quality. Health Care Delivery. Universal Access. Health Policy.
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INTRODUCTION

The level and tier of hedth care has severad components. The regiond,
environmental, spatial aspects from amongst the many influence the
planning, delivery, cost and qudity of hedth care in a given region a a
certain point/phase of time. When dedling with qudity in hedlth careissues,
it becomesnecessary to consider the, dimension of numbers, dinica situations/
dissase profile, the setup (S), partners, and Indicators.

DIMENSION OF NUMBERS

Population szeindicates the numbersin different age groupsthat need to be
atended. South and East ASais occupied by densely populated countriest.
Despite the population stabilization programmes, it is anticipated that
another equd of the existing population may be added by the year 2030. As
itisthe current population poses a chalenge by sheer numbers belonging to
different age groups and distributed in metros cities, hinterland and rura
aress.
The changing demogr aphic profile needs to be clearly understood. It
has been rightly said that Asiais aging atributable to two factors.
Better life gpan both in maes and femaes, rlsng from erswhile 50
to 60+ differing in different countries. Old age 2 is characterized by
multiple organ system disorders and has eements of chronic disease
increasing complications with necessities of rehabilitative measures
and carein indtitutional setups. Teken together, this incresses the need
for multiple visit attention by different members of the medical,
paramedical and rehabilitetive caling for care in larger necessities /
requirements and adding to service volume
2. There have been some accomplishmentsin reduction of IMR (infant
mortality rate) and maternal mortdity rate; but still much more
needsto be done. Name basad tracking of pregnant women and children
for Ante Nata Care and immunisation will add to accurate data from
across India

CLINICAL STUATIONS/DISEASE PROFILE

Asa has seen a continuous change in the profile with predominance of
infectious/ diseasesof under nutrition combinedwith thenewer onespertaining
to lifestyle and aging.

a). Tropical diseases like vector borne maaria have shown difficultiesin
control / eradication and morbidity / mortaity may continue unabated
in certain countries. Likewise, dengue / leptospirosis ® continue to
dfect large numbers of the population quite often on a seasond besis
particularly the months of June to October coinciding with monsoon.

b).  Non-communicablediseases sometimestermed asdiseasesof affluence

(perils of plenty) notably diabetes mellitus, hypertension, coronary
artery diseases’ are rising in numbers with occurrence of difficultiesin
control and development of complications (catastrophic health
payments) requiring tertiary/ super speciality care with modern
technology gadgetsand eguipments. These haveassumed thedimension
of public hedth problem/epidemic.

c). LifestylediseasessuchasHIV hasbeenascourge; strategicintervention
has resulted into closeness to a plateau phase with severd patients
receiving anti retroviral therapy with reduced hospitaizations and
margindly improved qudity of life. Cancers attributable to dietary/
environmenta factors show ademonstrable rise and demand, complex
measures of chemotherapy / surgery / radiotherapy emphasizing the
roleon preventionfor which substantial ressarchfundingisbeing utilized.
Sound menta hedlth is a matter of concern and the numbers clearly
indicate rise in demands of psychiatry / counsdling services.

d). Emerging diseases such as swine flu, avian flu (facilitated by increase
internationa travel and necessitating quarantine measures pose a
chalenge and demand extensive services from laboratory diagnosis,
indoor services and ICU care in case of complicated situations
(catastrophic hedth payment).

€). Environment rlated problems: rising pollution of the environment °
through indudtrid exhaugt, vehicular traffic and the effects of “Globa
Warming” arenow visible. Flash floods, snowing, un-seasona rainsand
such calamities / eventudlities pose enormous demand on emergency
management servicesand disaster management with multi agency efforts
including those of immediate careand long term relief and rehabilitation.
Further incidence of maaria, malnutrition, gestro intestind diseeses are
anticipated to get out of control if nations do not adhere to combine dl
round measuresin reducing the effects of globa warming.

THE SETUP(S)

The modern equitable hedlth care ddlivery system has as its objectivesi.e.
(8) adequate access, (b) sound efficiency; (€) standard qudlity; (d) legitimate
control of cost accompanied with patients/ relatives - attendants satisfaction.
The fundamental eguation is the balance between service volume and the
tota hedth spending. The demographic transitions noted above gpply to
individuals in a socid context and under economic redlities. In countries/
regions where hedth care setup is il at its nascent stage, the backlog shdll
have to be doubled in the coming 5-7 years. Conventionaly there have
been academic medical centers'medica schools'medicd teechinginditutions
in large cities'sate capitals which have served the purpose for substantia
period of time. Coupled with these, the corporate hospitas, trust hospitas
have aso grown up essentialy in metropolitan and large citiesleaving tier 2
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citiesand tier 3townsrelaively deprived/backward of medicarelhedth care
facilities. Thefrenzy of fast urbanization has been enormous and cuts across
al mgor qudity of lifeindicators. Thecitiesmay fall well short of delivering
abasic standard of living including hedlth for their residents. The urban
transformation in its scale and speed has been enormous and the dow pace
of pardlel development of structuresuch aswater supply, Sewerage, drainege,
transport and housing shall put severe pressure on the civic body. The urban
landscapeforcesmillionsof peopletolive under pathetic conditions (ghettos/
dums) which may tend to be affected by water logging during monsoon
resulting in diseeses causation and spread. The WHO haslaunched aproject
caled 1000 Cities, 1000 Lives offering portion of public space for physica
exercise, making families friends, community health checkup, having loca
hedthy food. The WHO launched this campaign primarily as urbanization
in emerging as a magjor challenge for public health relating to water,
environment, non-communicable disease and their risk factors-tobacco
usage, unhedthy diets and communicable diseases like open Tuberculos's.
In short, the setup shall have to be in (@) Metro dities; (b) vulnerable areas
within the cities necessitating urban health mission programmes and ()
rurd, away from hinterland relaively isolated areas having the necessity of
basic hedth infrastructure.
Wheressinthe larger cities, super specidlity, high technology care, highend
investigations can be carried out, it is necessary that secondary hospitas
(peripherd urban hedth care) are developed in the above mentioned urban
pockets and there need to be a least primary health unit with 30 bedsinrura
setup with out-patient department, provison for indoor-patient services,
operation thestre, emergency/obstetrics services with a basic backup of
pathol ogy/radiology/blood bank and pharmacy services. Tele-medicine®
sarvices can give a diagnogtic advisory back up in relaion to nature and
urgency of treatment esewhere.
It has been underscored that over the next 30 years virtudly al population
growth would be in urban aress, thereby signding that this most defining
change of urbanization is here to stay and the consequences thereof need to
be anticipated from theangle of strategic planning andin particular reference
to hesdlth. It thus becomes obvious that improvement in the qudity of
hedlth care may have to be differentid comprisng of :-

(a.) modernization and technological updating of super specidity centres/
medica schools in the metropolitan / large cities,

(b.) creating specid hedth care provision in urban pockets (ghettos/ dums)
aising due to the amazing speed of urbanization without a parallel
progressin infrastructural development. These efforts need to be in the
nature of urban hedth improvement programme.

(c.) development of medium sze hospitds and related fecilities in tier 2
cities and tier 3 towns,

(d.) basic primary hedlth care and / hedth facility in rurd part of the
country aspointed out. All theabovebeing networked through acarefully
planned referral system and networked through telemedicine® /
surveillance programme.

PARTNERS

Though government have been conventiondly the main provider/ facilitator,
it is the private sector that has now engaged in chains of hospitds at
metropolitarvlarge cities and medica establishment needs to be undertaken
intier 3 towns and rurd hinterland. In an effort for the public hedth care
system attempting to adapt to population needs, the public-private
partnership mode has to be initiated, consolidated and strengthened
differentialy on sound assessment.

The two most crucial issues are the reach and access. The hedth care
provider and facilitator needs to reach the hinterland/remote part of the
country so that access of citizen for urgent care, primary care/preventive
care (vaccines) and checkup becomesfacilitated. Theoveral successandthe
quality of health care can bejudged by the availability of hedlth carefacility
to the recipient in the remotest part. It shall become obvious and dear that
(a) creation (existence) of hedlth care; (b.) enhancement to acceptable
levelsand (c.) addition of conveniences public hedlth facilitiesin accordance
to the changing times are progressive steps in the assessment of quality of
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hedth care.

Hospital sector especially super specidity services continue to be an area of
interest to private equity investors. Nationwide, private hospitals chains to
the neighbourhood clinic are the line of percolation. Health “industry”
gppears to be rgpidly latching onto multi dimensiond revenue potentia for
hedth care with corporate hedlth insurance coverage and payment potentia
as the key factors. There is dready a lurking fear thet patients become a
conduit for doctors to hill money from insurance companies’. Threat to
primacy and autonomy of the medical professiona has to be averted.
Though the time taken to stabilize the operations can be long, the private
sector needs to be monitored. The problem of rising health cost has become
key US domestic policy issue. The need for the Independent Payment
Advisory Board ® to report on health care costs, access, quaity and utilization
and further recommend regarding ways of dowing the growth in private
national health care expenditures, comparative-effectiveness research
(CER)? as ameans of reducing health care cost without compromising the
quaity of care spesks for itsdlf.

INDICATORS

Under Nationd Rura Hedth Misson (NRHM), the Centra Government
has financed the addition of one lakh skilled hedlth care providers to the
public hedth work force. However, much more needs to be done in this
direction to address the issues rlated to availability and quality of human
resources. The Union Hedlth Budget hasincreased from Rs. 8000 croresin
2004-05 to over Rs. 21,000 crores'. The Report®includes the chalenges
and policy options which required a nationa consensus

It is stated thet enhanced qudlity of health care contributing to better quaity
of life and broadly resulting in furthering the objectives of Millennium
Development Goa's (MDG) appearsto beanaturd logica sequence. Much
has been said about trandational medicine, broadly meaning that the results
of biomedica research (bench) be transferred to the place of care (Outdoor-
indoor critical care, OT, preventive and rehabilitative services) bedside.
Further cordllary is to see the application in its widest and most extensive
form so that the meaningful benefits are accrued to numerous, i.e. bridging
the gap between trandation and gpplication.

Undoubtedly certain issues pertaining to hedlth care are universd. Withina
given region there may exist heterogeneity, for ingtance in East Asa the
evolution and approaches in Japan, Korea (North and South), Singapore
may be different towards financing and delivery of hedth care and yet there
may be commonadlities in relation to countries in South East Asia. The
achievements of medicine in technology, diagnostics, imaging, indeed have
been spectacular. Citizensall over theworld have been recipientsof excdllent
care related to the gpplication of these developments. The quality of hedlth
care has an immense potentia for further development. The scope is wide
and the canvas large. However, the need to ddliver service that has been
barely existing and the need to have reassuring basic hedlth care is indeed
crucid. The gaps have to be bridged, the tempo has to be accdlerated, the
balance has to be struck for the gods of hedith care to the numerous being
fulfilled.
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Recent Advancesand FutureTrendsin Cardiology

UpendraKaul, Parneesh Arora
Fortis Hospitals, New Delhi, India

Abstract: The field of cardiac sciences has seen a lot of new developments in the last few years. We have better drugs to
treat life threatening diseases. There have been significant changes in cardiology practice because of exciting new
developments in the last few years. We have more potent drugs, development of new diagnostic techniques, evolution
of stent technology with more complex coronary anatomy being treated percutaneously. New valve therapies for high
risk patients have emerged and likely to evolve further. Advances in technology have changed the way cardiology is
practiced. This article dwells upon these recent advances and what we can expect in future.

INTRODUCTION

Thefidd of cardiac sciences has seen alot of new developmentsinthe last
few years. We have better drugs to treat life threatening diseases. Non
invasive cardiology has benefitted from ever improving technology. Invesive
cardiology has not lagged behind with the most exciting developments
occurring in the field of percutaneous valve therapies which continue to
evolve. Gene and stem cdll therapy have adso shown progress. These trends
give us a glimpse into the future which appears very promising.

RECENT ADVANCES

1. Clinical Cardiology

Clinicd cardiology is never gtatic. Lot of effort is put on development of
better drugs. The most recent has been the gpproval and availability of
newer thenopyridine prasugrel which is used in treatment of acute coronary
syndromes for those proceeding to percutaneous interventions. There is a
significant reduction in cardiovascular deaths, myocardia infarctions, stroke,
stent thrombosi sand urgent target vessel revascularization, but withincreased
risk of major life threstening bleeds!. For management of angina we have
newer drugsivabridine and ranolazine as add on therapy. Dabigatran an ora
anticoagulant is a very exciting addition in stroke and embolism prevention
in patients with atria fibrillation?. The fact that it does not require INR
monitoring as compared to warfarin makes it a more atractive dternaive
besides being superior to warfarin in reducing stroke or periphera embolic
events®. Lessrisk of hemorrhageisan added attraction. Newer antiarrhythmics
havebecomeavailablewhichindudesdrugslikedronedaronewhichisindicated
in prevention of recurrence of atrid fibrillation. Compared to amiodarone
theincidence of pulmonary, hepatic and thyroid related Sde effectsisamost
negligible!. Among datins post Jupiter trid rosuvastatin has been gpproved
for prevention of coronary eventsin anew subset of patients who were not
initially considered candidates for statin therapy by using hscrp as a
stratification tool®.

2. Interventional Cardiology

Therehavebeen excditing devel opmentsinthefield of interventiond cardiology
too. On catheterization table assessment of lesion severity using FFR has
gained prominence lately. In arecent andysis from FAME trid® the authors
concluded thet coronary angiography is an ingppropriate tool to identify
ischemia producing stenosis as detected by FFR and this discrepancy is
present not only from 50%-70% range but aso in 70%-90% range. FFR
representsthemaximum achievableblood flow after challengewith adenosine
to myocardium supplied by stenatic artery asafraction of normal maximum
vaue. A vaue of less than 0.75 identifies stenogs with inducible ischemia
The measurement isdone by pressurewire®. Fig 1 shows FFR assessment of
stenosis severity. This has made multi vessal disease angioplasty much more

-
Fig1: FFR Assessment
evidence based and un necessary stenting in physiologically norma lesions
isavoided.
The most important of recent trids have shown that coronary angiography
and revascularisation within few hours after thrombolysisissafeand confers
mortality benefit”. Hence treatment paradigms may change in future with
patients being thrombolysed a a non PCl centre and then immediately
shifted to a competent centre for immediate coronary angiography and
revascularisation versus ischemia guided therapy®.
Recently lot of interest hasbeen generated by concept of thrombusaspiration
inprimary percutaneousintervention. InaBayesan meta-andysis, adjunctive
thrombectomy improves early markers of reperfusion but does not
subgtantidly effect 30-day post-MI mortdlity, reinfarction, and stroke. The
use of aspiration thrombectomy devicesis not associated with areductionin
post-MI clinical outcomes. Thrombectomy is one of the rare effective

preventivemessuresagaingt no-reflow®. Fig 2 showsresultsof thrombectomy
in acute M.

r

Fig 2: Thrombectomy

Locd drug ddivery viz Drug Eluting Baloons (DEB) have generated lots of
interest lately. Rationde for the development of DEB derives mainly from
the limitations of Drug Eluting Stents (DES). Nongtent-based locd drug
deivery usng DEB maintains the antiproliferative properties of DES, but
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without the limitations of DES. Moreover, DEB may be used in subsets of
lesonswhere DES cannot be ddlivered or where DES do not perform well,
such asin torturous vessdls, smdl vessals®, or long diffuse cdcified lesions,
which can result in gtent fracture; or perhaps when scaffolding obstructs
major side branches or in hifurcated lesions™. The discovery that sustained
drug rlease is not a requisite for the long-lasting antiproliferative effect of
paclitaxel and the fact that the uptake of paclitaxel by vascular smooth
musclecellsisrapid and can beretained up to 1 week, resulting in prolonged
antiproliferation, have given rise to the concept of loca paclitaxel ddivery
through coated baloonst. The most appealing indication for paclitaxel-
euting balloonswould befor thetreatment of 1SR2. Fig 3 showsdrug eluting
balloon.

Fig 3: Drug eluting balloon

Ly AN )

Additiona potentia advantagesof DEB indlude(a) homogenousdrug transfer
to the entire vessdl wal; (b) rapid release of high concentrations of the drug
sugtained inthe vessel wal nolonger than aweek, with littleimpact onlong-
term hedling; (c) absence of polymer could decrease chronic inflammation
and the trigger for late thromboss; (d) absence of agent dlowsthe artery’s
origind anatomy to remain intact, notably in cases of bifurcation or smdl
vessdls, thereby diminishing abnorma flow patterns; and (€) with local drug
delivery, overdependence on antiplatelet thergpy could be curtailed™.
Percutaneous coronary intervention (PCI) with bioabsorbable stents has
created interest because the need for mechanica support for the heding
atery is temporary, and beyond the first few months there are potentia
disadvantages of a permanent metdlic prosthesis. Biodegradable stents
contain abiodegradable polymer or are completely biodegradable. Thereare
around twelve stentswith biodegradable polymer. LEADERS STUDY %, an
dl comers trid, showed that biolimus euting stent with a biodegradeble
polymer was non inferior when compared to srolimus euting stent with
durable polymer at ninemonths, asregards safety, efficacy and angiographic
outcomes. Potentia advantages of having acompletely biodegradable stent
isthat the stent would disgppear from the trested site reducing or abolishing
late sent thrombosis, improving lesion imaging with computed tomography
or magnetic resonance, facilitation of repeat treatments (surgical or
percutaneous) to the same site, restoration of vasomotion, and freedom
from side-branch obstruction by struts and from strut fracture-induced
restenosis. Some of completely biodegradable stents in various stages of
development or trid sarel gaki-Tamai Bioabsorbable Stent, BV SEverolimus-
Eluting Bioabsorbable PLLA Stent, REVA Bioabsorbable Stent. Fig 4 shows
pathologica  gppearance with biodegradable stent.

Trestment of left main coronary stenosis by percutaneous means continues
to evolve further. At one time a truly surgical domain is now incressingly

Fig 4 : Biodegradable stents
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being treated with stents. Inthelandmark SYNTAX trid** asubgroup of 705
patients with unprotected left main coronary artery disease (ULMCA) hed
similar ratesof MACE, cardiac death, and M. Strokewas significantly lower
in PCl compared to CABG However there was increased need for repest
revascularisation in the PCI subgroup. The MAIN compare' trid also
vaidated thefindingsof SYNTAX trid. Theregistry showed a 5 yearsthere
was no significant long term difference in death, M1 or stroke but there was
increased repest revascularisationinthe PCl group. However patient selection
isthekey tosuccess. SYNTAX* and EUROSCORE systemshaveemerged
as important tools to risk dratify patients. A SYNTAX score of more than
34 indicates patient would be better off with CABG than with PCI.
Intervention for periphera vascular disease has dso improved with further
expertise. CREST trid aheed to head comparison of carotid endarterectomy
with carotid stenting for carotid stenosis has shown that stenting is as good
as endarterectomy and perhaps in certain patients those under seventy may
be better'’. Patients with symptomatic or asymptomatic carotid stenosis
wererandomized to undergo carotid-artery stenting or carotid endarterectomy.
The primary composite end point was stroke, myocardial infarction, or
desth from any cause during the periprocedura period or any ipsilaterd
stroke within 4 years after randomization.For 2502 patients over a median
follow-up period of 2.5 years, there was no significant difference in the
edimated 4-year rates of the primary end point between the stenting group
and the endarterectomy group (7.2% and 6.8%, respectively; hazard ratio
with stenting, 1.11; 95% confidence interval, 0.81 to 1.51; P=0.51).

Till now management of valvular heart diseasewasmostly asurgica domain.
Among the vave dflictions, valvular mitra regurgitation (MR) remains
largely the purview of surgery. Recently, the potentid for less invasively
replicating these successful surgical procedures without the need for
thoracotomy or cardiopulmonary bypass has generated considerableinterest.
For the most part, these new approaches are modeled after established
surgical drategies. The Mitraclip device (Fig 5 Evalve, Inc, Menlo Park,
Cdlif) has proven rdlatively safe and often effective. Using a multiaxial
transeptal catheter system, ametdlic dip is used to grasp and approximate
the free edges of the 2 ledflets. The ongoing EVEREST regidtry includes
EVEREST | and nonrandomized (roll-in) EVEREST || patients. Clip
implantation was successful in 89% of 104 patients with MR grade reduced
t0>21in 79 (76%)* Thetype of vaves suitable for such procedure would be
those where the cause of regurgitation is because of annular dilatation as
happensin many cases of ischemic MR. Annulus reduction techniquesusing
rings inserted through coronary sinus encircling and hence reducing the
annulus Size are in various stages of development or trias™®.

Fig 5: mitra clip

Surgical aortic valve replacement is the reference trestment standard for
patients with symptomatic severe aortic valve stenosis. Despite the fact
that the prognosis with medical management is poor, many patients do not
undergo surgery because of an increased anticipated operdiverisk, driven by
comorbidities such as severe obstructive pulmonary diseese, porcelain eorta,
etc®. The results with balloon aortic vavuloplasty are beneficia in the
acute phase with clinica improvements, but unfortunately only palliative
and short lived?. Percutaneous aortic valve replacement (PAVR or TAVI)
using stent-based prostheses has emerged as a promising new option in
recent years and has been used by number of operatorsin different centers
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with incremental success in line with procedural experience®. Initialy
starting with 22 French systems today, PAVR using the 18F CoreVave
prosthesis. (Fig 6) isfeasble and rdliable in experienced hands with ahigh
acute device success rate of about 97%. PAVR has been introduced to offer
a safe treatment option for candidates in whom surgical aortic valve
replacement is considered not to be safe, balancing perioperative operative
risk versus the natural course of the disease/medica trestment. Therefore,
mortdity is the key safety parameter in al present PAVR studies. The
results from recent PARTNER trid® are very encouraging. In this study
358 patients with severe aortic stenosi's, whom surgeons considered not to
be suitable candidates for surgery were randomized to standard thergpy
(including balloon aortic valvuloplasty) or transfemora transcatheter
implantation of aballoon-expandablebovinepericardia valve( sapienvave).
The primary end point was the rate of death from any cause. At 1 year, the
rate of desth from any cause (Kaplar-Meier andyss) was 30.7% with
TAVI, as compared with 50.7% with standard therapy (hazard ratio with
TAVI, 0.55; 95% confidence interva [Cl], 0.40 to 0.74; P<0.001. Among
survivors at 1 year, the rate of cardiac symptoms (New York Heart
Association class I or V) was lower among patients who had undergone
TAVI than among those who had received standard therapy (25.2% vs.
58.0%, P<0.001). The conclusion of study was that in patients with severe
aorticstenosiswhowerenot suitablecandidatesfor surgery, TAV I, ascompared
with standard therapy, significantly reduced the rates of deeth from any
cause, the composite end point of death from any cause or repeat
hospitalization, and cardiac symptoms, despite the higher incidence of
major strokes and mgjor vascular.
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. Fig 6: Core valve prosthesis

3. Sem Cell Therapy

Sem cdl thergpy as applied to cardiology has shown partid progress. A
large number of patients with coronary artery diseese experience angina
with vessdls that are not suitable for revascularization. The angina in o
caled end stage coronary artery diseaseisrefractory to conventiona medical
thergpy. Laboratory and preclinica studies have provided evidence for the
safety and potentid efficacy of autologous CD34+ stem cell thergpies as
treatment for angina. Clinical studies investigating intramyocardial
transplantation of autologous CD34+ stem cells by catheter injection for
patients with refractory angina show that thisis safe and feesible. It remains
unclear whether intracoronary infusion of CD34+ stem cellsexertsbeneficia
effectsin patients with anginaas well. In acontrolled clinicd trid enrolling
112 patients* with refractory angina, no myocardia infarction was observed
during intracoronary infusion. No serious adverse events occurred in either
group. The reduction in the frequency of angina episodes per week 3 and 6
months after infusion was significantly higher in the trestment group (-14.6
+ 4.8 a 3 months and -15.6 + 4.0 a 6 months) than in the control group
(-45+0.3and -3.0+ 1.2, respectively; p < 0.01). Other efficacy parameters
such asnitroglycerine usage, exercisetime and the Canadian Cardiovascular
Society dassaso showed an improvement in the trestment group compared
to the control group.

The REPAIR-AMI trid?® involved 204 M1 patients undergoing primary
PCI following which some patientswererandomized to receive bonemarrow
stem cells. The primary end point of this study was gjection fraction at four

143

months. This increased significantly more in the patients who received
stem-cdll infusons than in those given placebo infusions. Subgroup anays's
further suggested that the benefit was greatest in patients suffering larger
infarcts (those with lower gection fractions at basdine) and those trested
more than five days after their MI.

Role of stem cdls in heart failure is dso under evauation. The star heart
study? involved 391 patients with chronic heart failure following an Ml
experienced three to eight years previoudy. Of these patients, 191 accepted
the stem-cell treatment while the other 200, who did not agree to the
intervention, acted as controls. The thergpy involved taking bone-marrow
cdlIsfromtheiliac crest andisolaing mononudear cdlls, whichwerecultivated,
harvested, and then re administered via an intracoronary baloon catheter
directly into the infarcted zone. Results at three months, 12 months, and
fiveyearsafter thebone-marrow-cdl| thergpy showed Sgnificant improvement
in |eft ventricular giection fraction, cardiac index, exercise capecity, oxygen
uptake, and left ventricular contractility. Controls, however, showed a
deterioration in LV performance. Of particular note, there gppeared to be a
significant decrease in long-term mortality in the stem-cell-treated patients.
Within a median follow-up time of 4.6 years, average mortdity rate of
0.75% per year in trestment group compared t03.68% in control groups.
Table | shows current clinica gpproaches in stem cedll therapy.

TABLE I Current Clinical Approaches in Cardiac Stem Cell Therapy

ABM inpection (acute and chronic)

* Transcatheter

* Surgical

ABM intracoronary infusion (acute)
Stem cell mobilizationyG-CSF (acute)
Myablast injection (chromic)

¢ Transcatheter
* Surgical

ABM = autclogous bone mamow, G-CSF = granulocyte colony
stimulating factor

Stll itisvery early to comment on how stem cell therapy will beincorporated
into treatment protocals. It is something to look forward to.

4. Cardiac Imaging

Cardiac imaging has aso undergone evolution especidly for evauation of
coronary artery disease. Coronary CT angiography as per trials has an
excellent negative predictive value but a suboptimal postive predictive
value for stenosis in 50%-70% range due to overestimation?”. Additiond
functional testing using perfusion imaging is often necessary to assess
physiologica sgnificance of these intermediate lesons. Recently concern
hasbeen rai sed regarding radiation exposurewhich can beminimized by ECG
gating. The vaue of MDCT will be enhanced in future when left ventricular
function and first pass myocardia perfusion can be evaluated®. Fig 7 shows
a representative coronary ct angiography.

Fig 7: CT coronary angiography



FUTURE TRENDS

The future is dways linked to the present. Among the technologies to be
esgerly awated the most important one is the availability and gpprova of
completely biodegradable stents some of which are under development at
present. The role of percutaneous intervention for left main stenosis may
be accepted dternate to surgery in future but for thet long term data is
required. Another important advancement to look forward to is the
refinement of trans aortic valve replacement hardware (presently 18 fr)
and reduction in incidence of periprocedurd strokes with further expertise.
Stem cell thergpy may be the answer to problem of |eft ventricular function
recovery post primary intervention in acute myocardia infarction but
needs to be proved conclusively in large scaetrids.

CONCLUSION

Thefidd of cardiology has undergone rapid changesin the last decade. We
have more potent drugs, development of new diagnostic techniques,
evolution of stent technology with more complex coronary anatomy being
treated percutaneoudy. New valve therapies for high risk patients have
emerged and likely to evolvefurther. Stem cellsasdways have been an area
of active debate and research and continueto intrigue. It can be said that the
future looks bright and there is much to look forward to.
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( LI TERATURE REVIEW |

Theincidenceof renal artery senosisin thepatientsr eferred for coronary artery bypassgrafting
F. Liang, DY Hu, MY WL, etal. Indian Jr. of Nephrology 2012:22: 1: 13-17

Multivessel coronary disease or peripheral arterial diseaseistheclinical clueto diagnosisof renal artery stenosis (RAS). RASisconsidered
equivalent to coronary artery disease in terms of cardiovascular risk. In this study, we evaluated the incidence of RAS in the patients who
were proposed to undergo coronary artery bypass grafting (CABG). Diagnostic evaluations of coronary arteriography and renal artery
angiography were performed during the same procedure; the patients who were proposed for CABG in terms of CAD anatomy and clinical
manifestation were enrolled. RAS was evaluated and a diameter stenosis of >50% was considered as significant RAS; significant RAS
patients were divided into five groups. The five groups of RAS were as follows: (1) unilateral RAS >50-70%, (2) unilateral RAS >70%,
(3) bilateral RAS >50-70%, (4) one-renal-artery stenosis >50-70%, contralateral RAS >70%, and (5) bilateral renal artery stenosis >70%.
A total of 151 patients were enrolled, and RAS (>50% stenosisin either or both renal arteries) wasidentified in 47.02% (71/151) patients.
Unilateral RAS >50-70% wasidentified in 16.6% (25/151) patients, unilateral RAS >70% in 4.6% (7/151) patients, bilateral RAS >50-70%
in 7.9% (12/151) patients, one-rena-artery stenosis >50-70% and contralateral RAS >70% in 7.9% (12/151) patients, and bilateral RAS
>70% was in 9.9%(15/151) patients. The incidence of RAS was 29.03% (18/62) in patients aged <60 years, 60% (36/60) in patients aged
>60 and <70 years, and 58.62% (17/29) in patients aged >70 years. The incidence of RAS was significantly higher in patients aged >60 -
<70, and >70 years than patients aged <60 years ( P = 0.001 and P = 0.007, respectively). There was a trend that the incidence of RASin
patients with hypertension [HTN, 50.40% (64/127)] was higher than those without HTN (29.17%, 7/24), with P = 0.056. The incidence
of RASwas 47.02% in patients who were proposed for CABG; bilateral RAS of >70% was 9.9%. Older age and HTN were associated with
RAS in patients who were referred for CABG. This study indicates that the incidence of RAS was high in the patients referred for CABG,
and the renal function should be taken care of.

\. J




JIM SA July-September 2012 Vol. 25 No. 3

145

Current Statusof Robotic Surgeryinindia

P.N. Dogra
Department of Urology, All India Institute of Medical Sciences, New Delhi, India

Abstract: Robotic surgery allows the surgeon with no previous laparoscopic training to provide the patients with the advantages of minimal access
surgery. For the laparoscopically trained surgeon it enables operating at a superior level with greater precison and accuracy. In India, robotic surgery
is dill in its infancy. There are eight robots ingtalled in India, of which five are in New Delhi, one in Chennai, one in Nadiad and another in Pune. The
All India Indtitute of Medical Sciences has been at the forefront of the robotic revolution in India. India now stands at the cusp of a robotic revolution.
Robotic surgery in India is here to stay and it is up to us as minimally invasive surgeons across different specialties to lead the way and make maximum

use of robotic surgery.

INTRODUCTION

The arrivd of surgical robotics at the turn of the millennium has ushered in
anew erain minimaly invasive surgery. From its humble beginnings, with
the introduction of primitive robots like the PUMA, PROBOT and
ROBODOC (which were infact indugtria robots adapted for medica use) to
the current state-of-the art da Vinci Si surgical system, robotic surgery has
come a long way. The reason behind the unprecedented explosion in the use
of robotics lies in the inherent advantages of robotic surgery over
conventional laparoscopic surgery which include superior ergonomics,
enhanced magnification, 3D-vision, motion scaling, tremor filtering,
enhanced dexterity, precision and control of operating instruments. From
the patients perspective this trandates to smaler incisons, decreased blood
loss, less pain, and quicker healing time and consequently reduction in
hospital stay. Repid dissemination of the technology and technique, together
with aggressive marketing has captured the imagination of the doctors and
patients alike. Robotic surgery allows the surgeon with no previous
laparoscopic training to provide the patients with the advantages of minimal
access surgery. For the lgparoscopically trained surgeon it enables operating
a a superior level with greater precison and accuracy.

Among the surgical fraternity, urologists were one of the earliest to truly
redlize the immense potentid of robotic surgery. Robotic surgery has initiated
a paradigm shift in the fundamental foundations of surgery. Robotic radica
prostatectomy has now become a validated treatment option for localized
prostate cancer. There are now more than 1000 robots in the United States
done and there has been an exponentia rise in the utilization rates. As per
unpublished data released by Intuitive surgica Inc., there were more than
55,000 radicd prostatectomies performed by with da Vinci robatic assistance
in the United States in 2007 and more than 70,000 performed worldwide in
2008. This trandates to more than 70% of radical prostatectomies being
performed with robotic assistance. The increasing popularity of robot-
assigted surgery has caught up in Europe, Asa and Audrdia and has spreed to
other specidlties like cardiothoracic surgery, gynecology, otorhinolaryngology,
surgical oncology, gastro-intestind and bariatric surgery and genera surgery.
In India, robotic surgery is il in its infancy. There are eight robots instaled
in India, of which five are in New Delhi, one in Chenna, one in Nadiad and
another in Pune. The All India Ingtitute of Medica Sciences has been at the
forefront of the robotic revolution in India. The first robotic radical
progatectomy in India was performed in A.LLL.M.S. New Dehi in July 2006.
Since then over 200 robot-assisted |aparoscopic radical prostatectomies
have been successfully carried out. The perioperative outcome of the first
190 cases has been analyzed (Dogra PN, Javdi TD et d, Indian Journd of
Urology, epub. ahead of print), which is comparable to most contemporary
western series. Long-term follow-up results are now available and the
excellent functional and oncological outcomes are noteworthy.

Other urologica procedures that have been performed with robotic assstance
include extirpative oncologica surgeries like radical cystectomy, anterior
pelvic exenteration, radical nephrectomy, adrenalectomy and ilio-inguinal
lymph node dissection. Reconstructive surgeries like pyeloplasty,
vesicovagina and ureterovaginal fistulae repairs and stone surgeries like
pyelolithotomy and ureterolithotomy.

Other specidties have now hopped on to the robotic bandwagon. Using the
robotic system, gynecologists are now performing radical hysterectomies
and myomectomies.

ENT surgeons are performing robot-assisted surgery in the nasopharynx
and oro/hypopharynx for benign and malignant lesions to achieve better

functional results compared to traditional open surgery. Many types of
gastrointestinal procedures are being performed with robotic assistance.
These include colorectal surgeries, esophageal fundoplication,
pancresticoduodena procedures and bariatric surgeries. In the cardiothoracic
arena, totally endoscopic coronary artery bypass grafting, mitral valve
repairs, lung resections, esophagectomy and thymectomy have become
commonplace.

A major reason why robotic surgery in India has not progressed at a faster
rate is the financia factor. Intuitive surgical controls the monopoly in
marketing. The da Vinci system sdlls for about $ 1.2 million. The new da
Vinci HD Sl released in April, 2009 currently sdlls for $1.75 million. The
annual maintenance cogts aong with the disposable supply cost ($ 1500 per
procedure) makes it beyond the reach of many ingtitutions and health care
systems. A robotic radical progtatectomy at A.l.LLM.S. costs around INR 1.3
lakhs per case, which is much lower than the market price of Rs. 3 lakhs.
The only way to tackle this and to make robotic surgery financidly feasble
is for multidisciplinary utilization of the robotic system to its fullest potentid.
The maintenance costs remains the same whether one case or 6 cases are
done in aday. So it islogical that if more cases were generated out of a
robotic system, the cost per case would autometically decrease. Government
support is also of paramount importance to help in dissemination of robotic
technology so that it becomes available to the common man at a subsidized
rate. The media aso has an important role to play in spreading awareness
among the public about this new technology. Similarly the primary care
physicians need to be made aware so that they can refer the cases to the
robotic centers.

Another way to reduce costs would be to develop indigenous surgica robots.
With the possibility that Intuitive surgical may run out of its patency by
2011, this is a viable alternative. However developing as sophisticated a
meachine as the current da Vinci system seems to be a Herculean task at the
moment, although the department of biomedical engineering a the Indian
Ingtitute of Technology have made some headway in the goa of developing
our very own Indian prototype.

Another major drawback with the current Indian scenario is the lack of
robotic surgery fellowships in India. As robotic technology has not entered
the maingtream hedlth care system there is a lack of access to the technology
and a deficit in educationa opportunities. Young Indian urologists wishing
to specialize in robotic surgery need to go abroad to get trained in the
nuances of robotic surgery. How many of these surgeons do actually come
back after their training? So robotic surgery fellowships are the need of the
hour at present if we wish to take robotic surgery to the next level in India.
Another drawback is the lack of evidence-based evauation of robotic surgery
outcomes from the high volume centers in India. Critica evaluation of our
results is necessary to understand our shortcomings and help in progress.
Much like the robots in popular culture, the future of robotics in surgery is
limited only by imagination. Newer developments include the incorporation
of the TilePro™ multi-image stereo viewer which enables simultaneous
display of multiple video inputs in the surgeon console, integrating display
of the patient’s ultrasound, CT, and MRI images; incorporation of haptic
feedback and wireless technology. Newer robotic surgical platforms like
miniature robotics and flexible robotics are on the horizon.

India now stands &t the cusp of a robotic revolution. Robotic surgery in India
is here to stay and it is up to us as minimally invasive surgeons across
different specidties to lead the way and make maximum use of robatic

surgery.
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Healthcare: From Good to Exceptional Gover nance
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Ve

Abgtract: Wth respect to the health care dimensions of the public service, the capacity of a government to provide a good standard of health care i;
deemed one of the most important €ements contributing to a country’s stlandard of living. Universal access to health care, irrespective of one's ability
to pay, is regarded as a basic human right in the developed world. Governance in a hospital setting concerns not only economic and financial

dimensions, as there is a huge societal aspect associated with the provision of health care. In turn it could be argued that hospital governance takes
a more ingtitutional approach. As the concept of hospital governance has been broadened to include both financial and non-financial eements, its
purpose is to enable a more integrated approach of supporting and supervising all hospital activities including clinical performance. Hospital

governance is based on the two pillars of accountability and transparency. As the provision of health care is a ‘social good' each group of stakeholders
merit recognition of its interests. Resources are one of the most pressing issues in hospitals. Issues such as value for money, the reorganization of the
health service and patient satisfaction has served to drive the governance process forward. These, in association with the accreditation process would

appear to have put governance on the agenda of the health service and hospitals in particular.

J

INTRODUCTION

According to the Millennium Development Goas—access to basic hedth
care is centrd to the poverty reduction worldwide. Hospitals condtitute a
very significant part of the overall hedth care sector and they provide
essential services to the public. Hospitals and health systems across the
country struggle with issues of governance, particularly when it comes to
care $andardization and quality improvement. Establishing clear channels
of communication and clear lines of accountability for the numerous
committees, departments, facilities and business functions of a hedthcare
enterprise has proven to be an ongoing chalenge.

Efficient governance of hospitals requires the responsible and effective use
of funds, professond management and competent governing structures. By
establishing and maintaining the public’s trugt, being good stewards of the
community’ sresources, and ensuring high quality careHospitd Administrators
can be an important asset on the governing board in fulfilling those duties.
Adminigtrators add the perspective of the patient care process as well asa
unigue understanding of family issues; they grapple with overal hedth care
concerns such as staff shortages, patient safety and qudity of care; and they
arethe most knowledgesble about diseases and new trestment moddities, as
well asbeing aware of the ethicad dilemmas posed by new technologies.

As aresult of multiple developments in hedth care and hedlth care policy,
hospital administrators, policy makers and researchers are increasingly
challenged to reflect on the meaning of good hospital governance and how
they can implement it in the hospital organisations. Due to the unique
societal position of hospitals—which involves a large diversity of
stakeholders—Corporate governance can provide for a comprehensive
‘frame of reference’, to which the hospital sector will have to give its own
interpretation. The duty of Management is to: help formulate strategy;
steward the expenditure of public money; ensure probity and transparency;
and appoint, monitor and support top management. Good governance is
crucia for effective public services and improved socia outcomes.

HEALTHCARE GOVERNANCE

Governance is important work. How well it is done has significant
consequences for health care organizations, the communities they serve,
and their patients, medica staffs, and employees. A technology is a set of
principles for solving problems and seizing opportunities.

Hedlth care organization success depends on the qudity of three of them:
Management technology: Principles that help executives deploy an
organization'sresourcesinwaysthat accomplish gods, Clinical technology:
Principles that help medica professonas promote health, prevent disease,
and provide caring and curing services to patients, Governance technology:

Principles that help management effectively balance and represent the
interests of stakeholders, to whom the organization belongs. Manageriad
and clinica technologies are far more developed and sophisticated than the
technology of governing. Yet alot isknown about boards and how they can
more efficiently and effectively solve problems and seize opportunitiesin
ways that enhance an organization's success.

Charles Darwin observed thet in chalenging environments where resources
are scarce, if an organism has even atiny edge over others, this advantage
is amplified over time. He noted, in On the Origin of Species, that a few
grains of sand tip the balance, determining who thrives and who dies.
Principle-based governance can tip a hedth care organization’s baance
toward success. Hospita Directors have to embody and express the vaues
and ethos of the organisation and have the ability to strike the right note in
avaiety of gtuations. Nolan's principles of openness, honesty, probity and
accountability are hard to improve. A hospital must have redly strong
clinica and corporate governance structures, led from the top but with
universd reach and a performance, monitoring and reporting system that
gives a comprehensive picture of dinica activity and performance. That
way any adverse trends are picked up quickly and corrected.

The main obstacles to achieving good governance include
unwillingness to accept challenge; tolerance of poor performance and
failure to listen to what others tell you. Principles of ‘good governance
could be gpplied to hedth care management to achieve excdllence: knowing
what governance is, achievement of strategic ends, unity of direction, unity
of command, unity of accountability and responghbility, salf-improvement
and quadity management and understanding the cost of governance.

HOSPITAL EFFICIENCY TASK FORCE

The principles of good corporate governance of hospitas include Effective
and Efficient Board Structuresand Processes, L ong-rangeplanning, financia
oversight and Qudity oversight. The importance of establishing a Strategic
Plan comprisng a misson and/or vison statement, a set of core vaues, a
list of communities and hedth needsto be served; adescription of programs
and sarvices to be offered; and plans for achieving program and service
gods. The Strategic Plan and its components once adopted, management
has a responsibility to develop an Operationa Plan that trandates into
specific tactics and activities to be initiated in the next fiscd year.

BRICK BY BRICK: DELIVERING GOOD
GOVERNANCE

Governance is essentidly areform package to strengthen the ingtitutions of
government and civil society with the objective of making government
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more accountable, more open, transparent, more democratic and

participatory. Good governance is also about effective and equitable
government that promotes rule of law. Standards of Good Governance
include participatory approach, sustainable, legitimate and acceptable to
the people, trangparent, promotes equity and equdity, able to develop the
resources and methods of governance, tolerates and accepts diverse
perspectives, able to mohilize the resources for socid purposes, strengthens
indigenous mechanisms, operates by rule of law, efficient and effective in
theuseof resources, engendersand commandsrespect and trust, accountable,
able to define and take ownership of nationa solutions, enabling and
facilitetive, regulatory rather than controlling, able to deal with temporal
issues and service oriented.

In a hedthy growth mode of a free democratic society, the Government is
just one of the participants. The Government exists as one of the servitors
in the service of the society. Indeed the awareness that government done
can neither solve dl the problems of the society nor it is the only crucid
actor in addressing major societal issues has dictated the need to look beyond
Government. I nterdependence and need tofind solutionsto societal problems
cdl for greater collaboration between the government and civil society.

MANAGEMENT OF SOCIAL CONFLICTS

No government, in the developing world, has the human and economic
resources to overcome the poverty and inequality thet are their legecies. If
democracy and conflict free society is to be lasting, it is of the utmost
importancethat civil society should remain astrong component of everyday
life. Governments need to build up partnerships with the private sector,
NGOs, sHf-help groups, assstance agencies and the other organisations of
civil society to define development needs and implement programmes.
During the twenty first century human survival may well depend on our
ability to learn a new form of adaptation, one in which inter-group
competition is largely replaced by mutual understanding and human
cooperation. Curioudy, avitd part of human experience — learning to live
together — has been badly neglected. We have to learn to live together.
Corporate governance is the best-known form of governance and to date
has focused primarily on private sector entities. More recently the
governance phenomenon has spread to the public sector with particular
atention being paid to resource alocation, expenditure programs and vaue
for money. In turn, the governance processes of hedth care systems have
aso come under the spotlight. 1t is believed necessary to promote and ensure
fairness, accountability and trangparency within organizations. It hasevolved
continualy over the years, has grown in sophigtication and become more
refined.

GOVERNANCEINTHE PUBLIC SECTOR

A key dement of the public sector is that services are provided for
the public good, suggesting that the public sector would have a
higher sense of purpose in what they do than the private sector.
Another difference lies in the fact that people who use public
services may not be ‘willing customers’ as may be the case with
health care. Moreover, consideration should also be given to the
fact that the public sector is not concerned with economics alone.
A strong societal aspect comes into play and as such many argue
that governance frameworks need to be tailored accordingly to
take into account the complexities of this sector.

Over the years some countries have embarked upon privatization
programs in an effort to reduce the levels of expenditure on the
various elements of the public sector (such as education) and
improve its efficiency. Despite this attempt at ‘downsizing’ the
public sector of a country is still perceived as hugely important
and questions as to its associated costs and efficiency levels still
come to the fore. There have been moves made to reform the
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governance practices and procedures of the public sector in many
countries.

GOVERNANCEINHEALTH CARE

With respect to the hedlth care dimensions of the public service, the
capacity of a government to provide a good standard of hedlth care is
deemed one of the most important elements contributing to a country’s
standard of living. Universal access to health care, irrespective of one's
ability to pay, isregarded as abasic human right in the devel oped world.
Governance in a hospital setting concerns not only economic and
financial dimensions, as there is a huge societal aspect associated with
the provision of headlth care. In turn it could be argued that hospital
governance takes a more institutional approach. As the concept of
hospital governance has been broadened to include both financial and
non-financial elements, its purpose is to enable a more integrated
approach of supporting and supervising al hospital activities including
clinical performance.

Indeed, the concept of hospital governance is relatively new. It is a
shared process of top level organizational leadership, policy making
and decision making of the Governing Body, CEO, senior management
and clinicd leaders...it's an interdependent partnership of leaders'. Itis
the process of steering the overall functioning and effective performance
of a hospital by defining its mission, setting objectives and... having
them realized at the operationa level’. One of the key elements needed
in order to achieve excellence in hospital governance is having a clear
mission and an achievement-orientated culture in which to realise it.
The key principles of governance in the development and
implementation of governance models in hospitals include: knowledge
of what governance is, achievement of goa's, Executive Management
Team relationships, unity in direction, unity of command, accountability,
ownership needs, self-improvement and understanding governance costs.
Clinica governance is regarded as a framework used to improve the
quality of thehedlth care service provided. Itsintroduction on aformalized
basis means that hospitals now have to report on issues of quality
whereas previously there had only been financia accountability. The
concept of clinica governance triesto improve the quality of hedthcare
provided through integrating the financial, performance and clinical
quality aspects of a hospital. The main aim of clinica governanceisto
accomplish continuous quality improvement in a health care setting
and is designed to consolidate fragmented approaches to quality
improvement. It promotes an integrated approach towards management
of inputs, structures and processes to improve...clinica quality’. Four
main dimensionsinclude professional performance, resource alocation,
risk management and patient satisfaction. Other elements include:
Patient involvement in service delivery, Staffing and staff management,
Continuous professional development, Clinical effectiveness, Education
andtraining, Using availableinformation and Clear lines of accountability
and responsihility for clinical care. Clinica governance can beviewed as
a mechanism to facilitate multi disciplinary teams al working toward
the same goal — the continuous improvement of the quality of care. It
is hoped that these cooperative working practices will have a positive
influence on both the behaviour of medical professionalsand in turn the
delivery of care.

Hospital governance is based on the two pillars of accountability and
transparency. As the provision of health care is a ‘social good' each
group of stakeholders merit recognition of its interests. Resources are
one of the most pressing issues in hospitals. Issues such as vaue for
money, the reorganization of the health service and patient satisfaction
has served to drivethe governance processforward. These, in association
with the accreditation process would appear to have put governance on
the agenda of the health service and hospitas in particular.
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FROM GOOD TO EXCEPTIONAL
GOVERNANCE

Providing better service; improving health care quality and patient
safety; releasing information about the outcomes, costs and charges for
care; securing public and stakeholder trust—these are just some of the
demands on hedlth care governing boards. Thereisincreasing evidence
that good governance at hedlth care organizations is linked to better
organizational performance. Accountability includes understanding
traditional and emerging stakeholders and constituents and promoting
transparency about the organization’s performance. An important step
while going the corporate way is changing the mindset of people.
Leadership is very important here as it is necessary that the managers
realise the significance of their mission and are focused towards the
goal.

Though implementation of IT is still considered to be nascent in
hedlthcare, as compared to other industries, hospitals are exploring IT
to their maximum advantage. While adopting the corporate way of
functioning, HR isin theforefront. Thisiswhere employeesare scanned
and are segregated as efficient and non-efficient. Here, hospitals are
aso required to find out multi-tasking employees, who can be trained
further to shoulder more responsibilities and become leaders. Training
the workforce is most important, so as not to waste the available
manpower.

THE NEXT GENERATION OF SOLUTIONS
INMANAGINGHEALTHCARE

Aswe enter the ‘ next generation’ of needs in managing healthcare, our
unified, focused efforts have never been more needed. The face of
hedlthcare is constantly changing, with technologica innovations, new
treatments, new laws, and new types of organizations arising almost
daily. In addition to negotiating the day-to-day demands of a busy and
complex organization, hedthcare delivery leaders must also be able to
evaluate and understand the impact of aternative care delivery models.
The traditional way of delivering care is no longer enough.
Healthcare services available these days deploy high technology to
satisfy both interna and external customers by continuously improving
various quality parameters. Quality improvement in healthcare services
is a complex and multidimensional task. Although various quality
management tools are routinely deployed for identifying quality issues
in healthcare delivery, there is absence of an integrated approach,
which can identify and analyze issues, provide solutions to resolve
thoseissues and devel op aproject management framework to implement
and evaluate those solutions.

Thereis aneed to develop a web-based network, connecting al health
care establishments, in both private and public sector. When fully
functional, al health care transactions will be recorded electronically
and thisdatawill be availablein the health datavault to authorized users
when they need it and where they need it. The Knowledge Network
with gigabit capabilities may provide the backbone and network
infrastructure on which the Health Information Network may ride. All
the district nodal data repositories will connect with a state level data
bank, which in turn will connect with a central data bank.

There should be active involvement of private and public health entities
to effectively address the creation of this network, portals, electronic
health records, health data vault, security, privacy and other related
issues in future. The ready availability of information will accrue
enormous benefits to public hedth planning, medical education, cost
control, medical research, drug devel opment, prevention of fraud, disaster
management and improved patient care.

Medica education needs to take full advantage of the power of ICT. A
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well-gtructured healthinformati cs curriculum needsto be madean integral
part of medical education at all levels. Basic ICT facilities, such asgood
quality access to Internet and e-Journals, need to be made compulsory
for al medical collegesin the country. For capacity building, ICT tools
should be effectively deployed to train the large number of health
workers.

MAKINGTHEHEALTH CAREDELIVERY
SYSTEM ACCOUNTABLE

Accountability has become the fact of life for the health care delivery
system. Appropriate measurement toolsare needed to eval uate services,
delivery, performance, customer satisfaction, and outcomes assessment.
All employees bear responsibilities which necessitate assessment and
analysis. Accountability will be accomplished when the health care
industry implements quality and measurement concepts that yield the
highest levels of validity and appropriateness for hedth care delivery.
Performance measurement is fast becoming a way of life for health
care providers in this age of increased accountability and outcomes
reporting. A strategic plan and implementation of an effective
performance measurement system will help to guide an organization to
evaluate key processes and implement changes to improve patient
care.

ANEW DESIGN FORHEALTHCARE
DELIVERY

There is ample evidence that better care could be provided to more
people at lower cost if care delivery were organized in a more
sophisticated fashion. Medical science has advanced dramatically.
Pioneers have reduced rates of hospital-acquired infections, falls,
medication errors, and other complications - symptoms of
fragmentation - by 90 percent and more, saving thousands of lives and
hundreds of millions of dollars. It requires |eadersto get into the nitty-
gritty of patient care, finding deficiencies in current approaches,
confronting professional norms and habits that overvaue autonomy,
tolerate unscientific variation in practice, and undervalue cooperative
behaviors, and making continual improvements. But astrong link exists
between the moral obligation of universal care and the hard work of
redesigning and improving healthcare processes. The paradigm shift in
health care delivery is occurring and will continue. Understandings
gained from enactment and ingtitutionalization theory can be used by
managers to create the health care organization of the future.
Administrators can create new environments or establish new
organizationa formsthat will put their organization in aleading, rather
than following, position.
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Concerns, Expectationsand Satisfaction of Medical TouristsAttending
Tertiary CareHospitalsin New Delhi, India
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Abgract: Ddhi, the capital of India, has large number of hospitals providing medical services to people of neighboring states and abroad. On one hand
it generates revenue to government and on the other hand big profit to private hospitals. This demands constant improvement of quality of care to
remain competitive with other medical tourism destinations. Assessment of concerns, expectation and satisfaction level of medical tourists about their
medical treatment is an important issue, although subjective, but one of the important methods to improve the quality of medical services. There is
evidence which suggests that care, which is less than satisfactory to the patients, is also less effective and may reflect a failure to answer patients needs,
their expectations, or acceptable standard of service. From this study it is concluded that medical tourists were found to be satisfied with services provided
in tertiary care hospitals of Delhi. Yet to address their overall concerns and issues, health sector needs to take some steps such as developing/
strengthening facilities for follow up, in each country from where medical tourists were coming.

INTRODUCTION

Since ages people have been travelling to distant places for getting medica
help. This was more common in a selected group of society. The upper
socid classes who sought spas, minerd baths, innovative thergpies, and the
fair climate, used to go for the Mediterranean as destinations to improve
their hedth. In the early nineteenth century, when there were no restrictions
on travel within Europe, people were travelling to the Swiss lakes, the Alps
and spedid tubercul osi ssanatoriums, whereprofessiona and often-specidized
medica carewas offered'?,

Mogt recently, even the middle class started travelling from developed
countries to those nations which have developed relatively better hedlth
care facilities, particularly to avoid trestment delays, prohibitive cost for
life saving procedures, and high cost for eective surgeries® Thisisdueto the
fact thet in last two decades globdization and advancement in technologies
throughout the world including India brought many reformsin management
of medica conditions. Technological advancement improved the quality
but a a very high cost, which resulted in many fold increase in the cost of
medica trestment throughout the world*®. Whereas in comparison to the
Western world the cost of these services was il lower in the developing
countries. These countries could provide hedlth services a chegper rates
because of availability of cheaper skilled professionds, resources and
infrastructure’™.

Asgan countries like Thalland, Singapore, India, South Koreaand Mdaysia
are dtracting 1.3 million medica tourists per year from dl over the world,
and this number is further increasing annualy. The estimated worth of
medica tourismin Asadone would be“at least $4 hillion” by 2012. India
atracted an estimated 100,000 medica tourists in 2005'**. Confederation
of Indian Industries (CII)-McKinsey report? states that the medical tourism
mearket in India pegged a 30% growth in 2000. Medicd tourism islikely to
increase fagter in the future as cost of medical care continues to increase.
Delhi, the capitd of India, has large number of hospitals providing medica
servicesto peopleof neighboring statesand abroad. On onehand it generates
revenue to government and on the other hand big profit to private hospitals.
Thisdemands constant improvement of quaity of careto remain competitive
with other medica tourism destinations. Assessment of concerns, expectation
and stisfaction level of medicd tourists about their medica trestment isan
important issue, athough subjective, but one of the important methods to
improve the quality of medica services. There is evidence which suggests
that care, which isless than satisfactory to the patients, is dso less effective
and may reflect a failure to answer patients needs, their expectations, or

acceptable standard of service®. Hence, the present study was undertaken to
determine the expectation, concerns and satisfaction of medica tourists
vigting Delhi for medica care.

MATERIAL AND METHODS

Research Design: The design of study was descriptivein nature.

SudyArea: All tertiary CareprivateHospitalsof Modern system of Medicine

located in Delhi those were registered with Directorate of Health Services,

Government of Nationd Capital Territory of Dehi.

Sudy Population: Medica Tourigts of Allopathic tertiary care hospitas.

Inclusion and Exclusion Criteria for Medica Tourists

Petients who had come from foreign countries primarily for trestment and

werein recovery phase were included for interview.

Medica Tourists with the following criteria were excluded:

a) who had come primarily as atourist and during thelr stay in India, fell
ill and thus sought medical care;

b) who were living in India because of their Indian assgnment or job or
working in Embassiesin Indiaand fell ill; and

¢) who were serioudy ill and could not provide religble information or
admitted in intensive care unit.

Period of Data Collection: The data was collected from the month of

August 2008 to October 2008.

Sampling Procedure: Out of total 34 private tertiary-care hospitals,

registered with Directorate of Health Services, Government of National

Capitd Territory of Delhi. A convenient ssmple of 14 hospitals was picked

up by random sdlection. During survey of these 14 hospita's, only 8 hospitas

were found to be providing hedth care services to medicd tourists. Two

hospitals out of eight didn't give permission to conduct this study in their

hospitals. Hence present study wasaccomplished only in 6 hospitals. Among

these 6 hogpitals, 49 medicd tourists qudified as per incluson criteria. To

collect the information from the medica tourist, a pre-tested interview

schedule was used. Individua responses were recorded after obtaining a

written consent from each medicd tourist before starting the interview. In

case of difficulty in getting information due to language problem help of

interpreter, appointed by the concerned hospital or the attendant of the

petient was taken. Out of 49 medicd tourists, only 44 could be interviewed

because 5 medica tourists didn't give their consent for interviews.

ANALYSIS

Collected datawas andyzed using the software Statistical Package of Socid
Science (SPSS) verson 16.0.
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RESULTS

Forty-four among 49 medica tourists agreed to be the part of this study.
Thus the response rate was 89.8%. Among the 44 medica tourists 26
(59.1%) were mae and 18 (40.9%) were femae. The average age was 45.3
years (+13.73D) with the range between 18 years and 80 years. Of the totd
44 medicd tourigsinterviewed, 17 (38.6%) werefromthe SAARC countries,
12 (27.3%) were from African countries, 5 (11.4%) were from USA &
Canada, 2 (4.5%) were from Gulf countries and 8 (18.2%) were from other
countriesthat include Irag, Dubal, Russia, and Myanmar. (Tablel) They were
admitted to various in-patients departments of the selected hospitas i.e.
Gadtroenterology (25%), Urology (15.9%), Cardiology (13.6%), Orthopedics
(11.4%), Gynecology (4.5%), Hematology (2.3%), Nephrology (2.3%),
Generd Surgery (2.3%) and Ophthamology (2.3%).

Table 1: Background characteristic of Medical tourists visited to
New Delhi.

CHARACTERISTICS N=44 (%)

Male 26 (59.1)
Sex
Female 18(40.9)
Age Mean Year + SD) 45.3 (+13.7)
SAARC 17 (38.6)
Africa 12 (27.3)
Country or Regions USA and Canada 5(11.4)
Gulf 2 (4.5)
Others 8 (18.2)

EXPECTATION OF MEDICAL TOURISTS

All the 44 medicd tourigts had come with the expectation that they would
be getting good qudlity of care. Mgority of patients (90.9%) had expectation
that they would be receiving good hospitality. This expectation was 100%
among medica tourist from Africa, Gulf, USA and Canada, while this
expectation was 87.5% and 82.4% respectively among medical tourists of
other countries and SAARC regions. Out of 44 medical tourists, 72.7%
expected skilled medica care. This expectation was high in medica tourists
of SAARC (88.2%0), USA & Canada (80%) but thet wasnot amagjor concern
for Gulf and Africa. Only 18.2% of medical tourists had expectations of less
cost of trestment than their own countries. This expectation was high in
medicd tourists who had come from USA and Canada but not of Africa,
SAARC, Gulf and Other countries (Teble 2).

Table 2: Expectations of Medical Tourists

Country/Region of medical tourists
Africa Gulf USA & Canada
n=12 (%) n=2{%) N=5 (%)
Good Quality of care 17 (100) 12 (100) 2(100) 5(100) 8(100) 44(100)
Good Hospitality 14(82.4) 12(100) 2(100) 5(100) 7(87.5) 40(90.9)
Skilled Care 15(88.2) 7(583) 0 4(80) 6(75) 32(727)
Less Cost 1(5.9) 1(83) [) 4(80) 2(25) 8(182)

CONCERNSOF MEDICAL TOURISTS

Out of 44 medicd touristswho cameto various hospitasfor their trestments,
61.4% had concern of follow up of medical care after going back to their
home countries, 27.3% were concerned about skills of doctors, 25% were
concerned about their persond safety, 20.5% had concernsfor thequdification
of doctors and 11.4% had concerns about risk of post-operative infections.
All medical tourists from Gulf Countries reported concern of follow up care
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and 75% by African medicd tourists. But it wasnot aconcern from USA and
Canada. Other concerns were not major for medica tourists in dl the
countries/regions. Overal 54.5% of medica tourists felt that they were
legdly protected. Thisis maor area of concern because 45.5% of medica
tourists were not feding protected in case of any complication during or
after treatment. One of the patients from USA stated that whether the
hospitd is having any standard operating protocol (Table 3).

Table 3: Concerns of Medical tourists

Courtry/Region of medical tourists

SAARC Africa Gulf Others Total
n=12(%)  n=2(%) N=8 (%)
Follow up 1(64.7) 9(75) 2(100) 0 5(625) | 27(614)
kil of Doctor 2(118) 5(417) | 2(100) 1(20) 15 | 1203
Personal Safety/Security 3(17.6) 4(333) 1(50) 1(20°) 2(25) 11(25)
Qualification of Doctors 2(11.8) 4(333) 1(50) 1(20) 1(12.5) 9(20.5)
Infection during treatment 0 2(16.7) 1(50) 1(20) 1(12.5) 5(11.4)
R || 059 | 183 | 160 | 100 | 1028 | S
infection
Lozt 159 | am3y | o 2(t0) 0 7(159)
Behavior of Staff 2(118) 2(167) 0 2(40) 0 5(114)
HIV/AIDS risk 1(59) 2(167) 0 1(20) 1(125) 5(114)
Behavior of Doctors 1(59) 2(16.7) 0 1(20) 1(12.5) 4(9.1)
Infection during visit 0 1(83) 0 1(20) 1(12.5) 3(68)
Legal Safeguard 7(412) 10(833) | 1(50) 1(20) 5(625) | 24(505)
Standard Operating Procedure 0 0 0 1(20) 0 1(23)

Cost Concernsof Medical tourists: When the cost of trestment as compare
to thelr own country was asked 68% of themedical tourists stated thet it was
in excess here. Only 15.9% of them stated that it was less than their own
country and they were from USA/ Canada (100%), SAARC (5.9%) and
other countries (12.5%). Cost esimatesweregivenin advancein 34 (72.2%)
out of the 44 medical tourigts, but cost was more than estimated in 32.3%
of the medica tourists and only 26.4% it was same as estimated. In rest of
41.1% of medica tourigtsthe find payment of bill was less than estimated.
This was found more with patients of USA/Canada (Table 4).

Table 4: Issues of Cost of treatment according to medical tourists

Country/Region of medical tourists

SAARC Affica Others
n=17 (%) n=12 (%) N=8 (%)
Cost of treatment in ison of their country
Excessive 14(82.3) 10(83.4) 1(50) 0 5 (62.5) 30 (68.2)
Same 2(11.8) 1(83) 0 0 1(12.5) 4(9.1)
Less 1(5.9) 0 0 5 (100) 1(12.5) 7(15.9)
Don’t know/
Paid by Govt 0 1(83) 1(50) 0 1(12.5) 3(6.8)
Was estimated cost in advance informed
Yes I 158(8.2) [ 8667 [ 150 | 0 [ 1025 [ 3(68)
Final Cost in ison to estimated
More 5(29.4) 4(333) 0 1(20) 1(12.5) 11(32.2)
Same 4(23.5) 2(16.7) 1(50) 1(20) 1(12.5) 9(26.4)
Less 6(35.3) 2(16.7) 0 3 (60) 3(37.5) 14 (41.1)

PERCEPTION REGARDING THE QUALITY
OF SERVICES

Reception services and Admission procedure: Reception servicesincluded
provision of information & reception counter, courteousness of staff and
promptness in service for any query were scored 4.27 (SD+1.04), 4.16
(SD+1.05), 4.18 (SD+1.14) respectively thet indicates very good to excellent
grading for these services by the patients. Mean scores for admission
procedures that indluded waiting time for admisson and shifting to room
were 3.95 (SD+1.25) and 4.09 (SD+1.11) respectively (Table 5).

Average time taken in admission procedure was 15 minutes with the range
from O minute to 48 hours. When patients' responses were split according
to time interva then it was found that

70.5% of the patients were admitted within 30 minutestime. Only in 2 cases
the duration was more than 12 hours. Mgority had given good and very
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good scores except in some cases where grading was poor for timetakenin
admission (Table 5).

Weiting Time for Consultation: Waiting time for consultation was on an
average of 10 minutes with wide range. In two cases they had to wait for
more than 12 hours (Table 5).

Time spent during ward rounds. Time spent by consultant on eech patient
during the ward round was on an average of 7.5 minutes (Range from 2
minutes to 60 minutes) (Teble 5).

Perception about medical service: A) Consultant: Accordingtotheaverage
scores given by Medica Tourists the Communication skills of the treating
conaultant wereexcdlent (4.45; SD+0.73). Theconsultant’ svisiting regul arity
for ward rounds had been rated as 4.39 (SD+0.86).

Similarly the means score for treatment satisfaction and behavior of
conaultant were 4.59 (SD+0.69) eech (Teble 5).

B) Resident Doctors: The resident doctors of the hospitals were scored
for their regularity in visits, promptness of attending calls, their
communication and dtitude towards patients. The mean scores were 4.48
(SD+0.73), 450 (SD+0.73), and 4.45 (SD+0.73) respectively. All scores
were graded excellent (Table 5).

Perception about Nurses: The nurses of the hospitals were scored for their
promptnessin attending calls, their behavior, punctudity in giving medicines
to the patients and skills and efficiency in their work. The scores were as
4.34 (SD+0.80), 4.27 (SD+0.97), 4.34 (SD+0.91) and 4.39 (SD+0.81)
respectively. The mean score value lie between very good and excellent.
(Table 5).

Perception about rooms, tailets, eectricity laundry and food Services. The
cleanliness of rooms and toilets, eectrica maintenance of room, interior of
room and laundry serviceswere graded as

4.36 (SD+0.81), 4.34 (SD+0.96), 4.23 (SD+0.98) and 4.45 (SD+0.79)
respectively. Food quaity was scored as 3.57 (SD+1.40) and timeliness of
food services and food service etiquettes were graded as 4.14 (SD+0.90) and
4.25 (SD+0.84), however food taste was given less score of 2.89
(SD+1.55) indicates that quaity based on taste was not rated high (Teble 5).

OVERALL RATINGOFTHEHOSPITAL
SERVICESBY MEDICAL TOURISTS
The scoring given by medicd tourigts for overdl performance of hospita

Table5: Perception of medical touristsabout the quality of hospital
services*

Perception about quality of
services Mean sD Range

Reception information services 4.27 1.042 15
Courteous Staff at reception 4.16 1.055 1-5
Promptness 418 1.147 15

Admission _procedure _ waiting
time
Shifting to room 395 1.257 15

3.95 1.257 15

C ication with Consultant 4.45 0730 25
Visit regularity 439 0.868 25
Treatment 459 0693 35
RD Visit regularity 4.48 0731 35
RD Promptness 450 0731 35
RD Communication & Attitude 455 0730 25
NS Promptness in attn calls 427 0973 15
NS Punctuality in giving
medicine

NS Skilll & Efficiency

434 0.914 15

439 0.813 25

NS Behavior 434 0.805 25

Room & Toilet Cleanliness
4.36 0.810 25

Room electrical maintenance 434 0.963 15

Interior of room 423 0.985 15

Laundry services 4.45 0.791 25

sz 2.89 1558 15

Food Quality 357 1.404 15
Food Service Timeliness 214 0.905 25

Service Etiquettes 425 0.839 35

Overall performance of hospital 448 0698 35

*Source: “ Satisfaction Levels of International Patients Seeking Medical Care From Tertiary
Care Hospitals In New Delhi, India” International Medical Travel Journal, 2010.
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was 4.48 (SD+0.69) on 5-point Likert's scade. The 4.48 score implies that
overdl performanceof thehospital swerein between very good and excellent,
indicates thet they were quiet satisfied with the performance.

SUGGESTIONSOF MEDICAL TOURISTS

Patients were requested to provide their suggestions to improve medica
services in the hospitas.

Various suggestions given were: single window services, improvement in
cleanlinessand furnishing of rooms, English spesking ward boysand deaning
steff, provisions to expedite the visa process in the hospitd itsdlf, provison
of trangport facilities from the airport to hospita for picking and dropping
the patients, advertissment about the hospital on website and photographs
of ingde of hospita a marketing office should be made available in their
country so that more patients can be benefited from medical tourism.

DISCUSSION

Indiais one of the top destinations for medical tourists from al parts of the
world including developed and developing nations. The present study was
conducted in private tertiary care hospitals of Delhi and response rate of
medica tourists was 89.7%. That can be consdered very high reponserate
implying to high patient satisfaction according to an andysis of 210 sudies
where a high response rate was associated with high satisfaction levels of
patients by Sitzia & Wood (1998).* Findings of the current study indicated
that majority of medical tourists expected good hospitaity and skilled
medical care but at alesser cost. This expectation was high in patients from
SAARC, USA & Canada but was not amgjor concern of patients coming
from Gulf and Africa That was because of their concern for good quaity of
medica care which was not avalable in their own country. These findings
were similar to the views expressed in The Economist.®® Thisiswell known
fact that high quality of servicesare availablein USA and Canadaand mgor
reason for patients from these counties coming to India is for availing
quality trestment at lesser codt. In the present study small proportion of
medical tourists expected less cost of treatment in comparison to their
home countries. Incidentally number of such patients was more from USA
and Canada. Similar to this finding many researchers had expressed that
lesser costisamotivating factor for patient’ sengagement inmedical tourism.8
16-20

Except patientsfrom USA and Canada, one of their mgjor concerns (61.4%)
particularly among patients from Gulf and Africawes ther follow up after
going back to their home countries according to the study. Similar concerns
were aso expressed by many reporters? Thiswas due to non-availability
of specidists and liaison groups in their own countries. However, such
facilities are avallable in USA and Canada. Petients were aso concerned
about ills of doctors and their qudifications, persond safety and risk of
post-operativeinfections. GravesN et d (2008) had stated sSmilar concerns
of the patients particularly after undergoing surgeries®

Medica tourist’s satisfaction for the services is an essentid indicator of
quaity of hedlth careddlivery. Many factorsof satisfactionssuch asreception
sarvices with courteous staff, promptness to attend any query, admission
procedure, waiting time, nursing saff promptness to attend calls, interior of
rooms and room electricity maintenance were graded excellent and very
good. However, there is need of improvement in the food quality and food
teste. The overdl stisfaction leve of the current study was consistent with
thefindings of medical tourism survey 2008 donein UK, reveded that the
patients who traveled abroad for trestment were very much satisfied (74%)
or quite stisfied (16%0) and 96% of al respondents would recommend it to
their friends or relatives.

CONCLUSION

Fromthisstudy it isconcluded that medical touristswerefound to besatisfied
with services provided in tertiary care hospitals of Delhi. Yet to addresstheir



overall concerns and issues, health sector needs to take some steps such
as developing/ strengthening facilities for follow up, in each country
from where medical tourists were coming.

However, further research is needed not only to confirm or refute
assumption regarding the areas such as legal safeguards, security, food,
language etc. Compulsory accreditation of hospitals would improve
overall quality of servicesand performancethat can befurther advertised
and published through reputed national and International journals.
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Recent Advancesand FutureTrendsin Obstetricsand Gynaecology

Tabassum Parvez, CimonaLyn Saldanha
Department of Gynecology & Obstetrics, SKIMS, Srinagar, Jammu and Kashmir, India

Abstract: Medical science is ever evolving and Women's health issues have come a long way from when the patient was treated for only dire
emergencies or end-stage disease to comprehensive counselling and treatment options for the whole range of related and definitive illnesses suffered
spanning the prepubertal to the post menopausal age. Herein is an insight into emerging trends and advances in Obstetrics and Gynecology and

their impact on improving healthcare.

Healthcare aswe know it isbecoming increasingly centralized and rura
areas are being managed by trained midwives at various levels.
Internationally alot of focus and encouragement is being given in this
view. In 2004 the SOGC Council put forward motions to encourage
support for regulated Canadian midwifery programs, integration of
midwifery practices into collaborative programs, optimal funding and
appropriate privilegesfor registered midwives, and midwifery programs
for Aboriginal midwives.!
The concept of job- sharing has come to the fore where it has been
considered that a physician with fewer working hours and less heavier
clinica load can deliver better patient care. That is why we need to
create and fill residency positions in the rural areas whilst equipping
them dong with adequately trained midwife staff, thusallowing aproper
tier referral system and a systematic decongestion of tertiary healthcare
centres. Newer horizons are unfurling and with time,
Obstetrics& Gynecology can “choosea. .. practiceranging from primary
ambulatory health care to...a focused area of specialization.”?
Current dlinica trends in obgtetrics include:
e Increased genetic testing,
e The prevalence of obesity in teenage and adult women
e The steep rise in the number of caesarean deliveries,
e The ongoing debate of vaginal birth after caesarean (VBAC)
delivery, and
e New light on causes of neonatal encephal opathy and cerebral palsy.
Recent research on the causes of neonatal encephal opathy and cerebral
palsy has found that “intrapartum hypoxia is uncommonly the sole
cause of neonatal encephalopathy or cerebral pasy,” according to an
ACOG Task Force on Neonatal Encephalopathy and Cerebral
Palsy,which published its findings in 2003. “Less than a quarter of
infants with neonatal encephalopathy have evidence of hypoxia or
ischemia at birth...” it stated. The Task Force set certain criteria,
especially blood gasanalysis, to accurately determinethetiming hypoxia
presented,like, close to the time of birth, during labor and delivery.
Earlier, it wasthought that such meconium stained liquor, non-reassuring
fetal heart rate patterns, low Apgar scores, and neonatal encephal opathy
were enough proof of birth asphyxia. But new evidence and more
studies indicate that they are in fact “the sequelae of pathological
processes established before labor.” The Task Force's report says,
“Criticism of the management of labor should not be confused with
cerebral palsy causation because the two often may not be linked.”3
ThisACOG Task Force'sfindings have had amajor impact on obstetrics
litigation. These cases can now often be defended on the issue of
causation.

INAPPROPRIATE TERMINOLOGY

An ACOG Committee Opinion issued in December 2005 expressed
concern about ongoing use of the terms “fetal distress’ and “birth

asphyxia,” recommending abolition of the term “birth asphyxid’ as a
nonspecific diagnosis and replacing “fetal distress’ with the term “non-
reassuring fetal status.”*

APGAR SCORES: NOT PREDICTIVE

Apgar scores have been used since the 1950s to describe the condition
of neonates. ACOG advocates that its use be restricted to the labour &
delivery room and not beyond as an indication or report of an acute
intrapartum hypoxic event. Low Apgar scores at one and five minutes
neither indicate hypoxia nor predict long-term neurologic outcomes.®

LIMITATIONSOFELETRONIC FETAL
MONITORING

EFM hasitslimitations. An ACOG Practice Bulletinissued in December

2005 reviewed some of these limitations:

e Thefdase positive rate of EFM for predicting adverse outcomes is
high.

e Theuseof EFM isassociated with anincreaseintherate of operative
deliveries (vacuum, forceps, and caesarean section)

e Theuseof EFM doesnot result in areduction of cerebra palsy case
rates This same bulletin sets forth the guidelines for the frequency
of reviewing EFM tracingsand their retention as part of the medical
record.®

THE30-MINUTE INTERVAL GUIDELINE

In 1989, ACOG's Committee on Professional Standardsfirst established
“that hospitals with obstetric services should have the capability to
begin acesarean delivery within 30 minutes of the time that the decision
is made to perform the procedure.”

The Guidelines for Perinatal Care, published jointly by the American
Academy of Pediatricsand ACOG, followsthat sameguideline. Research
indicates alack of evidence for improved maternal and infant outcomes
evenwhenthisguidelineisfollowed. Nevertheless, this30-minuteinterval
has become a medico-legal point when cesarean section is required.
Bloom et al studied materna and infant outcomes and found that a
cesarean delivery with this30 minutesinterval guideline doesnot prevent
al poor infant outcomes and “by no means guarantees infant safety.””
This is consistent with the findings of previous studies that a delay in
cesarean delivery exceeding 30 minutesdid not necessarily compromise
infant outcomes.

HIGH RISK OBSTETRICS: THE FUTURE

There is no other physician practice area that can speak of a more
volatile and unpredictable high risk environment like obstetrics.
Fortunately nowadays the concept and implementation of simulation
training has come to the fore to help us manage difficult and
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emergency situations- “hope for the best but be prepared for the

worst”. Patient safety now hasahigher profilein obstetrics asreflected

in journal articles of recent years. However a need for more research

is felt to promote better management to optimize more favourable

patient outcomes.

Investments in obstetric patient safety maximize their return by

preventing high-severity claims. Some patient safety approaches

that hold promise include:

1.) Obgetrics Rapid Response Teams®

2.) Medicad emergency preparednessstrategies, such astraining, stocking
appropriate supplies, early warning systems, and specialized first
responders’

3.) Teamtraining using crew resource management techniquesborrowed
from the military and the airline industry®

4.) Commercially available clinical informatics systems that promote
patient safety at the patient’s bedside and in real time

5.) Hedth care professionas to determine which format (send staff to
asimulation center, develop in-house simulation program, develop
a consortium of hospitals that run a smulation program, or use a
mobile simulation program) is best for them.

In situ simulation is an effective way to develop new skills, to maintain

infrequently used clinical skillseven among experienced clinical teams,

and to uncover and address latent safety threatsin the clinical setting.™*

High-fidelity smulators have been developed to educate residents in

anaesthesiology. Simulation settings that mimic red life crisis Situations

in obstetric anaesthesia have been created by coupling mannequin with

computer. These modalities of training and teaching are highly effective

because the risk is zero and any mistakes made are on a mannequin.*?

EFFECTIVEANAESTHES AFOR
OBSTETRICPATIENTS

In various centres al throughout the world, spinal and epidural are now
being favoured asthe better mode of anaesthesiafor delivery by caesarean
section. But both are not without their negative aspects- spinal can
cause profound hypotension and epidural needs careful monitoring of
the patient with frequent top ups. The introduction of combined spinal—
epidura anaesthesia (CSEA) offers benefits of both techniques. CSEA
aso offers the prospect of reducing the anaesthetic failure rate of either
technique used alone.®

STEM CELL THERAPY AND CORD

BLOOD BANKING

Stem Cell technology has taken the world by storm. The potentia
benefitsareinnumerable and newer uses are coming on over the horizon.
It has aready shown promise in treating over 75 diseases like the
following:

® Cadiacrepar

® Treatment of type Il Diabetes Méllitus

® Treatment of neurological injury like- brain injury, Alzheimer’s
Disease, Huntington's Disease, Amyotrophic Lateral Sclerosis, to
name afew.

Malignancies

Regenerative medicine- of the joint, tissue or organ

Gene Therapy.

Patient awareness campaigns are underway and baby’scord blood is
need to harvest these stem cells a relatively easy means of cell
procurement.

Stem cell therapy will be a cornucopia of benefits to humanity, virtualy
unlimited in its future potential. That future begins now.
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GYNAECOLOGY

Today, gynaecologica disease directly affects the quality of life of
women in different ways and in varying degrees, highlighting the value
and importance of patient assessed health status measures to evaluate
the subjective severity and treatment efficacy of common
gynaecological conditions.*> Minimally invasive surgery like
laparoscopy and hysteroscopy, interventional radiographic therapy
like embolization therapy, medical treatment and expectant management
are replacing major gynaecological surgery for many common
gynaecological complaints. For example, ectopic pregnancy is being
diagnosed earlier by the use of transvaginal ultrasonography and seria
quantitative measurements of human chorionic gonadotrophin
concentrations. Thus women can be treated either medically as
outpatients with methotrexate injections 18 or by laparoscopic
surgery, reducing stay in hospital and preserving tuba function in many
Casesl&lQ,ZO_

TREATMENT OF MENORRHAGIA

A women's lifetime risk of hysterectomy is around 20%. These days,
antifibrinolytics and cyclical progestins have played a significant role
in reducing the number of hysterectomies done and improving quality
of life. Newer trends point to ablative therapies coming to the fore as
a better treatment option.?+?22324 Several techniques are available,
and despite initia concerns about safety a recent survey of more than
10 000 operations (MISTLETOE; minimally invasive surgical
techniques, laser, endothermal or endoresection) showed that the
techniques are safe evenininexperienced hands.?> Although randomised
trials have shown ablative surgery to be more effective than medica
management,® the technique is invasive, requires general anaesthesia,
is not without complications, and has reduced long term efficacy in
women under 45 years of age.?5?” Recently introduced balloon devices
for ablative treatment may prove to be equally efficacious, smpler, and
even safer to use than ablative surgery, athough further evaluation is
awaited.?®

The Novasure System is the latest generation of devices that treat
theentireinsideof the uterus (endometrial cavity) at once. Theprocedure
does not require any incisions, and does not require hospitalization. A
slender device is inserted through the cervix under local anaesthesia
with sedation, or general anaesthesia. Once it is in place, treatment
time averages 90 seconds. Most women can resume most of their
normal activities in a day or two. A major advantage of Novasure is
that hormonal pre-treatment is not needed, and it can be done at any
time of the cycle.

Recent randomised controlled studies showed that the efficacy of the
levonorgestrel intrauterine system is comparable to that of invasive
endometrial ablation® and that reduction of menstrual lossissignificant
in most cases % Studies have also shown that between 64% and 80%
of women awaiting hysterectomy cancel their surgery after a 6 month
trial of the device®® The many other potential uses for the device
include endometrial protection in hormone replacement therapy, the
reduction of climacteric symptoms, and possibly an alternative to
sterilisation in women with menorrhagia, although these uses are
incompletely evaluated at present. Recent evidence has shown that the
levonorgestrel intrauterine system may aso reduce the risks of pelvic
infection.?%

TREATMENT OF FIBROIDS
Bilateral embolisation of uterine arteries

The latest in the treatment of large symptomatic fibroids is embolisation of
the uterine arteries, but it isbeing donein only some centres asitisill inthe
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evaluation phase. results have so far been promising It has been shown
that embolisation of the uterine arteries with polyvinyl acohol particles
introduced transfemorally by catheter can significantly reduce the size
of large fibroids (60%-65%) and produce significant symptomatic
improvement or complete resolution of symptoms * The technique is
generaly well tolerated and requires only a brief admission to hospital
for anagesia, athough short term side effects such as pyrexia, profuse
discharge, and the passage of small or large fibroids through the vagina
are common. The treatment is new, and the long term safety and
efficacy of fibroid shrinkage are still unknown. Significant morbidity
and even mortality as a consequence of infection have resulted from
embolisation of the uterine arteries, and it must therefore be considered
a new treatment under evaluation until further results are available
from large randomised studies. Although pregnancy has been recorded
after treatment,®*%> embolisation of the uterine arteries is not
recommended for nulliparous women until more data on fertility are
availableHowever, it may beauseful aternativefor difficult or dangerous
surgery, for those who decline blood transfusion, or for those who
refusesurgery.

ROBOTICMYOMECTOMY

This is an upcoming trend in the surgica management of fibroids of the
uterus. An example of one such is the one done with the Da Vinci
Surgical Robot. The surgeon sits at a console and looks through a 3-
dimensional video camera. The hand movements in the surgeon are
duplicated in the patient by therobot. Most importantly, theinstruments
duplicate the wrist movements of the surgeon, alowing the instruments
to change angles to alow precise suturing..

HORMONEREPLACEMENT THERAPY (HRT)

HRT that can be sprayed into the nose could be the answer for women
who have trouble with traditional forms of treatment. The estrogen
nasal spray has been hailed the biggest breakthrough since hormone
replacement therapy patches were invented 20 years ago. Research
shows it is just as effective as other types of HRT but has fewer side
effects. A single squirt into each nostril maintains a constant level of
oestrogen in the bloodstream, which is effective for 24 hours.®

INCONTRACEPTION

ESSURE has been proven to bethe most effective sterilization procedure
commercialy availableto date.¥” Itsmotivating pointisthat noincision
isneeded and it isarelatively comfortable procedure with good resuilts,
compared to the other implants used earlier (ADIANA) which had a
higher failure rate

Minor procedure units for gynaecology, with one stop investigation
and treatment (including ultrasonography and hysteroscopy), and early
pregnancy assessment units, where bleeding in early pregnancy can be
dealt with rapidly and sympathetically, are becoming more
commonplace. The prolonged life expectancy of menopausa women
and their higher expectations for health have encouraged new
developments in hormone replacement therapy. The increased use of
such therapy has aso increased surveillance and thus recognition of
other common problems affecting older women. Delaying childbearing
has resulted in a greater demand for effective fertility treatments and
for surgical procedures that preserve fertility.

CONCLUSION

Medica Scienceisan dynamic cornucopiaof latest and moreinnovative
developments and improvements of current techniques and therapies.
With better patient awareness and an environment of unrelenting
litigation we have found ourselves strenuoudly trying to balance sound
judgement on the part of the physician and well informed consent for
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related trestment plans for the patient. So, the fina word lies in the
fact that ultimately the most effective way to improve healthcare is to
make it more collaborative.
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Treatment Outcomewith Weekly Cisplatin Concurrent with Radiation
Therapy in L ocally Advanced Head and Neck Squamous Cell Carcinoma.

LoneM Magbool?, Tariqg R Malik?, Fir Afrozal, Khan N A, Muhibul Hag?, Patigar oo A R®
Departments of Radiation Oncology, 2Radiological Physics and Bioengineering,
Sher-i-Kashmir Institute of Medical Sciences, 3ENT, SKIMS Medical College, Srinagar, India

(Abstract: This study was undertaken to investigate the feasibility of concurrent monochemotherapy with conventionally fractionated external beam)
radiotherapy and to assess its local response and acute toxicity patterns in patients with advanced locoregional head and neck sguamous cell
carcinoma (NHSCC). Between September 2005 and September 2007, a study involving 45 patients with stage 111 and 1VA (AJCC-6") HNSCC who
met the dligibility criteria was undertaken. All 45 patients (median age 45 years) were given Cisplatin 40 mg/n? weekly before radiotherapy on every
Monday. Patients received radiotherapy (66-70 Grays) to the locoregional sites on Cobalt-60 unit. Results All the 45 patients who received concurrent
chemoradiation were available for analysis. The locoregional response rates were as follows: an overall response rate of 88.8% (40 patients), complete
response rate of 57.7% (26 patients), partial response rate of 31.1% (14 patients) and stable disease in 11% (5 patients). Only 2 (4.4%) patients were
reported dead at the time of evaluation. The survived patients enjoyed good quality of life. Conclusion: Patients responded better with concurrent
chemoradiotherapy with benefit in terms of survival and good organ preservation along with acceptable and manageable occurrence of schedule and
dose related adverse effects.

Keywords: concurrent chemoradiotherapy; inoperable head and neck cancer
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INTRODUCTION

Head and neck cancer comprisesahugeburden of diseaseworldwide. Itisthe
fifth most common malignancy globaly among adults!. It comprises 5% of
al madignancies worldwide?. More than 500,000 new cases are projected
annualy, globally?.

Loco regiondly advanced stage 111 or 1V cancers comprise > 60% of these
tumors for which cure rates have been < 30%, with notably high morbidity
for surgical as well non-surgica treatment and therefore prognosis has
remained poor in this group of petients and this has remained unchanged
over the past 30 years.

The trestment of patients with locally advanced unresectable head and neck
cancer remainsachalengewith poor locoregiona tumor control and limited
surviva when surgery, radiothergpy or both are used. Although radiation and
surgery have been the sandard of care, the addition of chemotherapy has
demonstrated superior locoregiond tumor control while showing promise
to improve patient survival. In patients with advanced inoperable or
unresectable disease, Paccagnellaet d demonstrated improved survival after
treatment with induction chemotherapy and definitive radiotherapy
compared with controls treated with radiation alone. Concurrent
chemoradiation has been investigated to teke advantage of theradiosensitive
capability of many drugs for patients with head and neck cancersto attain
anincreesein thelocoregiond control, which would trandaeinto increased
survival. The mechanism for enhanced cell kill with concurrent
chemoradiation isdueto interference with repair process after sublethd and
potentidly lethd damage caused by drugs and tumor cell synchronization
may aso prevent or decrease the emergence of resistant clonogenes®.
There are many drugs, which have been investigated as radiosenstising
agentssuch asbleomycin, methotrexate, mitomycin, 5-fluorouracil, cisplatin
and paclitaxel. Cigplatin is one of the favored drugs because of its proved
radiosengtising effect and its different toxicity profile. This drug has been
most extensively studied in the management of HNSCC which can be used
done or in combined with variety of other drugs and has shown improved
overdl response rate ranging from 23% to 71% with a cumulative rate of
28%. This study was conducted to assess the role of concurrent cisplatin
with conventional externa beam radiotherapy in patients with locally
advanced inoperable head and neck cancers. The objective of thisstudy was
to evauate the response rate, locoregiona control, diseese free surviva and

overdl surviva in previoudy untrested, inoperable head and neck cancer
patients. The Ingtitute ethical committee reviewed the study design and
dlowed to carry out the study.

METHODS

From September 2005 to September 2007, 45 patients of localy advanced

head and neck cancer attending the department of Radiotherapy, Sher-i-

Kashmir Indtituteof Medica Sciences, Srinagar wereindudedinaprospective

non-randomized trial of concurrent chemoradiotherapy. The inclusion

criteriawere asfollows:

e Histopathologically confirmed sgquamous cell carcinoma of head
and neck.

e Onlylocaly advanced tumors(stage |11 and stage I V-A : Staging by
AJCC) only.

e Patients not exposed to surgery, chemotherapy and radiotherapy

for current disease.

Performance status <2 (ECOG) with any age group.

No associated co-morbidity with contraindication to chemotherapy.

Normal rend and liver function.

Normal Hemogram.

Written informed consent.

Patient characterigtics are shown in tablel. Site and Sze of primary disease

was assessad by ingpection, direct and indirect laryngoscopy, and by other

gopropriate sudiesif required eg. CAT scan. Clinicaly lymph node status

was assessed and TNM staging was done as per UICC criteria. Complete

blood profile, blood urea, serum crestinine was done before each course of

chemotherapy.

Table 1: Epidemiological characteristics of all patients

Charactendic No. of patients Percentage
Age

10-20 1 2.2%
21-30 5 11.1%
31-40 5 11.1%
41-50 8 17.7%
51-60 12 26.6%
61-70 11 24.4%
71-80 2 4.4%
81-90 1 2.2%

Correspondence: Dr. Mohd. Magbool Lone, Professor and Head, Department of Radiation Oncology, Sher-i-Kashmir Institute of Medical

Sciences, Srinagar-190011, J&K, India e-mail : drlonem@gmail.com
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petientsin whom complete response was achieved, recurrence was observed
in 4 (15.3%). Intwo patients failure occurred a the locoregiona areaand in
the other two distant metastasi's was observed. These recurrences were
observed within a mean follow up of 8 months from the time of loca
control. With respect to the Ste, the best response rate was achieved in
hypopharyngeal tumors with a complete response rate of 71.4% followed
by larynx (63.1%). Table 2 showsthe response distribution in each subgroup
of patients.

Table 2: Response rates in each subgroup of patients

Sex
Male 35 77.7%
Female 10 22.2%
Addiction

Smoke 31 68.8%
Smoke + Other 7 15.5%
(Alcohol+Snuff+GanjatTobcacco)

No Addiction 7 155%

Primary Site
Larynx 19 42.2%
Hypopharynx 7 15.5%
Nasopharynx 4 8.8%
Oropharynx 7 15.5%
Ora Cavity 8 17.7%
Stege

I 20 44.4%
IV-A 25 55.5%

Site Patlent No. PR

Larynx 19 6
(31.5%)
Hypophaynx 7 1
(14.2%)
Nasopharynx 4 2
(50%)
Oropharynx 7 1
(14.2%)
Oral Cavity 8 4
(50%)
Total 45 14
(31.1%)

CR

12

(63.1%)  (5.2%)
5

(71.4%)  (14.2%)
2
(50%)
4

(57.1%)  (28.5%)
3
(37.5%)

26
(57.7%)  (11.1%)

(85.7%)

(71.4%)
(12%)

(88.8%)

SD

1
(94.7%)
1

0

(0%)

2

1

5

(87.5%)

40

TREATMENT DESIGN

Treatment schedulewas designed to optimize clinica efficacy and minimize
the occurrence of schedule and dose related adverse eventsin patients. After
proper evauation, al patients received concurrent Cisplatin 40 mg/n? on
the firgt day of every week before radiotherapy, which extended for four
weeks in the initid treatment followed by two more weeks of treatment
with supplementary radiation. Cisplatin was given by intravenous infuson
innorma saineafter proper hydration. Patientsrecelved potassum chloride,
magnesium sulfate and mannitol infusion.

All patients received externd beam radiation therapy on atelecobaté0 unit
(Theratron 780E), five fractions a week for four weeks to the loca site
induding neck nodes to a tota dose of 45 Grays in the initid trestment.
This was followed by supplementary radiation therapy of 25 Grays in ten
fractions with reduced portals taking the total dose of radiation to 70 Grays
excuding spind cord and other structures wherever necessary.

EVALUATIONAND FOLLOW UP

Before each course of concurrent chemothergpy, patients were evauated
and during trestment they were seen weekly by radiation oncologist for
normd tissue reaction and tumor response. Routine investigations were
performed and if required supportive trestment was given. As per RTOG
toxicity criteria, adverse reactions were documented.

Petients were examined a the time of completion of radiothergpy, 6 weeks
after completion of treatment and 3 monthly thereafter by radiation
oncologist and by otorhinolaryngologist.

RESPONSE

If therewas complete disgppearance of all viableand pal pable tumor without
evidence of distant metastasis after completion of concurrent
chemoradiotherapy these were considered as having complete response
(CR) and where there was >50% regression of the longest perpendicular
dimensions of thelesion or nodes, they were grouped under partia response
(PR). Rest were consdered as having stable disease (SD) or progression of
disesse (PD).

RESULTS

Tumor response to trestment was recorded in dl 45 patients. Thisincluded
a complete response in 26 patients (57.7%) and partial response in 14
(31.1%) and in 5 (11.1%) the disease remained stable. Among the 26

At oneyear follow up, only 2 (4.4%) patients were reported deed. Survival
was assessad (Table 3) with respect to the gender, age, Ste of primary tumor,
stage, performance score of the patient, T, N and overdl stage of the tumor
and histopathologica differentiation.No significant impact of T, N stage
was observed asfar as surviva of the patients is concerned.

Table 3: Survival relative to patient characteristics

Patient Characteristic Medlan survival Result
in months {(Kaplan Meir)
Gender Male 13
Female 14
Performance Score o 17
1 14
2 11
Age <as 15
>45 12
Site Larynx 13
Hypopharynx 11
Nasopharynx 14
Oropharynx 14
Oral Cavity 8
T Stage 1 17
2 11
3 15
a 12
N Stage o 14
1 10
2 14
3 14
Overall Stage ] 13
v 14
HPE Differentiation WD 11
MD 15
PD 14
uD 17

ACUTETOXICITY

Patientswere assessed as per the Radiation Therapy Oncology Group (RTOG)
toxicity criteria. Overal, the treatment was well tolerated by mgjority of
patients. Vomiting occurred in 30% of patients, 14 (31%) patients were
reported to have some some degree of hematological toxicity and out of
these 13 (93%) patients developed mild grade 1 or 2 leucopenia; out of al 45
patients only 1 (2.2%) developed severe toxicity, in the form of grade 3
thrombocytopenia. With a dose of 40 mg/m?, no significant rend toxicity
was observed in our study. Mucositis was observed in 42 (93%) patients in
total. Chronic grade 1 and 2 xerostomia was observed in 28 (62%) of
patients. Only 2 (4.4%) patients were reported dead in our study.
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DISCUSSION

Indeveloping countrieslikelndia, morethan 60% of head and neck squamous
cdll cancers present with advanced disease and carry apoor prognosiswhich
has remained unchanged over the past 30 years. When presenting diseaseis
ather inoperableor patientsrefuse surgical management, roleof radiothergpy
is limited and remain a chalenging problem for the radiation oncologist.
With primary radiotherapy given in maximum tolerable doses, locoregiona
recurrence remains the major pattern of treatment failure. Whether
improvement inlocoregiond control will ultimately betrandated toincresse
surviva or not, is amatter of considerable debate®.

In patientswho havelocally advanced and inoperable cancer of the head and
neck, the achievement of initid loca control (complete response) of the
dissase with initid definitive trestment with radiotherapy with or without
chemotherapy, is an important prognostic factor for overal survival.
Complete response was found to be 69% in patients who had recelved
cigplatin 200 mg/my three weekly concurrently with definitive radiotherapy
and the authors of the study concluded that the combination of cisplatin and
radiotherapy is an effective and safe trestment in patients with advanced
head and neck cancer®.

Laboratory data points towards increesed radiation senstivity, particularly
under hypoxic conditionswhen cisplatinisused’”. Cisplatin hasbeen found to
be inhibitive to the repair of subletha damage.

In our study, where 44.4% of the patients had stage |11 and 55.5% had stage
1V locally advanced cancer, the clinical response was very encouraging.
Complete response was achieved in 57.7% of patients with an overal
response rate of 88.8% when al the subsites of the head and neck cancer
patients were combined. Highest combined response rate was seen in
hypopharyngeal cancers where 71.4% achieved such response, lowest
response rate was seen in ora cavity group where only 37.5% achieved
complete response but overdl response rate was 87.5%. Of the 4 patients of
nasopharynged cancer 2 had complete response and the remaining 2 had
partia response (overdl response 100%). These two patients were trested
with 6 cycles of combination chemotherapy of cisplatin plus 5-fluorouracil
to take the complete response to 75%. Among the patients with larynged
carcinoma, overd| regponserate was high (94.7%), whereas 63.1% achieved
complete response. The patients with partial response were offered surgery
but only one patient could be salvaged with such trestment.

Though the use of concurrent chemoradiation in head and neck cancer
improvestheloca control of the tumor but at the cost of markedly increased
toxicity due to combined radiothergpy and chemotherapy. Taylor et al® used
cisplatin 60 mg/m? and 5-fluorouracil 800 mg/n? in 14-day cycles with
conventiond radiothergpy. They demonsgtrated an improved freedom from
recurrencein patientstreated with chemoradiotherapy compared toinduction

161

chemotherapy. There was, however, an increase in mucositis requiring
supportive care in the concurrent group.

A recently completed intergroup study randomized patientswith unresectable
sguamouscd| cancersof thehead and neck toradictherapy done, radiotherapy
plusbolus cisplatin, or split course radiothergpy with first and third cycles of
cisplatin and 5-fluorouracil. The 2 and 3 year actuarid survivd rates were
23% for radiotherapy done, 35% for radiothergpy plus ciplatin (P=0.016),
and 27% for split courseradiation pluscisplatin and 5-fluorouracil (P=0.13)°.
At the time of evauation of our study, 43 out of 45 (95%) patients were
divewithamedian survivd of 14 months. T and N stagedid not sgnificantly
dfect the surviva but it is presumed that gppropriate survival andysis is
undeserved owing to the early evaluation of results. However, the two
patients who died had higher T and N stage.

The use of cigplatin weekly as an outpatient trestment is an extremely
atractive schedule from the standpoint of delivery, tolerance, compliance
and cogt-effectiveness. The radiosengtive effects of cispletin are evident
from both the increase in toxicity as well as complete responses. Mucositis
was the predominant toxicity occurring in mgority of patients and requiring
interruptions in radiotherapy and chemotherapy dose modifications.
Concurrent chemoradiothergpy hasbeen proved effectiveinthe management
of HNSCC because survived patients offered a good qudity of life without
any sgnificant financid or cosmetic deficit.

CONCLUSION

Trestment of patients with advanced inoperable head and neck cancerswith
concurrent weekly cisplatin and conventiona external beam radiothergpy
isfeasible. Mucositiswasthe most predominant and commonly seentoxicity.
While survival data are too early to evauate, the overal response rate and
the high frequency of complete response rates are encouraging.
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Professional Nursing: Trendsand Adjustments

RehanaAkhter
Department of Nursing Administration,
Sher-i-Kashmir Institute of Medical Sciences, Srinagar, J&K, India

Abstract: The second half of the twentieth century has witnessed phenomenal changes in the health care systems of almost all the countries. The three
broad movements, each having a pre-eminent concern and currently seeking to change the world of medicine, are the proponents of evidence-based
medicine are mainly concerned with ensuring that strategies of proven clinical effectiveness are adopted, the health economists are mainly concerned
with establishing that cost-effectiveness and not clinical effectiveness is the criterion used in determining option selection; and a variety of patient
support and public interest groups are mainly concerned with ensuring that patient and public preferences drive clinical and policy decisions. Rapid
change in the nursing and health care delivery environment has created an irresolvable dilemma for the nursing services. These changes include a
major reconfiguration of the health care delivery system, unprecedented technological advances, and enormous changes in the expectations of the
health care consumer. Enormous advances in the use of technology have been incorporated into the delivery of health care services. With acceptance
of the World Wide Web, many health care organizations implemented mechanisms for using this technology to enhance access to health care services
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‘and to provide more efficient care to those whose access to the traditional system is limited by distance and other factors.

J

INTRODUCTION

Nursing is a caring profession. Caring encompasses empathy for and
connection with people. Teaching and role-modeling caring is a nursing
curriculum challenge. Caring is best demonstrated by a nurse's ability to
embody the five core vaues of professond nursing. Core nursing vaues
essential to baccalaureate education include human dignity, integrity,
autonomy, altruism, and socia justice. The caring professional nurse
integrates these vaues in clinica practice. Strategies for integrating and
teaching core values are outlined and outcomes of vaue-based nursing
education are described. Carefully integrated vaues education ensures that
the legacy of caring behavior embodied by nurses is strengthened for the
future nursing workforce.

Nursing haslong been described asan art and ascience. Nursesrepresent the
mgjor personnel expensein any hospital and arethemost directly responsible
for using supplies for patients. The nurse assumes the major role in
determining and implementing acceptable standards of clinica nursing
practice, management, research and education. The nurse, in providing
care, ensures that use of technology and scientific advances are compatible
with the sfety, dignity and rights of people.

Theidentified key issues are education, scope of practice, specidty practice,
rembursement, titling, prescriptive authority, lega status, regulation, and
credentialing issues. And, indeed these issues are ill importance to the
practice of advanced practice nurses. Even though mogt of the hard work
was done to promote the path to independency and uniformity for advanced
practicenursing, but severd issuesremain to be solved especidly inthe arees
of credentiding and regulation. Many nursing organization is working
aggressively to put anew regulatory mode in place to promote a system of
mutual regulatory recognition. The field in advanced practice nursing is
evolving and changing rapidly, especidly in the aress of advanced practice
nursing specidties. As a result of this complex change, policymakers and
regulaors face many challenges and obstacles to ensure development of
broad-based practice sandards. At the sametimethis chdlenge a so presents
many new opportunitiesfor advancing practice nursing; thusAPNs continue
to prove themsdlves as safe and cogt-€ffective providers to the members of
society and to move forward to a better professond future.

At present, consumers are more informed about hedlth care services, given
the ease of access to information using the eectronic media. Therefore,
consumers expect the most current trestment regardless of expense or
geographic location of the sarvice. The hedth care sector is feding the
impact of risng consumer demand for sarvices. Thisis a result of, among
other factors, an ageing population, and it is struggling to provide servicesin
an environment that was not designed to meet the current demands and the

many changes that have occurred within the industry.

There has been unrelenting change within the hedth care system over the
past decadeasaresult of theincreased use of biomedica technology, advances
insciencethat arereflected inthemedical management of patients, continuing
development of information technol ogy, and ongoing economic rationdism.
Thereisalack of co-ordinated, streamlined gpproachesand limited consensus
on gpproaches to managing the hedth care environment and patient care
practices. There have been blocks to achieving efficiency and a level of
efficacy that has resulted from fragmentation of services, which isreflected
in a non-streamlined approach to patient care. The resulting lack of a
continuum of care for patients, from point of entry into the hedth care
system to discharge, does not facilitate the provision of optimum patient
care or gppropriate use of the services. Current information systems are
inadequate, there is duplication of costs as a result of the uncoordinated
approach to patient care provided by hedth service personnel, and the
demand for hospitd beds is at a premium when often they are being used
inappropriately.

Given that change has occurred haphazardly over a period of time, the
changes have been ill defined, largely poorly managed and not evaluated for
their effect on either the service or on patient outcomes. Theimplementation
of changes that are advocated within the hedlth care sysems worldwide has
generdly not been coordinated, formally acknowledged or managed, but
rather has often been alowed to unfold with little or no support for the
hedth care workers. And yet, Hedlth Departments expect that the changes
in the sector be driven and managed by dinicians. To enable the hedth care
workforce to meet the demand for its services, changes to the roles and
functionsof hedlth care personnd need to beexamined and amore coordinated
gpproach to patient care developed for effective and efficient utilisation of
the hedlth care system. Because nurses are the largest group of dinicians
within the system and provide a service across the 24 hoursin aday, it is
reasonable to expect that those nurses will be insrumenta in facilitating
changes within the hedth care environment.

If nurses are to be instrumental in bringing about the changes that are
necessary to align hedlth care serviceswith patient care, thereisaaso aneed
to addressthe current significant attrition ratefrom nursing. The devel opment
of new models of care might beinvaluablein assisting with thischalenge as
health care organisationa forces determine the conditions under which
nurses work. Studies have identified organisationa culture and a lack of
autonomy in decision making and change as contributing stressorsfor nurses.
Advances in technology have aso been cited as impacting on the nurse's
role.

Consderation therefore needs to be given to whether or not the roles and
functions of nursesin arange of contexts of practice have changed or need
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to change. Perhapsgrester emphasisneedsto be placed on different functions
in particular Situations, because of changing patient care needs and the
reduced timeframe in which care is expected to be provided. The feasibility
and practicdity of delivering total patient care has to be questioned in a
range of contexts of practice. Nurses have to be very clear about whether or
not their practice is consumer oriented. Any desired change in the culture
within the sector and the experiences of nurses will not occur overnight.
However, this is an opportunity for nurses to demongtrate their skills in
meaking a difference to outcomes for ther clients. In away, it isachanceto
invest in our profession.

It isimperative that nurses are involved in the development of new models
of care and the broad change processes. By maximising the contribution that
nurses make, we can reduce the potentia for further stressin the workplace.
However, thiswill requireanew level of ingght and forward planning for the
development of gpproaches to practices that meet the needs of patients
within a complex and changing hedlth care environment and society at
large, rather than waiting for change to be imposed upon us.

To achieve sustainable change in today’s complex hedth care environment,
itisessential to have nurseswith well-devel oped leedership qudities, asound
grounding in nursing practices, and clear identification and understanding of
the contemporary environment. To determine the gppropriateness of various
configurations of rolesand functionswithin arange of models of care, nurses
themsdlves need to assume responsibility for proposing strategies for change
that are redigtic and effective a the codface.

RESTRUCTURING OF THEHEALTH CARE
DELIVERY SYSTEM

Rapid change in the nursing and hedth care delivery environment has
created an irresolvable dilemma for the nursing services. These changes
include a major reconfiguration of the health care delivery system,
unprecedented technological advances, and enormous changes in the
expectations of the hedlth care consumer. Enormous advances in the use of
technology have been incorporated into the delivery of hedth care services.
With acceptance of the World Wide Web, many hedth care organizations
implemented mechanisms for using this technology to enhance access to
hedlth care services and to provide more efficient care to those whose access
to the traditiond system is limited by distance and other factors. Although
telemedicine has become an accepted term for provison of medica care
acrossdistance using dectronic means, telenursing hasbeen varioudy defined
by anumber of different groups. The Telenursing refers to “the practice of
nursing over distance using telecommunications technology”. Historicaly,
telemedicine discussions have centered on consulltation or other Stuationsin
whichalicensed physcianisindirect contact with another licensed physician,
each maintaining a license in the state of practice. However, with the
explosive increase in éectronic nursing practice, the most typical pattern is
that the nurse is direct contact with a patient.

Some might ask whether using eectronic technology to provide care indeed
condtitutes the practice of nursing. In fact, there are those who suggest thet,
since electronic care does not include hands on care and that typicaly
telephone triage nurses use physician goproved protocols for reference, this
practiceisnot in fact nursing practice. Nurse Practice Actsin al statesdefine
nursing more broadly than “hands-on care,” therefore, a consensus has been
reached by boards of nursing that a nurse utilizing the knowledge, skill,
assessment, judgment and decision making inherent in nursing education and
licensureisindeed practicing nursing.

CHANGESIN THE EXPECTATIONSOF
CONSUMER

An important factor in the evolution of 21st century hedlth care is the
demand by consumers to be involved in decisions about their care. With
acceptance of the World Wide Web, people have unprecedented access to
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information about the diagnosis and treatment of illness, often without
appropriate safeguards to determine the accuracy or efficacy of the
information or mechanisms to determine whether the information is
gopropriate for their particular need. Popular media and literature have
flooded consumers with “disease of the month” stories and encouraged
grester consumer involvement in hedth care decisions. The result of this
paradigm shiftisthat consumersnow expect to beaparticipant in determining
gopropriate trestment. The implications of this consumerism are profound:
e  Consumers will demand care when and where they want it.
e Consumerswill demand to beincluded in decisions about their own
hedth care
e Consumersareincreasingly comfortable using technology to access
hedlth care information
e Society will expect increased emphasis on health and healthy
behavior.
Any oneof thesefactorsindividualy might havedlowed hedth careddlivery,
aswell asnursing regulation, to nurture theilluson of “maintaining business
as usual.” However, as these factors merge into a radically reformed
expectation of heelth care providers, the question of whether current licensure
(defined asthe granting of legal authority to engegein certain practices) and
nursing regulation (defined as the system of laws and rules that govern
nursing practice) will be able to ensure public protection within aradicaly
different gtructure arises.
States do not have the dhility to grant a nurse authority to practice in other
dtates. Thus, a dilemma has been cregted by the collison of the hitorica
state-based licensure system and the recent transformation of the heath
care ddivery system that is not confined to state boundaries. With the rapid
escaation in dectronic practice, especidly across state lines, other questions
have generated intense dial ogue among hedlth care providersaswell aslega
experts.
Oneissue, asyet undecided by caselaw, iswhether careoccurset thelocation
of the patient, at the location of the hedlth care provider or both. Some
speculatethat sncemedica or nursing measuresaregenerated by theprovider,
care mugt therefore occur a the location of the provider.

THEICN CODE OF ETHICSFOR NURSES

Nurses have four fundamenta responsibilities: to promote hedlth, to prevent
illness, to restore hedth and to dleviate suffering. The need for nursing is
universd. Inherent in nursing is respect for human rights, including cultural
rights, the right to life and choice, to dignity and to be trested with respect.
Nursing careisrespectful of and unrestricted by consideration of age, colour,
creed, culture, disability or illness, gender, sexud orientation, nationdlity,
palitics, race or socid status. Nurses render health servicesto theindividud,
the family and the community and co-ordinate their services with those of
related groups.

The ICN Code of Ethics for Nurses has four principa elements that outline
the standards of ethica conduct.

Thenursg'sprimary professiona responsibility isto peoplereguiring nursing
care. In providing care, the nurse promotes an environment in which the
human rights, values, customs and spiritud beliefs of the individud, family
and community are repected. The nurse ensuresthat theindividua receives
sufficientinformation onwhichto baseconsent for careand related trestment.
The nurse holds in confidence persond information and uses judgement in
sharing this information. The nurse shares with society the responsibility
for initiating and supporting action to meet the hedth and socia needs of
the public, in particular those of vulnerable populations. The nurse aso
shares responsibility to sustain and protect the natura environment from
depletion, pollution, degradation and destruction.

NURSESAND PRACTICE

The nurse carries persona responsibility and accountability for nursing
practice, and for maintaining competence by continua learning. The nurse
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maintains a standard of persond hedlth such thet the ability to provide care
is not compromised. The nurse uses judgement regarding individual
competence when accepting and delegating responsibility. The nurse a dl
times maintains standards of persona conduct which reflect well on the
profession and enhance public confidence. The nursg, in providing care,
ensures that use of technology and scientific advances are compatible with
the safety, dignity and rights of people.
Thenurseassumesthemgor rolein determining and implementing acoeptable
standards of clinical nursing practice, management, research and
education.The nurse is active in developing a core of research-based
professional knowledge. The nurse, acting through the professional
organisation, participates in cregting and maintaining safe, equitable socia
and economic working conditionsin nursaing.

The nurse sustains a co-operdive relationship with co-workers in nursng
and other fields. The nurse takes gppropriate action to safeguard individuas,
families and communities when their health is endangered by a coworker or
any other person.

Provide care that respects human rights and is sensitive to the vaues,
customs and beliefs of dl people. Provide continuing education in ethica
issues. Provide sufficient information to permit informed consent and the
right to choose or refuse treatment. Use recording and information
management systems that ensure confidentiality. Develop and monitor
environmenta safety in the workplace.

NURSING INFORMATICS
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medical informatics,

health informatics,

dental informatics, and

nursing informatics

Medical informatics refers to information technologies that concern patient
care and the medical decison-making process. Hedlth informetics refers to
educationd technology for hedth care

clients or the genera public. Nursing informatics refers to electronic
information combined with nursing and any aspect of clinica practice,
adminigtration, research, or education. Nursing informatics is a developing
Ueld of study that is highly interdisciplinary. It is strongly connected to
education, business, and computer science.
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ComparativeAnalysisof VariousDiagnostic Techniquesfor Tubercular
Lymphadenitis: A Pilot Study from a Resour ce Poor Country

DimpleKasana!, Jitender Verma?, Indrani Dhavan?, H.K. Prasad®
Department of *Microbiology & 2Histopathology, VMMC & Safdarjung Hospital,
Department of *Bio-technology, All India Institute of Medical Sciences, New Delhi, India

(Abstract: Background: Tuberculosis lymphadenitis (LNTB) is the most common presentation of extra pulmonary tuberculosis. The main causative)

agents reported were predominantly Mycobacterium tuberculosis (M.tb) , closely related Mycobacterium bovis (M.bovis) and non-tuberculous
mycobacteria (NTM). Over the past decade, a set of tedious cytological and microbiological diagnostic tests i.e. .fine needle aspiration cytology
(FNAC), microscopic smear examination & culture were used. Although FNAC & smear examination were rapid, but none of these techniques were
able to differentiate between M.tb and other members of Mycobacterium spp.,which is highly essential for planning anti-microbial therapy programme.
Methodology In the present study, smear, FNAC, culture and hupB gene (Rv2986¢) based PCR, were applied and each method was analyzed in terms
of sengttivity, specificity, along with reliability and cost effectiveness. Results Considering culture as a gold standard, all other diagnostic methods were
compared. Direct PCR, showed the sensitivity & specificity of 47% & 75% whereas when performed on culture isolates, the sengitivity rose to 76%. The
sengitivity & specificity of FNAC were 60% & 49% respectively whereas of direct smear examination was 50% and 70% respectively. Conclusion: we
conclude that smear and FNAC are rapid, cost effective, easly available, but has lower specificity and may not be able to differentiate tubercular
lymphadenitis from non tubercular lymphadenitis. PCR(hupB gene based) being a singular target for M.tb showed reliability and potential to rapidly
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detect & identify causative agent of LNTB, can help clinician to initiate correct and timely treatment.
\Keywords Tuberculosis lymphadenitis, culture, hupB gene, fine needle aspiration cytology (FNAC)

J

INTRODUCTION

Tuberculouslymphadenitis (LNTB) being one of themost frequent cause of
lymphadenopathy?*, accounted for about a haf of 2,19,945 of totd extra
pulmonary TB cases reported in the year 2008 in Indig2. An Indian pediatric
study showed prevaence of peripheral lymphadenopathy as 27.2/1000
children and that of LNTB as 4.43/1000°. Although Mycobacterium
tuberculosiscomplex (MTC) organisms i.e Mycobacterium tuberculosis
(M.tb), Mycobacterium bovis (M.bovis), Mycobacterium africanum and
Mycobacteriummicroti werethemain causeof mycobacteria lymphadenitis
cases , nontuberculous mycobacterid (NTM) lymphadenitis (NTM-LN)
with high frequency in human immunodeficiency virus type 1 (HIV-1)-
infectedindividuals*reported to bean emerging causative agent. Cervicofacia
lymphadenitis, the most frequent head and neck manifestation of NTM
infection, often presents as chronic, unilateral lymphadenopathy with
characteristic violaceous overlying skin changes. Lymphadenitis dueto
infection with the MTC is more chronicin nature, while NTM-LN often
hasamore rapid course® and ther treatment follow-up were dso different as
tuberculousadenitisisbest trested asasystemic dissasewith anti-tuberculos's
medication wheressNTM infections can be addressed aslocd infectionsand
are amenable to surgica therapy. Therefore, speciesidentificationis aso of
paramount importance.

Over the past decade, The efficacy of fine needle aspiration cytology
(FNAC) and direct microscopica screening of stained dides for AFB were
validated as adiagnogtic tool for LNTB because of their smplicity, rapidity,
and performance friendly nature, but have their own limitations®”’.
Mycobacterid culture technique athough being more sengtive & specific,
requires 6-8 weeks before a postive visud result is obtained®. The main
shortcoming of these parameters was that none of these were able to
perform speciation of the genus mycobacteria thus causing misery to the
clinician to initiate therapy.

After consdering these limitations of existing diagnogtic tools, molecular
techniques like polymerase chain reaction (PCR) based on the amplification
of target sequences were introduced to rapidly detect and identify
mycobacterid agent in clinica samples at the genus, complex, and species
levels’. Various targets like 156110 insertion element™®, hupB™3, katG*,

pncA® genes and even periphera blood mononuclear cells'® etc were used to
differentiate M. tb from other members of mycobacterium group. The
various diagnostic tools are available to diagnose LNTB, buit it has only
added to dready existing confusion regarding diagnosis. In this study, we
havetried to compare dready available diagnostic toolsand suggest interms
of sensitivity, specificity, reliability and cost effectivenessand tried to suggest
the better method to help clinician initiate timely and correct therapy to
tubercular lymphadenitis patients. We have used hupB gene (Rv2986¢)
encodinga histone-like protein of M. tb, based PCR on clinicd aspirates to
identify the causative agent in LNTB as a target for detection and
identification of M. th and closdly related M. bovis from other members of
the MTC and NTM. Sequence analysisof M. th and M.bovis has shown that
M.bovis lacks the 12.7 kb fragment containing the mece3 operon’, whereas
al M. th isolates examined showed the presence of the 12.7 kb fragment,
whiledl theM.bovisstrainslacked thisfragment. Weexploited thedifferences
in the organization of the mce3 operon in the two species.

METHODS

A collaborated pilot study was undertaken at Department of Histopathology
and Microbiology, a Vardnman Mahavir Medicd College & Safdarjung
Hospitd (VMMC & SH), New Delhi, and Department of Biotechnology,
at All Indialngtitute of Medica Sciences (AlIIMS), New Delhi, Indiaduring
Jan.2009 to August 2009. The study was divided in two parts. First phase
involved patient registration, sample (aspirates) coll ection, smear preparation
and staining and culture by both solid Lowenstein Jensen (L J) & Liquid
broth based BacT/ALERT 3D automation and was performed at Safdarjung
Hospital. The second phaseinvolved DNA extraction & PCR from clinica
aspirates and was performed in AlIMS.

In this study, 89 clinica suspected patients (52 mae and 37 femae) of
tubercular lymphadenitis were included, after teking ethica clearance and
informed written consent from patients or from parents (in caseof children).
There were 23 (25.8%) cases of children <15 yrs. The duration of lymph
adenopathy varied from 10 days to 20 months.

Fine needle aspirations (gpprox. volume 0.5-2 ml) from al enrolled patients
were performed in the Department of Histopathology under sterile aseptic
conditions on the suspected lymph nodes. Two smears were prepared and
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stained by Giemsastain and acid fast staining by Ziehl Nedlsen (Z N) method
as per the gpproved guiddines'® and the findings were recorded.

0.1-0.2 ml aspirate was inoculated on Lowengein-Jensen (L.J) dant & 0.2-
0.5 ml (depending upon tota volume of sample aspirated) was put into
BacT/ALERT enriched bottles for cultivation of bacilli .The growth on LJ
dant was checked everyday in first week to look for rapid growers becteria
and thereafter on weekly basis till sixth week. The growth was finaly
confirmed by ZN dain for the presence of AFB. In the same way, when
BacT/ALERT system flashes positive sgnd, the bottle was taken out and
smear was made to confirm TB becilli.

DNA Extraction and PCR: DNA extraction and PCR were performed as
per in-house protocol developed in the Department of biotechnology,
AIIMS, New Dehit.

Three primers were used: Forward primer CMB-F common to M. th. and
M.bovis, and 2 reverse primers N-tb & BMB-R specific for M. th. and
M.bovis respectively. The assay mixture (25U reaction) contained: forward
primer FP (0.625uM), the reverse primers N-tb & BMB-R (0.325uM eech),
1x PCR buffer (100mM TrigHCI, pH 8.8, 500mM KClI, 0.8% nonidet-
P40), 25mM MgCl,, 0.3mM dNTPs and 1.25U Tag DNA polymerase.
The thermd cyde parameters were 95°C for 10 min and 40 cycle of each,
of 45 sec at 95°C, 45 sec at 58°C and 45 sec 72°C and final extendgon at 72°C
for 10 min. The Forward primer i.e CMB-F used was common to both M. th
& M.bovis whereasreverse primers, N-tb hasbeen derived fromthe 12.7 kb
fragment and BMB-R from the region adjacent to the 12.7 kb fragment
(Fig.1). N-tb primer was specific for M. th ; while the sequence of the BMB-
R reverse primer was present in both M. tb and M.bovis. However
amplification occurs in case of M.bovis with the CMB-F & BMB-R
exclusvely and not in case of M. th, as the 12.7 kb insert prevents Teq
polymerase mediated amplification.

1
n
n

a7 13-14 35-51 531-68 whove 8l
Table 1: Age & gender of patients studied
The standardized assay was used for detection of M. th. aswell asM.bovisin
clinicad samples. The amplified product obtained in CM-PCR assay is 162 &
127bp for M. th. & M.bovis respectively (Teble-2).

sMala mFamal

M.th N-tb

Table-2: Primers used

RESULTS

The aspirated lymph nodesincluded cervica (67%), supraclavicular (11 %),
submandibular (6 %), auricular (11%), submentd (5%) of the total cases.

Thefind diagnos swasmedeif FNAC showed epithelid cdll granulomawith
necrosis and/or smear positivity for AFB and/or growth on LJ or bactec,
were seen’. Based on this, 54 cases were termed as positive. Congdering
cultureasagold standard, thisassay when gpplied directly ondclinica aspirates,
showed thesenstivity & specificity of 47% & 75% whereaswhen performed
on cultureisolates, the sengitivity risesto 76%. The sengitivity & specificity
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of FNACwere60%& 49% respectively Theoveral acid-fast bacilli positivity
in fine needle aspiration smears was 38.4% of thetotal casesand in 50% of
al culture-positive aspirates whereas of direct smear examination was 50%
and 70% respectively (Table 3). LN-PCR was positivein 47% of the
agpirates from patients. while PCR on culture isolates, showed sengtivity
Table 3: Comparison of sensitivity, specificity of PCR & other
testswith culture

Test Sensitivity SpeciTicity
PCR(Clinicd samples) 47% 75%
PCR(Culture isolates) 76% NA*
FNAC 60% 4%

Smer 50% 70%

* Can't calculate as it is performed only on positive culture isolates

to 76%.

DISCUSSION

Inendemic aresslikeIndia, thedetection of LNTB with traditional diagnostic
toolsisadwaysamagor chalenge. Inthe past decade, variousstudiesdescribing
lymph node PCRs from fine needle aspirates or biopsy specimens have
congstently shown improved sensitivity (61-78%) when compared with
conventional microbiologic methods!%12131921 The PCR assay described
in the study is based on thehupB gene of M. bovisand M. th. The specificity
of the hupB-based PCR assay to detect and identify M. bovisand M. th has
been established and thesensitivity were reported to detect aslow as 10 - 20
picogram DNA of the tubercle becilli®%3,

In the present study, the LN-PCR was positivein 47% of the aspirates from
petients. Thislower sengtivity may be attributed ether to the smdl volume
of agpirate remaining after distributing the ssmplefor the microbiologica
and cytologica assays or due to presence of PCR inhibitors™. To confirm
the cause, we again performed PCR on culture isolates, the PCR sensitivity
thenjumpsto 76%. Thiswasexpected asinadeguate sampling predominantly
influences the assay. We performed PCR from the Ieftover aspirate after
performing conventiond parameters and identified M.th in the vast mgority
of positive caseswhereas M.boviswas not found. There were three pediatric
casss in which only culture & PCR came positive whereas both FNAC &
smear micrascopicwerenegative. Theseresultsindicatethet culture-enhanced
PCRis a highly senstive and specific method for the detectionof M. th in
extrapulmonary specimens especidly in children and would diminish the
chance of open biopsy.

The only limitation found was unlike culture, the PCR technique doesnot
distinguish between live and dead mycobacteria, a featurethat is of the
utmost importance when screening for viable mycobacteriain samples such
asdairy productsfollowing pasteurization or pre-exposure of broad spectrum
antibiotics such asamoxicillin-clavulanic acid & fluoroquinolonesknownto
inhibit M.th?.

Revised National Tuberculosis Control Programme (RNTCP) mainly
recommendscytology & ZN smear microscopy for thediagnosisof LNTB?.
INFNAC, diagnosisis based on the presence of granulomeas, centrd necrosis
and if possible, demondtration of acid-fast becilli by staining. Cytology hes
a sengitivity of goproximately 32-59%°%. In our study, it was 60%. But
when compared with culture, FNAC showed | ow specificity (49%). However,
absence of specific cytologic findings of granulomatous lymphadenitis or
negative acid-fast bacilli (AFB) smears requires additional open biopsy or
repeated FNAC, thus this method has limitations in clinica Situations.
Another shortcoming of FNAC lies in the difficulty of differentiating
tuberculosis from other granulomatous diseases or nontuberculous
mycobecteria. Lymphadenitis caused by nontuberculous mycobacteria
spediesusudly resstant toanti-tubercular drugsand they would bemisdiagnosed
as multi-drug resistant tuberculosis (MDR-TB)®. However, this technique
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providesan easy way for collecting materia sfor bacteriological examination.
The concentration of organisms in the clinical specimen has a direct
relationship with the sengitivity of the ZN stain and a concentration of >10*
organisms/ml would normally guarantee a positive smear. The overal acid-
fast bacilli pogitivity in fine needle aspiration smears can vary from 37.4%
to 59.4%°"%, In the present study, it was 38.4% of the tota cases and in
50% of al culture-positive aspirates. The low sensitivity was probably due
to the low concentration of mycobacteria in the aspirate.

Culture reports from different studies® detect fineneedle aspirates between
39 to 80% posdtivein the clinicaly suspected TB-L cases. Our observation
dso falsin between the reported range (43.1%). However, low senstivity
and extensvetimerequirements of culture sudieslimit itsusua gpplication.
Traditiondly, culture followed by apand of biochemical testshas been used
for speciation of mycobacteriabut hasinherent shortcomings’. In the present
study, the time consumed for primary isolation on L Jmediaranges from 4
to 6 weeksand 2-3 weeks by liquid broth based automated BacT/ALERT
system. Although BacT Alert 3D system recovers mycobacteria rapidly
even thisis too long as it is necessary to commence trestment as soon as
possible.

These results confirm that PCR from the remainder of fine-needle aspirate
could be a good initid diagnogtic tool. Given the avallahility of a therma
cydler, therest of the procedure has acost similar to other routine assaysfor
LNTB diagnoss. Therefore, this PCR assay could be of immense utility in
redefining research priorities and public hedth strategiesfor control and
prevention of both human and bovinetuberculosisand it can reduce the need
for more invasive diagnostic gpproaches.
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Maternal Obesity and Pregnancy Outcome: A Prospective Analysis
Debasmita Mandal, Saroj Mandal, Abhijit Rakshit, et al; Department of Obst and Gynae, IPGME and R, Department of Cardiology, IPGME and R, 244
AJC Bose Road, Kaolkata-700 020 JAPI: August 2011:\ol.xx: Pg. 486-488
Objective: To andlyze whether the obese women have an increased risk of pregnancy complications and adverse fetd outcome.
Methods The longitudina prospective study was carried out in the Obst and Gynae department, IPGMEandR, Kolkata. The study enrolled 422 pre-pregnant
obese women with pregnancy as study populaion and equa number of non obese pregnant mothers as controls. Body massindex (BMI) wase’ 30.0kg/m2 and
20-22 kg/m?2 in obese and control group respectively. Results: In comparison to average weight pregnant women, obese pregnant women were at increased risk
of gestationa diabetes mellitus(19.43 vs 3.79%; p<0.001), pregnancy induced hypertension (12.32 vs 2.36%; p<0.001), pre-eclampsia (8.76 vs 3.31%;
p<0.001), preterm labor in less than 34 week gestation (7.58 vs 3.55%; p<0.001), cesarean section (36.72 vs 17.53%; p<0.001), instrumental deliveries (12.32
Vs 5.21%;p<0.001) and postpartum infection morbidities (9.95 vs 3.79%; p<0.001). These women were more prone to develop overt digbetes (2.36% vs 0) and
chronic hypertension (5.21 vs.47%) in future aswell. Neonates of obese women were mostly large for gestational age, macrosomic and they had high incidences
of hirth injuries, shoulder dystocia, premature deliveries, late fetal desths and congenital maformations particularly spina bifida, cleft lip, cleft paate and heart
defect. Conclusion: As obesity is consdered to be amodifiable risk factor, preconception counseling and creating awareness regarding heglth risks associated with
over weight and obesity should be encouraged.
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Recent Advancesin M anagement of DiabetesMéellitus

Mohammad Ashraf Ganie, Suman K otwal
Department of Endocrinology,
Sher-i-Kashmir Institute Medical Sciences, Srinagar, J&K, India

Abstract: Diabetes mellitus is characterized by chronic hyperglycemia with disturbances of carbohydrate, fat, and protein metabolism resulting from
defects in insulin secretion, insulin action, or both. The prevalence of diabetes is rapidly rising all over the globe at an alarming rate. There is an
increase in the prevalence of type ldiabetes also, but main cause of diabetic epidemic is type2 diabetes mellitus, which accounts for more than 90
percent of all diabetes cases. Future drug therapy of TIDM will depend on the success of ongoing and planned intervention trials. Immunomodulation
alone, or possibly combined with immunosuppressive therapy, seems to be promising in reducing the loss of C - peptides after diagnosis. Sudies of
the function of the human immune system lag behind that of the mouse and rat.Snce 2001, Trial Net, an international network of clinical research
groups supported by the National Ingtitutes of Health, has established an infrastructure for trials for predicting and preventing TIDM.

INTRODUCTION

Diabetesméllitusischaracterized by chronichyperglycemiawithdisturbances
of carbohydrate, fat, and protein metabolism resulting from defects in
insulin secretion, insulin action, or both. The prevalence of diabetes is
rapidly rising al over the globe a an darming rate. Thereis an increasein
the prevaence of type 1digbetes d o, but main cause of diabetic epidemicis
type2 diabetes mdllitus, which accounts for more than 90 percent of al
diabetes cases. According to World Health Organization (WHO) reports,
India had 32 million diabetic people in the year 2000%. The Internationa
Diabetes Federation (IDF) estimates the total number of diabetic subjectsto
be around 40.9 million in Indiaand thisis further set to rise to 69.9 million
by the year 20252 The mgjority of cases of diabetes fdl into two broad
etiopathogenetic categories now caled type 1 and T2 DM.

The etiologic classfication of diabetes mdlitus currently recommended by
WHO and the ADA in 1997.

DIAGNOSISAND CLINICAL
PRESENTATION

Typel DM: Typeldiabetesmdlitus, resultsfrominsulindeficiency following
destruction of theinsulin-producing pancrestic betacdlls. It most commonly
presents in childhood but one-fourth of cases are diagnosed in adults. The
incidence of type 1 diabetes varies depending upon various factorslike age,
family history, environmenta factors etc. Incidence rates in children <14
years ranging from 0.1/100,000 per year in China to 37/100,000 per year
in Finlanc®. The incidence of childhood type 1 disease is rising worldwide,
with reported annua increases of 2 to 5 percent in Europe, the Middle Eat,
andAustrdigt. Type1A disbetesmellitusresultsfrom autoimmunedestruction
of theinsulin-producing betacellsin theidets of Langerhans. In geneticaly
susceptible subject, this process is probably triggered by one or more
environmenta agents. Type 1B diabetes mellitus refers to non-autoimmune
idet degtruction.

Type 1 digbetes can present in severd different ways’. Classc new onsgt,
digbetic ketoacidod's or as asymptometic incidentally discovered digbetes.
Classc new onset presents as hyperglycemia without acidosis. Symptoms
are caused by hyperglycemia and include polyuria, polydipsia, and weight
|oss despite incressed appetite initidly. Children with type 1 diabetes often
present with diabetic ketoacidosis (hyperglycemia and ketoacidosis). The
International Society for Pediatric and Adolescent Diabetes (ISPAD) in
2007 defined the following biochemica criteriafor the diagnosis of DKAS
; Hyperglycemia, blood glucose of >200 mg/dL (11 mmol/L) a metabolic
acidos's, defined asavenous pH <7.3 and/or plasmabicarbonate <15 meg/L
(15 mmol/L). These abnormalities are accompanied by hyperketosis

(concentration of total ketone bodies >5 mmol/L) and hyperosmoldity.
Some children will be diagnosed with type 1 diabetes before the onset of
clinica symptoms.

Type 2 DM: T2 DM meéllitus (T2DM) is the most common form of
digbetes Itischaracterized by disordersof insulinaction andinsulin secretion,
ather of which may be the predominant feature.The risk of developing T2
DM increaseswith age, obesity, and physical inactivity. T2DM showsstrong
familid aggregation, so that personswith aparent or sbling with the disease
are at increased risk, other individuals with obesity, hypertension, or
dydipidemia and women with a history of gestationd didbetes are dso at
increased risk of developing T2 DM. T2 DM isnow congdered to beafacet
of Syndrome X (Reaven's syndrome) comprising of hyperinsulinemia,
dydipidemia, hypertenson and hyperglycemia.

T2DM frequently goes undiagnosed for many years because the
hyperglycemia develops gradudly and in the earlier stages is not severe
enough to produce the classic symptoms of diabetes, however, such patients
are at increased risk of developing macrovascular and microvascular
complications. The classic symptoms of polyuria, thirst, recurrent blurred
vison, paresthesias, and fatigue are manifestations of hyperglycemia and
osmoaticdiuressand are present latein the course of diseese. Diabetesshould
be suspected in women with chronic candidd vulvovaginitis as well asin
thosewho have ddivered largeinfants (4.1 kg) or have had polyhydramnios,
pre-eclampsia, or unexplained fetal losses.

MONITORING OF BLOOD GLUCOSE

Blood glucose testing: The glucose con-centration is 10-15 % higher in
plasma or serum than in whole blood because structura components of
blood cells are absent.

Venous blood sample: The laboratory methods commonly used for
determining plasmaglucose utilizeenzymatic methods, colorimetric methods
or automated methods.

Capillary blood samples: Severa strip based portable, battery operated
meters utilizes glucose oxidase method. L atest generation devices represent
a noninvasive method relying on infrared absorption spectra

TESTING FORKETONURIA/KETONEMIA

Mogt strips utilize a nitroprusside re-action that measures only acetone and
acetoacetate. Although these tests do not detect B-hydroxybutyric ecid, the
semi quantitetive estimation of the other ketone bodies is nonethe-less
usualy adequate for clinica assessment of ketonuria.

GLYCOSYLATEDHEMOGLOBIN
The major form of glycohemoglobin (HbA, ) is abnormally elevated in
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diabetics. Glyco-hemoglobin generdly reflects the state of glycemia over
the preceding 8-12 weeks, thereby providing amethod of assessing chronic
diabetic control”.

DIAGNOSTIC CRITERIA

The diagnos's of digbetes mellitus is based on measuring venous plasma

glucose in the fasting state and 2 hours after a 75 gram glucose load

(recommended by the WHO). The details of the diagnogtic criteria are

given in Teble 18°°,

e All vauesarevenous plasmaglucose

e To convert mg/dl to mmoal/L, divide by 18.

e |n case of an abnormal test result, the test should be repeated on a
different day.

Ord glucose tolerance test (OGTT) is recommended by WHO and not by

ADA for epidemiological purposes.

Table 1:Diagnostic criteria for Diagnosis of Diabetes mellitus

Category | WHO | ADA
Impaired fasting glucose (IFG) BGF=100 to < 126 mg/dl BGF=100 to < 126 mg/dl

Impaired glucose tolerance (IGT) | 2 hr post glucose > 140 mg/dl | -
and < 200 mg/dl
BGF >126 mg /dl or BGF >126 mg /dl or

2 hr Post glucose > 200 mg/dl | Casual = 200 mg/dl + Osmotic

Diabetes mellitus (DM)

(OGTT) Symptoms
Normal FPG=100 mg/dl and PP < 140 | FPG=100 mg/dl and PP < 140
mg/dl mg/dl

MANAGEMENT OF DIABETES
MELLITUS

Diabetes mellitus is condition associated with number of complications
including coronary heart disease, retinopathy, neuropathy etc. It is now
clear that tight control of blood glucose significantly reduces the risk of
complications of diabetes. Therefore, multidisciplinary approach, involving
dieticians, endocrinologists /diabetologists, cardiologists, nephrologists,
ophthamologists, chiropodists etc. is needed for management of diabetes
mellitus.

MANAGEMENT OF TYPE 2DIABETES
MELLITUS

Non-pharmacological Therapy : Non-pharmacological measuresincluding
diet, exercise and dress dleviation are as important interventions for the
of digbetes.
Medical Nutrition Therapy (MNT): A proper diet isimportant component
of therapy in all patients with diabetes. In patients with T2 DM
recommendationsfor caoric distribution isasfollows: 55-60% energy from
carbohydrate, 10-15% from protein and 20-25% from fats. This dietary
digribution is dso indicated in patients with type 1diabetes on intensive
insulin regimensin whom near-normoglycemic control islessachievableon
diets higher in carbohydrate con-tent.
Dietary Fiber: Fibers such as cdllulose or hemicdluloses, as found in bran,
termed as insoluble fibers increases intestind trangit time and may have
beneficid effectson colonicfunction. Solublefiberssuchasgumsand pectin's,
as found in beans, oatmedl, or gpple skin, tend to decrease gastric and
intestina trandt dowing glucose absorption thus decreasing hyperglycemia
Artificial Svegteners: Thenonnutritivesweetener secchariniswidely used as
asugar subdtitute. Aspartame may proveto be the safest sveetener for usein
digbeticswhichis180 timesas sweet assucrose. A mgor limitationisitsheet
|abidity, which predudesitsusein baking or cooking. These should be used
in moderation.
Fruits: Fruits (whole) should be taken in moderation .However, very sweet
fruits and fruit juices can be avoided.
Alcohal: Alcohol intekeisbest avoided and if used must bein moderation as
it may worsen the dydipidemia, neuropathy and glycemic contral.
Common Salt: Up to 6 gms/day of are permitted. Restrict pickles, papad,
chatni and salty processed foods.
Tobacco: Smoking and the use of tobacco in any form should be prohibited.
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Physical activity: InT2 DM exerciseprogrammeto achieveweight reduction
and calorie counting is central to the management. The best form of
exerciseisastepwiseincreasein aerobic exercises. All diabetics need to be
evauated to rule out any contraindication like CAD, proliferative digbetic
retinopathy, autonomic neuropathy etc. before any exercise programme.
Brisk walking for 30-60 minutes or equivaent should be enforced regularly.
Yoga, atraditiona Indian system, has been demonstrated to have beneficia
effect in digbetes. Some agpects of Yoga like, Asanas (involving postures),
Pranayama (involving breath), Dhayana (meditation) and Bhavana
(visudlization) are beneficia but need to be learnt under expert guidance 4©-

PHARMACOLOGICAL THERAPY

Ord agents for the trestment of hyperglycemia (Teble 2).

The drugs for treating T2 DM can be divided into three categories

1. Drugsthat primar-ily stimulate insulin secretion, known asinsulin
Secretagogues.

2. Drugs that sensitize tissues (primarily liver and adipose tissue) to
the action of insulin named as insulin sensitizers.

3. There are drugs that principally affect absorp-tion of glucose by
retarding the

Table 2: Characteristics of oral antidiabetic drugs

Sulfonylureas nly used, o

Glibenclamide 12520 mg OD / BID Up t0 24 hours
Gliclazide 80320 mg /BID Up 10 24 hours

Glipizide 75-40mg/ ODBID 612 hours

-8 mg /0D Up to 24 hours

60-240 mg / befo

125 g with meals / 2 or 3 times | 7-12 hours
daily

4-8mg/ OD/BID 24-30 hours

Pioglitazone 1545 mg /0D 30 hours

75-300 mg / in 3 divided doses with | 4 hours
first bite of food

Mightol

* Tolbutamide, chlor propamide, acetoheximide and tolazamide are no longer in routine clinical
use.

INSULIN SECRETOGOGUES

Sulfonylureas: The proposed mechaniams of action of the sulfonylureas
indude: (a) augmentation of insulin release from pancredtic b cells and (b)
potentiating of insulin action on its target cdls.

Pancredtic b cdlls have specific receptors, consisting of two proteins, one
that binds the sulfonylurea (SUR) and the other which is an ATP-sens-tive
potassum channel (Kir6.2). It has been shown that activation of these
receptors closes potassum channdls, resulting in de-polarization of the b
cdll. Thisdepolarization alowscaciumto enter thecell and actively promote
insulin release. Table 2, enlists various sulfonylureas along with their
characterigtics.

Theearlier generation sulfonylured's, likeglibenclamideand chlorpopamide,
havealong duration of actionand high probability of inducing hypoglycemia
Glipizide and gliclazide have short duration of action and thus need more
frequent dosing. Glimeperide, is the newer generation sulfonylures, it is
given as monotherapy or in combination with other oral agentsor insulinin
asingledaily dose. (Max.doseis4 mg)* for each sulfonylureathe declinein
blood glucose for each unit increment in the dose is best seen till the half-
maximal dose of the drug isreached. After haf maxima doseis achieved,
further increese in the dose results in asmaller declinein blood glucose.
There has been concern of possible cardiovascular effects of sulfonyluress,
because the ATP sengtive K+ channdl, which is reponsive to sulfonylurea
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action, isubiquitousin its distribution. Some anima experiments and short
termhumean sudieshave suggested that earlier sulfonylured slikeglibendamide
and tolbutamide may have adverse cardiovascular effects but many large
trids using sulfonylureas have not provided any evidence for cardiovascular
risk. Since most sulfonylureas are metabolized in the liver and excreted
through the kidney their use is prohibited in case of liver dysfunction and
rend failure,

MEGLITINIDES

Thisis another class of secretogauges. They are smilar to sulfonyluressin
their mechaniam of action but lack the sulfonic acid-urea moiety products.
Repaglinideisgiventhreetimesaday 15 minutesbeforeeach medl (max.dose
of 16 mg/day); nateglinide is given 60 mg three times aday. The drug may
be useful for postprandia hyperglycemia, elderly and in patients with rena
imparment. There are less chances of hypoglycemiaand useful in patients
who have an inconsistent daily schedule with long gaps between medls @2-
Severd novel insulin secretagogues have been reported to act by dlosing the
K-ATPchannds. Themeglitinidederivativemitiglinide(KAD -1229) appears
to bind a the benzamide site on SUR1®.

INSULIN SENSITIZERS

Biguanides

Phenformin has been discontinued because of its association with the
development of lactic acidosis in patients with coexisting liver or kidney
disease. Metformin (1, 1-dimethylbiguanide hydrochloride) was introduced
in France in 1957 as an ord agent for therapy of T2 DM, either doneor in
combinationwith sulfonylureas. In 1995 FDA approved itsusein the United
States but has been used in most of the countries, including India, for over 4
decades The exact mecha-nism of action of metformin is not clear buit it
may reduce hepatic gluconeogenesis, dow down gastrointesti-nal absorption
of glucose and increase up-take by skeletal muscle. It can be used as
monotherapy, an adjunct to diet, sulfonylurea’s, thiazolidinedionesor insulin.
Metformin is relaively contraindicated in patients with cardiorespiratory
insufficiency, impaired rend function, any state likely to be associated with
tissue hypoxia, generd anesthesia, use of radiographic contrast media, and
age of 70 years. Maximum dose of metformin is 2550 mg daily. Common
sde effects of metformin are gagtrointestind symptoms (anorexia nausea
vomiting, abdominal discomfort, diarrhea. Lacticacidos's, though uncommon
withmetforminin con-trast to phenformin, isreported in caseswith associated
risk factors such as rend, he-patic, or cardiorespiratory insufficiency,
acoholism and advanced age .

Thiazolidinediones

These agents sensitize peripherd tissues to insulin by binding to a nuclear
receptor caled peroxisome proliferators-activated receptor-gamma (PPAR-
). Other effectsincluding, increased glucose trangporter expresson (GLUT
| and GLUT 4), decreased free fatty acid lev-els, decreased hepatic glucose
output, and increased differentiation of preadipocytes into adipocytes have
aso been observed. Troglitazone, was withdrawn because it caused acute
liver failure. Rogglitazone and pioglita-zone are used as monotherapy, or in
combination with sulfonylured's, metformin, and insulin. Common side
effectisweght gain, especialy whenthedrugiscombined withasulfonylurea
orwithinsulin. Thedosageof rosglitazoneis4-8 mg daily and of pioglitazone
15-45 mg daily. The Thiazolidinediones should not be given to petients if
ALT is 2.5 times greater than the upper limit of normal, and liver function
tests should be performed once every 2 months for the first year and
periodicaly theresfter’®. Recently Roziglitazone is withdrawn from India
and most other countries due to cardiac safety.

INHIBITORSOF INTESTINAL
CARBOHYDRATEABSORPTION

Alpha-Glucosidase Inhibitors
Acarbose and miglitol are competitive inhibitors of intestind brush border
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apha-glucos dases, thusdd aying theabsorption of carbo-hydratesand reduce
postprandia glycemic excursion. Both of these agents are po-tent inhibitors
of glucoamylase, a-amylase, and sucrase. They arelesseffectiveonisomaltase
and are ineffective on trehalase and lactase. The common ad-verse effect is
flatulence. Troublesome diarrhea seen in 3% of cases. The starting dose of
acarboseis 25 mg twicedaily and can begradualy increased to 100 mg three
times daily. A dight rise in hepatic aminotransferases has been noted in
clinicd trids (5% versus 2% in placebo controls, and particularly with doses
greater than 300 mg/d). Migli-tal is structurally similar to glucose, is
absorbable and is smilar to acarbosein terms of itsdlinicd effects. Miglitol
should not be used in rend failure since its clearance is impaired in this
Setting?s.

INCRETIN MIMETICS: Insulin has been shown to be released more
effectively through an oral glucose load than intravenoudly and this is
known as the incretin effect. This incretin effect is mediated by number of
peptides released from intestine. Insulin stimulating benefits of peptides
suchasGLP-1 arergpidly diminished asGL P-1israpidly metabolised by the
glycoprotein dipeptidyl peptidase (DPP-IV). It ispossbleto enhanceincretin
effect either by increasing the effect of GLP-1 or by dowing its breakdown.
Glucagon-like polypeptide 1 analogues. Exenatide is the first synthetic
agent belonging to the class of GLP-1agonigsIt augmentsinsulinrelease in
response to ingested glucose. In addition, GLP-1 suppressesingppropriately
high glucagon vaues which in turn suppress hepatic glucose output. It also
reduces the rate of gastric emptying, thus promoting satiety, resulting in
reduced caoric intake and weight reduction15pmj.It has aso been shown
that GLP-1 analogues may preserve [ call reserves. The recently published
dataon subjects completing over 2 yearsof treatment with exenatide showed
asugtained reduction in HbA1c and weight after 104 weeks of treatment.
Dipeptidyl peptidaseinhibitors Thisdassof drugsact dowing breskdown of
GLP-1 andogues. These agents works by enhancing the sengttivity of
cdllsto glucose, which causes enhanced glucose dependent insulin secretion.
Many studies using sitagliptin and vildagliptin done or in combination have
shown a postive effect on vaues of HbA1cY.

Phosphodiesterase inhibitors and other and approaches: The B - cell
expresses severd phosphodiesterases (PDES) that degrade cCAMP and s0
reduce insulin releese. Trangent inhibition of these enzymesin - cdls,
especidly isoform PDE - 3B, which exertsmost inQuenceon glucoseinduced
insulin secretion, could be a possible intervention®®.

Peroxisome proliferator activated receptor agonists: current,
thiazolidinediones (pioglitazone and rosiglitazone) exert their “insulin
sensitizing” effects largely by stimulating the peroxisome proliferator
activated receptor y. Stimulation of these receptor increase adipogenesis,
enhanceinsulin sengtivity. Additiond thiazolidinedionesthat simulate PPAR
v are being developed (e.g. rivoglitazone), and non thezolidinedione PPAR
v agonists have been reported™.

Other peroxisomeproliferator activated receptor agonists: Totakeadvantage
of the blood lipid lowering and anti-infleammatory effects of low aftinifty
binding to PPAR«. various thiazolidinediones and non - thiazolidinedione
molecules have been described with binding affinities for both PPAR aand
PPAR o 50 caled dud PPAR o./y agonigs(glitazars). Thetwo glitazars
(muraglitazar, tesaglitazar) were discontinued because of side effects. Pan
PPAR agonist or SPPARM sdlective PPAR modulator) could offer therapeutic
advantages®.

Vitamins and Minerals. Whether supplementation of the antioxidant
vitaminsC (ascorbicacid), E ( o.-tocopherol) and 3-carotenecan measurably
benelit insulin senditivity and reduce cardiovascular risk isnot clear . Vitamin
D3, appearsto be necessary for norma insulin production and secretion, and
may berequired for normal insulin action. Diabetic patientsareoften deficient
in circulaing vitamin D3 and preliminary data suggest that vitamin D
supplementation in delcient individuals might benelit glycemic contral.
Insulin like antidiabetic effects has been reported for zinc, lithium, sdlenium,
molybdenum, tungsten, mercury and cadmium®3,

Other potentiators of insulin action: Bromocriptine: The dopamine D2
receptor agonist bromocriptine, used in the trestment of Parkinson diseese,
gaactorrhea and prolactinomas, has long been known to improve insulin
sengtivity and glycemic control in T2DM.Bromocriptine as monotherapy
or an adjunct to other antidiabetic agentsfor up to 1 year hasreduced HbAlc
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by 0.5—1.2% reduced triglyceride, reduced some cardiovascular events, has
not caused serious hypoglycaemial®.

Lipoicacid, isoferulic acid and angiotensin-convertingenzyme inhibitors:
The antioxidant o - lipoic acid, used in some countries to treat digbetic
neuropathy, increeses insulin sensitivity and improves glycemic contral.
|soferulicadidincreasesexpressonof GLUT -4 and decressesgluconeogeness
Modest improvements of insulin sensitivity have been seen during trestment
with angiotensin converting enzyme (ACE) inhibitors, possibly because of
improved hemodynamics resulting from increased bradykinin®®.
Anti-obesity agents. Severd centraly acting appetite suppressing and satiety
inducing anti - obesity agents dso exert peripherd effects that improve
some actions of insulin and assist glycemic control in overweight patients.
Shutramine and Rimonabant: hasaready been withdrawn because of side
effects®.

> 3Adrenoceptor agonigts: Various 3-3 adrenoceptor agonists have been
showntosimulateinsulin release, improveinsulin mediated glucosedisposa
andimproveglycemic control in obesediabetic rodents, but adequateef icacy
have yet to be demondrated in humans's.

Sodium glucose cotransgporter 2 inhibitors: Glucose is Qltered through the
rena glomeruli and all that has been (ltered is resbsorbed in the proximal
tubules. Regbsorptionismediated mostly viathesodium glucose co -trangporter
2 (SGLT2) systems. Thus, speci(ic inhibition of these trangporters reduces
hyperglycemia by elimination of excess glucose in the urine. Selective
inhibitors of SGLT2 (termed “(iozins’) have been developed recently?.
Possible adverse effects of osmatic diuresisduring SGLT2 inhibition include
risk of dehydration and eectrolyte imbaance, as well as infection in the
urinary tract and urogenital region.

Srtuins Sirtuinscompriseagroup of seven enzymesthat are nicotinamide-
adenine-dinucleotide(NA D)-dependent-histone deacetylases and/orADP
ribosyltransferases. Sirtuin SIRT L iswidely expressed in mammalian tissues
including liver, muscle and fat, and appears to promote mitochondrial
biogenes sand activity in sometissues, increasing thermogenesisand reducing
susceptibility to weight gain, diabetes and cardiovascular diseese SIRT1in
pancregtic B- cdlsmay dsofadilitateinsulin secretion. Severd smal molecule
activators of SIRT1 have been studied in anima models®.

COUNTER REGULATORY HORMONES

These hormonesincreasesblood glucoseby simulating hepatic glycogenolys's
and gluconeogenesis. Agents that interfere with the secretion or action of
counter regulatory hormones could potentialy be thergpeuticaly useful®®.
Glucocorticoid antagonists: Increased glucocorticoid concentrations can
result in truncal obesity, insulin resistance and hyperglycemia, any gpproach
toreducetheglucocorticoid actionwill reducetheseadverseeffects. Sdective
inhibitors of 11 B - HSD1 have been shown to improve insulin sengtivity,
glycemic control and plasmallipids in obese diabetic rodents™.

Inaulin: Insulin is required in patients with T2 DM who have developed
sulfonylurea failure or those who are undergoing an acute infective or
operative event.

CONCLUSIONS

Previoudy availabletrestmentsfor T2DM haveimproved glycaemic control
but have been accompanied by weight gain and increased risk of
hypoglycaemia. T2DM is a progressive disease and more conventional
agentsdo not addressthe decline of acdll function. Newer agentsthusadd to
thechoiceof treetment optionsaready availablefor T2DM and arewelcome,
especidly in light of the recent safety concerns with some of the more

modern agents.
Management of type 1 diabetes mellitus

Insulinisthe only therapy available for patients with type 1 diabetesInsulin
replacement in patients with type 1 diabetes has been less than optimal
because it is not possible to completely reproduce the norma physio-logic
pattern of insulin secretion into the porta vein. The problem of achieving
optima insulin delivery remainsunsolved with the present state of tech-nology.

JIM SA July-September 2012 Vol. 25 No. 3

Immunogenicity has been markedly reduced with the use of highly purified
hu-man insulin preparations, thereby reducing complications associated
withimpureinsulins,

Human insulin is now been produced by recombinant DNA technology.
“Purified” insulin is defined as containing less than 10 ppm of proinsulin,
whether extracted from animal pancreas or produced from biosynthetic
proinsulin. All human and pork insulins currently available con-tain less
than 10 ppm of pro insulin and are labeled as “purified.” The more highly
purified insulins currently in use preserve their potency quitewell; therefore,
refrigeration while in use is not necessary. At present, insulinsin the USA
are available only in a concentration of 100 unitsml (U 100) whilein India
both U 100 and U40 are available and dispensed in 10-mL vids. Four
principd types of insulin are available: (8) Ultra short-acting insulin, with
very rgpid onset and short duration of action; (b) short-acting insulin, with
rapid onset of action; (C) intermediate-acting insulin; and (d) long-acting
insulin, with ow onset of action (Table 3)*.

Table 3: Characteristics of currently used preparations of human
insulin and insulin analogues

Type of insulin Onset of Peak effect Dosing interval Time point to

action monitor effect
Mealtime (min) (min)
Lispro (rapid acting) 5-15 30-90 At meal 2hr
Aspart(rapid acting) 5-15 60-120 At meal 2-3 hr
Regular(short acting) 30-60 120-240 30-45 min | 4 hr

premeal

Background (hrs) (hrs)
NPH(intermediate acting) 2-4 4-6 Twice daily 8-12 hr
Ultalente (long acting) 3-5 Limited peak Twice daily 10-12 hr
Glargine (long acting) 2-4 Peakless Once daily Fasting glucose
Detemir 2-4 Peakless Twice daily Fasting glucose

Ultra-short-acting and short-acting in-sulins are digpensed as clear solutions
at neutral pH. All other commercid insulins have been specifically modified
to obtain more prolonged action.

Rapidandlong-actinginsulinanalogs. Rapid-actinginsulinandogs, suches
insulin aspart ,insulin glulisine and insulin lispro have a faster onset of
action, sharper and earlier pesk activity and more rapid return to basdine
levels than regular human insulin. Given before the evening med, large
doses of regular insulin increase the risk of nocturna hypoglycemia. These
problems are reduced with rapid-acting insulin analogs™.

Long-acting insulin analogs, detemir and glargine, the Orst soluble insulin
anaogs have a (at and prolonged time action prolle. Bolusbasd thergpy
that combines premeal agpart or lispro with glargine or detemir insulin has
emerged as the ‘gold standard’ for intensive injection therapy provided
through multiple daily injections (MDI) in adults withT1IDM?,

METHODS OF INSULINADMINISTRATION

A. Insulin Syringes and Needles
Single unit syringes (those with a needle fixed to the syringe to
minimize dead space) are available for injection of insulin. 27- or
28-gauge, and more recently even 30- gauge attached needles have
greatly re-duced the pain of injections. Disposable syringes may be
reused until blunting of the needle occurs (usualy after threeto five
injections).

B. Pen devices
Pen devices contain cartridges of U 100 regular human insulin and
retractable needles.Cartridges containing insulin lispro; regular
insulin, NPH insulin and pre-mixed insulin are available for use
with these pens”.

C. Sites for Injection
Any part of the body covered by loose skin can be used as an
injection site, including the abdomen, thighs, upper arms, flanks,
and upper outer quadrants of the buttocks. Exer-cise facilitates
insulin absorption whentheinjection siteis adjacent totheexercising
muscle. Rotation of sites is advised to avoid delayed absorption
when fibrosis or lipohyper-trophy occurs owing to repeated use of
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asingle site. For most patients the ab-domen is the recommended
site for injection, since it provides a considerable areain which to
rotate sites and there may be less variability of absorption with
exercise than when the thigh or deltoid areas are used.

NEW AND IMPROVED INSULIN
DELIVERY DEVICES

Advances in diabetes technology have helped to improve the outcomes of
management of T1DM in last three decades.

Intranasal: solubleinsulinadministeredintranasaly israpidly absorbed when
given dong with a detergent sub-stance to facilitete adsorption. Preiminary
clinical trids have demonstrated its efficacy in reducing post-prandial
hyperglycemia in subjects with type 1 diabetes. However, its absorption is
limited to lessthan 10% of the administered nasal dose. Thisreducesitscost-
effectiveness, and most manufacturers have dis-continued clinica trials
until more progressismadeinimproving itsbicavailability. Inhaersthat can
provide more precise ddlivery of drugs have been de-veloped, and inhaled
insulin is currently in phase 11 trids.

Insulin pumpsand continuoussubcutaneousingulin infusion: insulinpump
devices have become smdler and increasingly more sophidticated in their
functiondity. Insulin is ddlivered through a cannula placed subcutaneoudy
and replaced with a 72 h frequency. A continuous basd rate is programmed
into the pump and additiona boluses of insulin can be administered ‘&t the
push of a button. Smart pumps have a more sophisticated computer
incorporated into the insulin pump. The delivery of CSlI through insulin
pumps has been extensively investigated in the paediatric and young adult
population?®.

Continuous glucose monitoring (CGM) systems.  This system, through
which a subcutaneous, glucose oxidase coated sensor meesures interdtitial
(Ouid glucose concentrations and convertsthem to aplasmaglucose estimate,
provides a promising moddity for future management of type 1 digbetes. A
plot of plasma glucose concentrations over a 24-h period are produced and
can enableinsulin adjustment to identify episodesof hyper or hypoglycaemia
that may not have been identiCied using conventional capillary glucose
monitoring. More recently, red-time CGM and CSlI technologies have
been combined in asingle device and thisexciting technology may represent
a step towards an ‘atilicia pancress ®. However, despite advances, this
technology isin itsinfancy and its current role in the management of type
ldigbetesisunclear.

Other modes of therapy in T1dm: Amylin anaogues. Pramlintide is a
synthetic analogue of amylin, a polypeptide hormone, co-secreted with
insulin from pancreetic b cdls. It is injected pre-prandialy in addition to
insulinand hasshown modest improvementsin post-prandia hyperglycaemia
with20-30% decrease of insulin dose®. Treatment of type 1 didbetes with
pramlintideis associated with fewer hypoglycaemic episodes and Signilcant
weight loss. Itsuseislimited by nauseaand additional prick required besides
insulin.

Pancreaticandidet trangplantation: Whole-organ pancrestictransplantation
for the trestment of typel diabetes has largely been reserved for those
undergoing rena trangplantation for end-stage diabetic nephropathy. While
normalization of glycaemic control is achieved following successful
transplantation, but this thergpy carries the risk of pancregtic graft rejection
and sde effects of immunosupression®™.

Idet cel transplantation provides a promising trestment option for type 1
diabetes. f-cdlsisolated from a donor pancress are injected into the porta
venous system where they then lodge within liver sinusoids. These b cells
remain glucose sendtive and secrete insulin into the portd system, in the
same way as occurs in the physiological Stuation®. Variable B-cell yield
using thisisolation technique requires harvest from more than one pancress
to provide sufficient tissue for successful transplantation. Nonetheless, with
the future promise of engineered b cells using stem cell differentiation
methods, this technique of cell delivery/transplantation may provide a
successful long-term treatment of glycaemiain type 1 diabetes.

IMMUNOTHERAPY

Pancrestic B-cdll preservation usingimmunesuppressionor immunetolerance
has been disgppointing. When used as secondary prevention of type 1
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diabetes, cidogporin and anti- CD3 antibodies reduce the required insulin
doseand prolong b-cdll survival, asassessed by fasting and stimulated serum
C-peptide concentrations™ However, both of these treatment modalities
have unacceptable side-effect prolies, particularly given the age of the
target population.GAD-alum immunization in an attempt to promote
immune tolerance in subjects with diagnosed type 1 diabetes did not
signiGcantly reduce there quirement for insulin or improve fasting serum C-
peptide concentrations™. The use of these therapies requires more research
before their introduction as mainstream approaches to prevention of type
1 digbetesmellitus.

CONCLUSION

Future drug thergpy of T1DM will depend on the success of ongoing and
planned intervention trials. Immunomodulation aone, or possibly combined
withimmunosuppressive thergpy, ssemsto bepromising in reducing theloss
of C - peptidesafter diagnos's. Studies of the function of the human immune
system lag behind that of the mouse and rat. Since 2001, Tria Net, an
internationa network of clinica research groups supported by the Nationd
Indtitutes of Hedlth, has established an infrastructure for trids for predicting
and preventing T1IDM.
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Cost Analysisof aDialysisUnit at aTertiary Care
Multi Specialty Teaching Hospital
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Abgtract: The supply of dialyss therapy for patients with renal failure in the developing world is ill inadequate. A complex business like healthcare
requires frequent information about operations in order to plan for the future, to control present activities, and to evaluate the past performance of
the organization. For a health care provider, dialysis facility becomes a profitable venture only if he has the knowiedge and control on the cost of
all the inputs that goes into providing the facility. A costing study gives the provider the necessary information required to carry out cost cutting
exercise. Srategic cost-cutting must be planned carefully, as not all cost reduction techniques yield the same benefits.

INTRODUCTION

Dialysis and transplantation have become effective in prolonging the
lives of patients with renal insufficiency. Conservative medical
management of the patient and dialysis are the mainstay of therapy to
acute rena patientt.

The incidence of chronic renal disease is growing fuelled largely by
diseases associated with an aging popul ation, hypertension and increasing
rates of diabetes largely related to obesity®.

About 20% of patientswith chronic renal failure aretotally rehabilitated
by dialysis, and another 30 to 40% of non-diabetics may be expected to
be rehabilitated to functional level’.

Recording the number of kidney patients undergoing haemodialysis
worldwide show that around 1.7 million patients are currently kept
alive by such a therapy?.

The didysis market has seen arobust growth in the past 5 years. What
makes this market more interesting and challenging is its customer
base, which is relatively small yet of high value’.

It is among the most lucrative markets in per capita terms. Indian
market for dialysis equipment and consumables was vaued at Rs.231
Crore in 2008".

Asthe number of people with end stage renal disease grows, the market
for hemodialysis equipment and services is expected to expand,
generating increased revenues throughout the forecast period®.
Hospital cogts to patients are rising to unprecedented heights, and the
estimates of expenses always seem to be higher than the income
generated. Users expect that hospitals should base their rates on direct
patient care alone. But this approach cannot permit the hospital to
survive on along term basis’.

Revenues of hospitalsin the voluntary sector should not only cover the
traditiona direct patient expenses, but must also contribute towards,
providing sufficient finances to meet current obligations, covering the
costsof serviceto indigent patientsand generating fundsfor up gradation
and expansion of existing facility®.

Patients undergoing treatment receive services of varied nature from
different departments. The hospital has to recover the expenses of the
direct departments as aso of the support departments from the patients
availing these services®.

The cost of providing a service becomes evident after cost finding
studies. The departmental charges should be set at least to equal these
costs’.

The cost analysisisatool whichisuseful in setting prioritiesfor various
courses of action to meet objectives, and provide an estimate of the net

financial value associated with each course of action (e.g. manpower
and labour, material and equipment, facilities)®.

Aim: Economic evaluation of a diaysis unit using cost analysis as a
tool.

METHODOLOGY

A prospective study was carried out in the didyss unit, for estimating the
cost incurred by the hospita for providing the service. The costs were
considered under direct and indirect costs incurred per procedure. Direct
costs included direct labour, direct materia cost, depreciation and repar &
maintenance cost of the equipment. Indirect costs included indirect Iabour,
building and eectrica maintenance and eectrica consumption. Overhead
cost was taken as 5 % of the totd cost i.e. direct plusindirect costs.

RESULT AND ANALYSIS

Direct cost per procedure

Direct material cost 963.73
Direct labour 241.83
Depreciation and maintenance cost of equipment 59.08
Electricity cost 374
Water consumption cost 9.6
Linen and laundry cost 4.6
Total Direct Cost 1,316.24

306 1% Direct cost

504 \ ‘ 0% * Direct material cost

* Direct labour

® Depriciation and
maintenance cost of
equipment

Fig 1: Direct material cost includes pharmacy and general store consumption.
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From the above chart it is evident that material cost followed by labour cost
formed a major part of the direct cost.
From the above chart it is evident that materia cost followed by Iabour cost
formed a major part of the direct cost.

Indirect cost per procedure
Indirect labour cost 40.8
A/C cost 60.48
Electricity and maintenance cost 226
Depreciation of building 13.7
Total Indirect Cost 137.58

Indirect cost

¥ Indirect labour
cost

¥ AIC cost

¥ Electricity cost

Alir conditioning charges and labour cost formed amgjor part of the indirect
cost.

Unit Price/Cost per procedure

Direct cost 1,316.24
Indirect cost 137.58
Overheads 72.69
Total Unit Price 1,526.51

The actual cost incurred by the hospitad to provide dialysis service is
Rs.1,526.51. The direct costs account for 86 percent of the tota cogt, while
the indirect cost account for 9 percent and overhead cost being 5 percent of
the totd.
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Sale price per procedure 1,613
Cost per procedure 1,526.51
Profit per procedure 86.49

In the hospital the patients are charged Rs. 1613 per procedure.

DISCUSSION

The study was carried out with the am to cdculate the cost per didyss
procedureand theresult suggeststhat the cost incurred per procedurewasRs.
1,526.51 and Rs.86.49 was the profit obtained by the hospital per procedure.
Itisevident fromthestudy thet materia cogt, labour cost and air conditioning
cost are the mgjor inputs to the didlysis unit. The average numbers of
procedures carried out in the didysis unit per day are 52 and this includes
both inpatients aswell as outpatients. So the profit made by the diaysis unit
per day is Rs. 4,497.48.

Hospit cost information is derived by relating the inputs of resources in
monetary terms to the outputs of services provided by the hospita. Cost
information is part of the basic information needed by managers and policy
meakers for making decisions about how to improve the performance of a
hospitd, where to dlocate the resources within or among hospitads, or to
compare the performance of different hospitals to one another.  Some of
the basic reasons for wanting cost information are to improve efficiency,
increase effectiveness, enhance sugtainability, and improve qudlity.

CONCLUSION

Cost information is part of the basic information needed by managers and
policy makers for making decisions about how to improve the performance
of ahospita and where to dlocate the resources within or among hospitals.
Cost data are not dways available from routine data systems, due to poor
information systemsand lack of resources devoted to hospital management.
Without quality cogt deta it is not possible to make accurate projections,
improvetechnical efficiency, control expenditureand enhance accountability
of managers. A scientific costing system is a very important tool for
managementsto fulfil these needsand hence, isimperativefor the successful
running of a hospital.
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Abgtract: Hospitals have evolved from being an isolated sanatorium to a five star facilities. The patients and their relatives coming to the hospital
not only expect word- class treatment, but also other facilities to make their stay comfortable in the hospital. This change in expectation has come
due to tremendous growth of media and its exposure, as well as commercialization & improvement in the facilities. The study was conducted by
distributing 50 structured questionnaires amongst patients and their relatives to find out the factors which satisfy patients and their relatives in a

tertiary care teaching hospital.
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INTRODUCTION

Patient Satisfaction refers to fulfillment or meeting of expectation of a
person from a sarvice or product. When a patient comes to a hospitd, he
hasapre set image of the various aspects of the hospita as per the reputation
and cogt involved. Although their main expectation is getting cured and
going back to their work, but there are other factors, which affects their
satisfaction. Sometimes they might have rated a hospital very low on the
basis of information they have got from different sources, but they find it
above thelr expectation and they are stisfied. Similarly if they have got a
very high expectation from a hospital, but if they find it below their
expectation, they will not be satified.

Hospitals have expanded in terms of availability of specidties, improved
technologies, facilitiesand increased competition, theexpectationsof patients
and their rlatives have increased many fold. Consumer expectation in any
medica experience influence how soon and how often they seek care from
which medica facility. High expectation from amedical organization isa
positive indicator of its reputation in the society and is very important for
dtracting patients, where as low expectation deters patients from taking a
timely medica help, thus negatively affecting himsdf aswell asthe medica
care provider. However avery high and unredlistic expectation may lead to
dissatisfaction despite reasonable good standards of medical practice.
Previoudy there were very few Government hospitaswith no chargeto the
patients. Hence the expectations were aso very minima. But now the
scenario haschanged. Thehospitals(evengovernment) havestarted charging
to the patient in the name of user charges, private hospita care cost hes
gone very high. With the advent of Consumer Protection Act (1986) the
patient’'s expectation has aso gone very high. Now hospitals have to be
very careful about patient dissatisfaction to avoid any unnecessary litigation.
Knowledge of expectation and the factors affecting them, combined with
knowledgeof actud and perceived hedth carequdity, providesthe necessary
information for designing and implementing programs to satisfy patients.
Human stisfaction is a very complex concept thet is affected by a number
of factors like life style, past experience, future expectation and the values
of individua and society in terms of ethical and economical standings.
Madow in 1954 gave hierarchy of needs for satisfaction and motivation of
individuals. According to him, needs generdly have priority in following
order: Physiologica, Safety & security, Senseof belonging, Esteem and SdIf
actualization.

REVIEW OFLITERATURE

Currently available nationd and internationd literature was reviewed to
understand the concept of patient satisfaction.

Codmans ! “Assessment of the outcomes of care” investigated four aspects
of carefor each casereceived (1) Thephyscians or surgeons’ input (2) The
hospitals contribution (3) The patients disease or condition and (4) The
factors which deterred patient’s co- operation. Pathology reports help
determine whether surgery wasindicated in acase of Appendectomy or not.
They have had a wide application in the evauation of quality of care.
Ovariectomies and Hysterectomies were examined by Doyle 2. Because
many of these outcome messures do not assess the overdl performance of
the organization, Roemer had developed a method to adjust hospital desth
rates (which were caculated for dl patientsand al conditions), so that they
could beused asan over dl measureof thequdity of care. Hecalled hisindex
as " Surgery adjusted Death Rate’ (SADR). SADR tried to overcome the
distortion when hospital desth rates are compared which are not adjusted for
patient mix and particularly severity of illness of the hospital’s patient
population.

Hendrickson® examined effects of implementing nursing information
computer system in 17 Hospitalsin New Jerssy, USA. They obsarved that
staff impression of the effects of system was positive; documentation was
better (more readable). “Effects of a hospita based managed care on the
cost and quality of care” was studied by Bregan, MA et d 4on women
ddivered by Caesarean in the maternity unit a a tertiary level university
hospitd of lowa, USA . They found decrease in ALS (Average length of
stay) by 13.5 % and the average cost decreased by 13.1 %, patients
perception quaity of care increased from 4.26 to 441 on a 1-5 scae.
Cock DJ ¢ d°®, conducted a “continuous quality improvement study” in
their medicine department of Mc Master University, Faculty of Hedth
Sciences, Ontario by monitoring paterns in Medica teaching ward. They
found that in 68 % of cases, oxygen therapy was initiated by house gff,
nurseinitiated therapy in 18 % of cases, but discontinued it more often than
any other health worker. 30% of patients on oxygen did not meet the
criteria set by American College of Chest Physician. This showed thet
practice guidelines based on best available evidence are needed to increase
the efficiency of Oxygen use.

Houston and Pasanen® employed a patient satisfaction questionnaire with
patients recently discharged after a least 2 days stay at a large hospitd.
Care was evauated extremely favorable with the highest rating given to
physicdianandnursngcare. Most disstisfactionwasduetothat thephysicians
did not disclose details of their illness. 17.1% were rductant to return to the
medica care facility.

Khoda etd.” found in their study, emphasis by the patients of two Delhi
Hospita on varying needs according to their income groups:

e Low Income Group- improved physica facilities, improved diet
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and relaxation of visiting hours, better service by class IV staff,
human and sympathetic behaviour and transport facilities after
discharge.

e Middle and High Income group- persona and prompt attention of
doctors, better behaviour by class IV staff, improved physical
facilities, relaxation of visiting hours.

Jain & Prasad & adopting interview techniques studied the opinions of 400

patientsadmitted to medica wardsof Gandhi memoria Collegeand associated

hospitals and reported about patient satisfaction as shown below:-

Factor Satisfied Unsatisfied
1. Diet 66.4% 33.6%
2. Doctor- patient 70% 30%
relationship
3. Nurse- patient 78.3% 21.7%
relationship
4. Ward boys 43% 57%
and sweeper
5. Reaction towards 61.15% 38.5%

medical treatment

Bhatia®, in hisstudy among orthopedic patientsfound thet the dissatisfaction
was usualy with food, entertainment, visiting hours and lack of proper
interactionwiththestaff i.e. doctors, nursesetc. Thepatientsalso complained
of lack of privacy.

Timmappaya et d °through a hypothesized modd, studied a relationship
between patient satisfaction, hospitd status, employee satisfaction and
sarvice. This model assumes that the performance of the hospital will
depend upon proper functioning of its socia system, because practically
every person working in the hospital depend upon some other person, since
there is extengve diverson of labor and highly specidized work of each
person. Doctors, nursesand otherscannot function separately or independent
of one another. Ther work is mutually supplementary, interlocking and
interdependent.  If the system has to function properly and hasto attain its
objectives, its members and departments have to be highly co-ordinate. Job
satisfaction is one of the conditions for better patient co- ordination and
workersmorae. Better co- ordination and job satisfaction of the employees
will result into better patient care and satisfaction and consequently it will
earn a better reputation for the hospital in the community. Good reputation
of the hospital improves the status of its employees, which also contributes
to thelr job satisfaction. Job stisfaction again via services leeds to patient
satisfaction to hospital reputation etc.

Asapart of thisstudy Chopraet d “ carried out participant’s observation in
patient role in a hospital and confirmed through a flow chart that the
aforesad two factorsled to the better out put i.e. recovery, which in turn led
to patient satisfaction. In their report, hospital food, communication,
dischargepalicy, useof influence, nurang orderly and siveeperswereidentified
asdissatisfying factors. However, it was concluded that best possiblehospital
sarvices might take care of patient dissatisfaction but to attain positive
satisfaction patients must have a good medica care.

METHODOLOGY

The study was conducted by Review of available nationa and internationa
literature on the subject, carrying out survey amongst patients and thelr
relaives & Cardio Thoracic and Neurosciences Centre by using structured
questionnaireand by analyzing the datausing appropriate statistical methods.

OBSERVATION

The study about patient satisfaction in Cardio Thoracic and Neurosciences
Centre was conducted by circulation of structured questionnaires amongst
50 patients and relatives of private and generd wards. The questions asked
were about the process of patient getting admitted, their reception in the
ward, room preparation, behavior of doctors, nurses, orderlies, food services,
cleanliness of toilet etc. The questionswere given same scalefrom excdllent
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to poor for uniformity of comparison. Thereweretwo open ended questions

for their opinion about the problems and suggestions for improvement of

services.

1. Admission & Reception- Thereis along queue of patients waiting
for admissions causing delay in admissions of serioudly ill patients.
Thereis procedure of issuing only one attendant’s pass. However
if apatient issick or attendant is alady and the attendant has to go
out to get any medicines etc, then he has problem. 17% patients
felt it was excellent, 25% patients felt it was very good, 40% felt
good, 18% felt it was average None of them said it to be poor.
Overdl 82% people were satisfied with the services at admission
counter.

2. Room preparation at the time of admission- 7% patientsfelt it was
excellent, 48% patients felt very good, 25% felt good, 20 % felt it
was average. 8 % of them said it to be poor. As a whole 81%
people were satisfied with the room preparation at the time of
admission.

3. Nursing services - 7% patients felt it was excellent, 48% patients
felt very good, 25 % felt good, 20% felt it was average. 1 of them
said it to be poor. So on awhole 80% people were satisfied with the
Nursing services.

4. Cleanliness of toilets - None of the patient felt it was excellent, 7
% patients felt very good, 42% felt good, 42% felt it was average.
9 % of them said it to be poor. On awhole only 49% people were
satisfied with the cleanliness of the toilets.

5. Briefing about Policies, rules and regulations- 3% patients felt it
was excellent, 13% patients felt very good, 50 % felt good, 14%
felt it was average. 20 % of them said it to be poor. So on awhole
76 % people were satisfied with the briefing about rules and
regulations at the time of admission. It was observed that the
briefing about the rules and regulations of hospital had got 40 %
average and 22 % of poor response. It was the biggest disstisfier.

6. Doctors- 37% patients felt it was excellent, 40% patients felt very
good, 17% felt good, 3 % felt it was average. 3% of them said it to
be poor. On tota 94 % people were satisfied with the explanation
about disease and treatment by doctors.

7. Diet services 3 % patients felt it was excellent, 35% patients felt
very good, 40 % felt good, 22% felt it was average. None of them
said it to be poor. Food services have got 22 % average response.
It wasthe second mgjor dissatisfier. Overall, only 78% people were
satisfied with the quality of food served in the hospital.

8. Behavior of Nurses- 10 % patients/ attendants felt it was excellent,
42% patients felt very good, 42 % felt good, 6 % felt it was
average. None of them said it to be poor. On awhole 92% people
were satisfied with the behavior of Nurses.

9. Behaviour of Doctors- 50% patients attendantsfelt it wasexcellent,
30% petients felt very good, 17% felt it was good. Only one of
them (3%) said it to be poor. Some people felt that the doctors
have become less sensitive and empathetic to their problems. The
new generations of doctors should be trained in soft skillsand value
of empathic care must be reemphasized. However 92 % people
were satisfied with the behavior of Doctors.

10. Behaviour of Orderlies/ sweeper- 13% patients/ attendants felt it
was excellent, 26% patients felt very good, 42 % felt it was good.
19% average, 13 % of them said it to be poor. It wasfelt that there
is less sensitivity about protocols to avoid cross infection amongst
staff. Some people complained about the bad behavior of Hospital
and Sanitary attendants, although they did not give in writing. The
shortage of Hospital attendants for taking the patient for
investigations was also reported. On a whole 83% people were
satisfied with the behavior of Oredrlies/ sweeper.

RECOMMENDATIONS
On interaction with patients and their attendants, following suggestions
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came out for improvement:

1

Admission: Thereisprocedure of issuing only one attendant’s pass.
However if apatient is sick or attendant is alady and the attendant
has to go out to get any medicines etc, then he has problem. The
policy of issuing two passes may have to be reconsidered. Thereis
along queue of patients waiting for admissions causing delay in
admissionsof serioudly ill patients. Criteriaof admissionsshould be
clearly defined and told to al the doctors. The reception counter
should have facility for photocopier with charges as the patients
have to go to distant places for the same before getting discharge.
Room preparation: there were many complaints of cockroaches
and rodents in the ward. The pest control department should do
regular sprays and take effective measures for controlling them.
Room preparation should be improved by more cleaning, anti pest
and anti rodent measures. The quality of washing of bed sheets etc
should be improved.

Nurses cooperation: Over the years many nurses have been
promoted to supervisor grades. Hence the working number of staff
nurses has decreased. This has started showing in their efficiency
and behavior. More number of staff nurses should be posted for
patient care.

Toilets: the cleanliness of toilets should be improved. It may be
donetwiceaday. Frequent and surprise checksby sanitary inspectors
and administratorswill ingtill asense of responsibility and aertness
in sanitary attendants.

It was observed that the briefing about the rules and regulations
of hospital had got 40 % average and 22 % of poor response. It was
the biggest dissatisfier. Although smoking is strictly prohibited in
the hospital, still some people including staff are found openly
smoking in the hospital. The patients and their relatives should be
clearly informed in writing about the rules and regulation. This
should be availablein Hindi also.

Explanation about disease and treatment by doctors: All
tests to be carried out were not told at the time admission, which
caused frequent delay in treatment and procedures. Patientsrequire
more information about their disease and treatment. Petient should
be explained in detail about the tests and procedures to be carried
out and these should be pre planned and if possible may be got done
from the OPD itself. There were no guidelines for attendants about
care of postoperative patients.

Food services have got 22 % average response. It was the second
major dissatisfier. Thequality of food, especialy quality of chapattis,
and its presentation should be improved.

Behaviour of Nurses. Over the years number of senior nurses
have increased and working staff nurses have decreased. Thisis
causing increased stress amongst them leading to some downfall in
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their behavior.

9. Behaviour of Doctors Although 100% of responses showed that
the doctors at CNC AIIMS were above good level, yet some (2%)
people felt that the doctors have become less sensitive and
empathetic to their problems. The new generations of doctors
should betrained and val ue of empathic care must bere-emphasi zed.

10. Behaviour of Orderlies sweeper: the patients were disturbed
by frequency of visits by different staff at different time. The
timing for activities like nursing, cleaning, ward rounds should be
fixed, so that the patient is mentally prepared for the same and can
teke rest at other time.  Some people complained about the bad
behavior of hospital and sanitary attendants. Thereis no sensitivity
about avoiding crossinfection in staff like washing of hands. They
should be trained about the importance of hand washing and other
universal precautions, before and after touching any patient. They
should be regularly trained and sensitized about how to improve
their image and behavior.

11. With the introduction of consumer charges, the hospita services
have become costly for poor people. Being agovernment hospitd,
people expect it to free of cost. This should be explained to the
patient before getting admitted in the hospital. However this
policy of revising rates may be looked into.

12. There should be package charges for al procedures to avoid
running around by patient’s attendant for minor requirements. The
prescriptions should be given at least for 3 days with condition of
return ability in case of non- utilization.

13. Media: One patient observed that there are many negative articles
about AIIMS, in the newspapers. They should cover positive
achievements aso. The media coverage should be improved the
image of the ingtitute by giving more publicity to the good work
being done.

CONCLUSION

It was found in the present study that most of the patients are satisfied with
most of the services in the Cardio Thoracic and Neurosciences Centre of
AlIMS, New Delhi.

Five major satisfiers were:
Behaviour of doctors

Explanation about disease and treatment
Courtesy of staff at admission counter
Behaviour of nurses

Cooperation of nurses.

ive major dissatisfiers were:
Cleanliness of the toilet
Qudlity of the food
Explanation about rules and regulations.
Behaviour of Hospital and sanitary attendants
Room preparation
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[Abstract: The health care in modern days has become more complex sophisticated and more expensive in terms of cost of drugs, surgical equipmant\
and hospital stay. The study was undertaken with the prime objective of studying the drugs stored in pharmacy department according to their cost
and criticality. To access the inventory of drugs at SKIMS the area of study included- main drug and pharmacy store. It was a retrospective study
carried out for a period of one year from 1-4-2005 to 31-3-2006. The study revealed that 156 items in total were stored during the study period.
The value of annual consumption of the inventory was worked out to be Rs.9303507.0ut of these drugs,15.38% consumed 70% of annual drug
expenditure comprising group ‘A’ items. 22.43% consumed 20% of annual drug expenditure forming group ‘B’ items. Rest 62.17% items
consumed only 10% of total budget, classified as group ‘C' items. VED classification of the inventory revealed that out of 156 items stored, 19.23%
were conddered ‘\ital’ by the congtituted medical panel; 39.10% were ‘Essential’ and the rest, 41.66% were consdered ‘Desirable’. The results of
the study are expected to guide the management to delegate the responsibility to different officers and apply the “Principle of Management by
Exception”. Moreover it will facilitate the management in controlling the cost and ensure the availability of vital and essential items in the hospital
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which will be in the interest of patients and the administration.
\§

J

INTRODUCTION

The hedlth care in modern days has become more complex sophisticated
and more expensive in terms of cost of drugs, surgica equipment and
hospita stay. With rise in per capitaincome of genera population and dso
with rise in the level of generd information and education of people, the
demand for more sophisticated medica care has come up. However, therise
inhospital costshasbeen substantially morethan therisein genera consumer
price. “Since 1950, the cost of one day's stay in a hospital has increased
more than 1,000 percent compared with 135 percent climb in the consumer
price index” .

Economics of materids control is a metter of sdf presentation in today’s
competitive environment. Materias control is a matter of rupee contral; it
is axiomatic that stringent controls must be placed on higher vaue items.
The management of inventory pares the avenues for optimizing the codts
of Medicare services besides making available materids to the patients
which increase the quality of hedth care services.

Out of materids, drugs consume amgor portion of hospitd budget. The
basic socid issue confronting medica practice today is how to improve the
organizationof utilization of thefruitsof medica knowledge, thetechnological
advancement and managerid innovation in Health Care Ingtitutions on
most economica terms. The rising hospita cost and methods to contain
this have attracted the attention of one and dl be it the professonds, the
public and private sector management and even the trade union activist.2
The hospital management has to ensure the availability of various drugs
round theclock astheseare essentid and vita for patient care. The Pharmacy
Departments are most often charged with responsibility for managing drug
andddivery sysemcosts Systemsshould developto utilizedrugand ddivery
resources in a cost effective fashion. The pharmacy management team
should focus on developing effective Strategies to maximize leverage of
drugs and human resource cos.

Since there is widespread concern about the cost of hedlth care, avariety of
cost containment initiatives have been pursued.

Themain hedth concern now-a-daysisallocation of resourceson arationde
basis Management must thereforelay stressonthecost andysisand formulate
guidelines for the definitions of cost and established standards through cost
andyss Cogt andysisis aresearch tool for the financid management in a
hospita. The objective of the study was to andyze the drugs stored in Drug
and Pharmacy of Sher-i-Kashmir ingtitute of Medica sciences according to

their cost and ariticality (ABC and VED analysis).
MATERIAL & METHODS

It was a retrospective study carried out for a period of one year from 1-4-
2005 to 31-3-2006. The data was collected by checking the stock registers
and the bills of the supplies of main drug store. The dataincluded only those
drugs which were provided to the patients by the hospital and does not
include the drugs for sdes counter, surgical items, disposables, and dressng
items. The researcher visited the main drug store daily on working days and
the items were recorded on predesigned and pretested proforma developed
for the same purpose. The proforma enlisted the inventory of drugs stored
for the study period as well as additional characteritics like cost per unit,
units stored as well as the total cost for each drug. The proforma aso
categorized drugs in accordance with VED andyss. The totd cost of the
drugs stored was entered on the proformain descending order with highest
cost item at the top and lowest cost item at the bottom. The cumulative cost
was caculated and entered on the same proforma. Cumulative cogt of the
drugswas compared with actual no. of drugsand theresultsdrawn onagraph
showing percentage of A, B and C category drugs.

A-category being the highest cost items.

B-category the intermediate cost items and

C-category the lowest cost items.
To study the inventory of drugs on the basis of their criticdity (VED
andyss), ateam of five medical expertsincluding aphyscian, asurgeon, a
cardiothoracic surgeon, agestroenterol ogist and acardiologist wascongtituted.
The inventory of drugs stored for the study period was presented to each
member of the team for categorization of drugs on the basis of VED
andysis.
The find lig of drugs arranged on the basis of VED andyss by medica
experts was anayzed for concurrence of opinion regarding classification.
Up to 60% concurrence was taken as cutoff limit. Drugs having concurrence
of opinion less than 60% were not conddered for the category.

RESULTS

Cost accounting has become an essentid part of healthcare management.
Theincreasing costs have forced the hedthcare managers to know the costs
of different aternatives, approaches to providing care. These costs can
only be known if the organization has the knowledge and capability to
measure:3With the advent of advanced medica technology and drugs, the
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expenditure on hedth-care ddivery is increasing disproportionately as
compared to theresourcesavailable. Armed forcesmedica services(AFMS)
provide state of at medica care through a network of over 100 hospitas
with a central procurement system. In one of their studies, they found that
the drugs consume approximately 60% of the total consumable budget.* ®
This necessitates effective and efficient management of medical stores.
Efficient priority setting, decison making in purchases and distribution of
specific drugs, close supervison of drugs belonging to important categories,
and prevention of pilferage depends on drug and inventory management. In
adudy from alarge sate funded hospita, control messures for expensve
drugs have resulted in 20% savings®

Inventory contral is the tool of management which is used to maintain an
economic minimum investment in materias and products for the purpose
of obtaining a maximum financid return. ABC andysis is the andyss of
stores on cost criteria. VED analysis andyses inventory on the basis of
criticdity in relation to the functioning of the hospital. The study reveded
that 156 items in total were stored during the study period. These items
included the drugs provided by the hospital to the patients and does not
include the drugs for sdes counter, surgical items, disposables and dressing
materias. The vaue of annua consumption of the inventory was worked
out to be Rs.9303507/-.

Thisamount does not include the inventory carrying cog, inventory storage
cost and inventory acquisition/replacement costs.

Out of these drugs, 24 items (15.38%0) consumed 70% (Rupees 6512454) of
annual drug expenditure comprising group ‘A’ items.35 items (22.43%)
consumed 20% (Rs.1860701) of annud drug expenditureforming group ‘B’
items. Rest 97 items (62.17%) consumed only 10% (Rs.930350) of tota
budget, classfied asgroup ‘' C items- Table 1.

Table-1: ABC analysis of drugs at SKIMS Drug and pharmacy
deptt.

Drug analysis Category Total
A B C

Total annual consumption(%) 70 20 10 100

Value of annual consumption(Rs) ~ 6512454.9 1860701.4 930350.7 9303507

No. of items 24 35 97 156

%age of items 15.38 2243 62.17 100

The annud drug consumption in terms of rupees was plotted againgt the
inventory of items stored during the study period and is depicted in Fig-1.

%age of Annual
Consumption Value
wn
o

0 A B C

(o] 10 20 30 40 50 60 70 80 90 180
%age No. of Items

Figure 1: ABC Analysis of drugs at SKIMS Drug & Pharmacy Department

For ABC andysisit isthe annua vaue of consumption which istaken into
congideration and has nothing to do with the unit cost of the item.

The curve clearly depictsthe percentage no. of items (A=15.38%, B=22.43,
C=62.70%) and their percentage annual consumption value (A=70%,
B=20%, and C=10%).

VED cdlassfication of the inventory depicted in Table-2 reveded that out
of 156 items stored 30 items(19.23%) were considered ‘Vital’ by the
condtituted medica pand; 61 items (39.10%) were ‘Essentid’ and the rest
65 items (41.66%0) were considered ‘Desirable’. Out of 30 vitd items, 10
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items had 100% concurrence of opinion of the medica pand, 7 items had
80% concurrence while 13 items had 60% concurrence of opinion on drug
classfication. 61 itemswhich were considered essentid, 25 itemshad 100%
concurrence of opinion of medica pane for being included as ‘ Essentia
items. Only 33 items of the remaining 65 items considered desirable had
100% concurrence of opinion of the medica pandl.

Table-2: Distribution of drugsinto VED classification.

Category of drugs No. of drugs % of drugs Concurrence of medical panel on drug
classification
100% 80% 60%
Vital 30 19.23 10 7 13
Essential 61 39.10 25 20 16
Desirable 65 41.66 33 20 12
Total 156 100 68 47 41

The ABC-VED matrix classification of the inventory depicted in Table-3
reveds that 49 items (31.41%) out of 156 items condtituted Category-I
items.10 items of Category-I items were both high cost and vitd, 11 items
were high cost and essentid, 8 itemswere high cost and desirable. Category-
1 items (39.10%) was congtituted by intermediate cost and essentia items
numbering 17, intermediate cost and desirableitems numbering 11 while 33
itemswere low cost and essentid.

Table-3: Showing ABC-VED matrix

Category of Matrix
Drugs Classification

(AE) (AD) Category-I
11 8 (31.41%)
(BE) (BD) Category- 11
17 11 (39.10%)
(CE) (CD) Category -III
33 46 (29.48%)
Category-I11, items (29.48%) numbered 46, were low cost and desirable items.

DISCUSSION

The rising cogt of the hedth care has become a matter of grest concern
dlover the world. Today's hedlthcare is more complex, more sophisticated
and it is hoped to be more effective. Increase in costs of hospital care,
modern technology, inflation, increesing demandsand expectationsof public
are necesstating the development of financia policies and mechanisms.
The main hedthcare concern nowadays is development of resources on
rationde bass.

Approximetely 35% of theannual hospita budget isspent onbuyingmaterids
including drugs. This necessitates effective and efficient management of
medica gtores. Efficient priority setting, decison making in purchese and
digtribution of specificdrugs, dosesupervisonondrugsbe ongingtoimportant
categories, and prevention of pilferage depend on the drug and inventory
management.

ABC andysis of the drugs stored a Drug and Pharmecy deptt. of SKIMS
reveded that 156 items were stored in total during the period of study. The
annud vaueof consumption for theinventory worked out to be Rs.9303507.
Of these drugs 15.38% items (n=24) consumed 70% of annual drug
expenditure comprising group “A” items. 22.43% items (n=35) consumed
20% of annua drug expenditure, forming group “B” items. Rest 62.17%
inventory consumed only 10% of the annua budget and were dlassified as
group “C” items.

Research by Lt.Col.R Guptaet d in 2007, sudied ABC and VED andysisin
medica storesof a190 bedded hospitd. Theresults of the study showed thet
14.4% (n=47) items consumed 70% of annual drug consumption comprising
group“A” , 22.46% (n=73) items 20% of annua drug consumption forming
group “B” items and rest 205 (63.7%) drugs merely consumed 10% of the
annua drug expenditure, grouped as* C” items. Thefindingsof the study are
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in complete agreement with the findings of the present study.

Another study inline with the findings of present study by Ridhi Prakash
Doshi et a observed that about 70% of the annual drug expenditure was on
35 drugs, 20% on 56 drugs and 10% on 308 drugs.”

The drugs belonging to group “A” category should be controlled strictly by
top management of the indtitution. The group “B” items require amoderate
control by the middle level managerswhilethe“C” items can be left for the
lower management asit requireslesser control meesuresfor order and purchase.
Also in line with the findings of the present study, research by Ashraf Khan
e d a atertiary careingtitute reveded that cumulative cost of Rs.87 lac was
spent on 198 items stored during the period of study.®

Most of drug budget was spent on“A” itemswhich was 75% and rest 25% on
“B” and “C” itemswhich was found as 18% and 7% respectively. Further in
comparison with the results of present study, research by D Mario et d
observed that 822 drugs were stored during the period of study. Out of 822
drugs, 10.83% wereclassfied as A" category and consumed around 69.82%
of the annua budget. “B” category items congtituted 20% and consumed
20.13% of annua consumption budget. Group“C” items condtituted 69.10%
of the totd inventory and consumed 10.05% of the annual budget.

VED dassfication of the inventory revealed that out of 156 items stored,30
items (19.23%) were considered “ Vital” by the congtituted medical pandl; 61
items (39.10%) were “Essentid” and the rest 65 items (41.66%) were
considered“Desirable’. Out of 30vitd items, 10itemshad 100% concurrence
of opinion of the medica pandl, 7 items had 80% concurrence while 13
items had 60% concurrence of opinion of the congtituted medica panel on
drug classfication. 61 items which were considered essentia, 25 items hed
100% concurrence of opinion of the medica pand for being included as
esential items.

Only 33 items of the remaining 65 items considered desirable had 100%
concurrence of opinion of the medica panel. Lt.col.Gupta et d in ther
research observed that 24 (7.3%) items condtituted vital, 160 (49.3%) items
wereconsdered essentid and therest 141 (43.4%) wereconsidered desirable.
Inline with the findings of the present study, Ridhi Prakash Doshi et d dso
observed that 13% (n=54) drugswere vitd for the patientslife, 51% (n=203)
drugswere essential and 36% (n=142) were considered desirable.

The ABC-VED matrix reveaed that 10 items of Category-I drugswere both
high cost and vitd, 11 items were high cost and essentid and 8 items were
high cost and desirable.

Category-11 items were congtituted by intermediate cost and essentid items
(n=17), intermediate cost and desirableitems (n=11), and 33 itemswere low
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cost and essentid.

The Category-I11 items were both low cost and desirable. Inline with the
findings of the present study, Lt.Col.Guptaet d observed that 68 itemswere
classfied as Class| items, 159 items condtituted ClassI, while 98 items
were condituted as Class 1.

Inacomparablestudy by Sikder SK et d ABC-VED matrix showsthat out of
292 items, 63 (21%) items were Class|, 164 items (56%) Class|| and 65
items (22%) were Class-11. In agreement with the findings of the present
study, research by Ridhi Prakash et d showed that Category-X conssts of
expensveand vitd drugsaccounting for 20.6%of drugs. Category-Y conssts
of lessexpensve and essentid drugs accounting for 50.9% and Category-Z
consists of chegp and non-essentid drugs accounting for 28.6%.

CONCLUSION

Thestudy hasandyzed theinventory of drugsas per their cost and criticality.
It is expected to guide the management to delegate the responsibility to
different officers and apply the “ Principle of Management by Exception”.
Moreover it will fecilitate the management in controlling the cost and
ensure the availability of vita and essentid itemsin the hospital which will
bein the interest of patients and the administration. It is aso suggested that
the sales counter inventory be dso andyzed which involves more costly
drugs and have much more financid implications.
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FutureM edicine: Nanomedicine

Syed Abeer
University of Glasgow, United Kingdom

( )
Abstract: Nanotechnology is a field of applied science focused on the design, synthesis, characterization and application of materials and devices
on the nanoscale. The application of nanotechnology within medicine has the ability to revolutionize the cure, alleviation and prevention of disease
dragtically, and ultimately reinforce the restoration and preservation of health through the design, characterization, production and application of
nano sized, intelligent materials.

Nanomedicine is the preservation and improvement of human health using molecular tools and molecular knowledge of the human body.
Nanomedicine will have extraordinary and far-reaching implications for the medical profession, for the definition of disease, for the diagnosis and
treatment of medical conditions including aging, and ultimately for the improvement and extension of natural human biological structure and
function. As the science and technology of nanomedicine speed ahead, ethics, policy and the law are struggling to keep up. It is important to
proactively address the ethical, social and regulatory aspects of nanomedicine in order to minimize its adverse impacts on the environment and
public health and also to avoid a public backlash. At present, the most significant concerns involve risk assessment, risk management of engineered
nanomaterials and risk communication. Future applications of nanomedicine will be based on the ability to build nanorobots. These nanorobots
could actually be programmed to repair specific diseased cdls, functioning in a Smilar way to antibodies in our natural healing processes. Human
health has always been determined on the nanometer scale; this is where the structure and properties of the machines of life work in every one of the
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cdls in every living thing. The practical impact of nanoscience on human health will be huge.

J

INTRODUCTION

Nanotechnology consists of the processing of, separation, consolidation,
and deformation of materiads by one atom or one molecule. More broadly,
nanotechnology includes the many techniques used to create structures a a
size sce below 100 nm. The biological and medical research communities
haveexploited theunique propertiesof nanomateria sfor variousgpplications
(eg., contrast agents for cell imaging and therapeutics for treating cancer).
Terms such as biomedical nanotechnology, bionanotechnology, and
nanomedicine are used to describe this hybrid field. Functiondities can be
added to nanomaterids by interfacing them with biologica molecules or
structures. Nanomaterials can be useful for both in vivo and in vitro
biomedica research and applications. The integration of nanomaterials
with biology has led to the development of diagnostic devices, contrast
agents, andytica tools, physica therapy gpplications, and drug-ddivery
vehicles.

NANOMEDICINE

Nanotechnology has become a new advent of medicine (nano-medicine).
The use of nanotechnology in medicine offers some exciting possibilities.
Some techniques are only imagined, while others are & various stages of
testing, or actudly being used today. Two main approaches are used in
nanotechnology: oneisa“ bottom-up” gpproach wheremateria sand devices
are built up aom by atom, the other a“top-down” approach where they are
synthesized or congtructed by removing existing materia from larger entities.
Nanotechnology inmedicineinvolvesapplicationsof nanoparticlescurrently
under development, aswell aslonger rangesresearch that involvesthe use of
manufactured nano-robots to make repairs a the cellular level (referred to
as nanomedicine). Nanotechnology-on-a-chip is one more dimension of
lab-on-a-chip technology. Biologica tests measuring the presence or activity
of sdlected substances become quicker, more sensitive and more flexible
when certain nanoscale particles are put to work as tags or labels.

The overdl drug consumption and side-effects can be lowered significantly
by depositing the active agent in the morbid region only and in no higher
dose than needed. This highly sdlective gpproach reduces costs and human
suffering. A targeted or personalized medicine reduces the drug consumption
and treatment expenses resulting in an overdl societa benefit by reducing
the costs to the public hedth system.

Nanotechnology can help to reproduce or to repair damaged tissue. Thisso

called “tissue engineering” makes use of artificially stimulated cell
proliferation by using suitable nanomaterid-based scaffolds and growth
factors. Tissue engineering might replace today's conventiond trestments,
eg. transplantation of organs or artificid implants. There are four entry
routes for nanoparticles into the body: they can be inhaled, swallowed,
absorbed through skin or be ddliberately injected during medical procedures
(or released from implants). Once within the body they are highly mobile
and in some instances can even cross the blood-brain barrier.

TYPESOFNANOPARTICLES

Nanoparticle contrast agents are compounds that enhance MRI and
ultrasound results in biomedica applications of in vivo imaging. These
particles typicaly contain metals whose properties are dramaticaly dtered
& the nano-scae. Gold “nanoshells’ are useful in the fight against cancer,
particularly soft-tissue tumors, because of their ability to absorb radiation at
certain wavelengths. Once the nanoshells enter tumor cells and radiation
trestment is applied, they absorb the energy and hest up enough to kill the
cancer cells. Positively-charged silver nanoparticles adsorb onto single-
stranded DNA and are used for its detection. Many other tools and devices
for invivoimaging (fluorescence detection systems), and toimprovecontrast
in ultrasound and MRI images, are being devel oped.

In the case of cancer thergpies, drug ddlivery properties are combined with
imaging technologies, so that cancer cells can be visudly located while
undergoing trestment. The predominant strategy is to target specific cells
by linking antigens or other biosensors (e.g. RNA strands) to the surface of
the nanoparticles that detect specidized properties of the cdll wals. Once
the target cdll has been identified, the nanoparticles will adhere to the cell
surface, or enter the cell, viaaspecialy designed mechanism, and deliver its
payload.

Once the drug is ddlivered, if the nanoparticle is dso an imaging agent,
doctors can follow its progress and the distribution of the cancer cell is
known. Such specific targeting and detection will aid in tregting late-phase
metastasized cancers and hard-to-reech tumors and give indications of the
spread of those and other diseases. It dso prolongs the life of certain drugs
that have been found to last longer insde a nanoparticle than when the
tumor was directly injected, since often drugs that have been injected into a
tumor diffuse away before effectively killing the tumor cells.

Molecular nanotechnology refers to the three-dimensiona positional
control of molecular structure to creste materials and devices to molecular
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precison. The human body iscomprised of molecules, hencethe availability
of molecular nanotechnol ogy will permit dramatic progressin human medica
services Morethanjust an extenson of “molecular medicine,” nanomedicine
will employ molecular machine systems to address medical problems, and
will use molecular knowledge to maintain and improve human hedth at the
molecular scde. Nanomedicine will have extraordinary and far-reaching
implications for the medica profession, for the definition of disease, for the
diagnosisand treetment of medica conditionsincuding aging, and ultimately
for the improvement and extension of natural human biologica structure
and function. Nanomedicine is the preservation and improvement of human
hedlth usng molecular tools and molecular knowledge of the human body.

APPLICATIONSOFMEDICAL
NANOTECHNOLOGY

Applications of medica nanotechnology span acrossavariety of arees such
asin Drugs, Medicines, Therapeutics in Diagnostics of disesses, ébnorma
conditions etc., in Surgery, in Medical Robotics, in the general sake of
increasing knowledge of the human body, etc.

Nanoparticles are taking over the world of
biomedicine

Applications in Drugs and Medicine

Nanotechnology can deliver medicine or drugs into specific parts of the
human body, thereby making them more effective and less harmful to the
other parts of the body. Anti-cancer gold nanoparticles have been found
very effective. Gold “nanoshells’ are useful to fight cancer because of ther
ability to absorb rediation at certain wavelengths. Once the nanoshells enter
tumor cdls and radiation trestment is gpplied, they absorb the energy and
heat up enough to kill the cancer cells. Not only gold but other eements can
adsobeusad.

Applications in Surgery

With nanotechnology, minute surgical instruments and robots can be made
which can be used to perform microsurgeries on any part of the body.
Instead of damaging alarge amount of the body, these instruments would be
precise and accurate, targeting only the area where surgery should be done.
Visudization of surgery can aso beimproved. Instead of a surgeon holding
the instrument, computers can be used to control the nano-sized surgica
instruments. “Nanocameras’ can providecl oseup visudization of thesurgery.
Thereislesschance of any mistakes or faults. Surgery could dso bedoneon
tissue, genetic and cdlluler levels.

Nano-robotics, dthough having many applicationsin other aress, have the
most useful and variety of uses in medical fields. Future medical
nanotechnology expected to employ nanorobots injected into the patient
to perform trestment on a celular level.

The workings of cells, bacteria, viruses etc can be better explored. The
causes of relatively new diseases can be found and prevented.

Restore vison. Genome sequencing can be made much easier. Biologica
causes of menta diseases can be monitored and identified. Smple curiosity
canbeanswered.

Tissueengineering couldasobedoneusingnano-materias Tissueenginesring
makes use of artificialy stimulated cell proliferation by using suitable
nanomaterial-based scaffolds and growth factors. Advances in
nanotechnol ogy-based tissue engineering could dso lead to lifeextenson in
humans and other animals.

Potential risks
Potentid risks of nanotechnology can broadly be grouped into three arees:
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the risk to hedth and environment from nanoparticles and nanomaterids,
the risk posed by molecular manufacturing (or advanced nanotechnology);
and societdl risks,

Economical |ssues

Will “nanomedicing’ widen the gap between the rich and the poor in its
initial stages like many disruptive technologies of the past? |s there a
certain patent for nanomedicine? How much will theidess of nanomedicine
sl for? Will the poor get equa access to nanomedicine and other nano-
medicina technologies?

THE FUTURE OF MEDICINE

Study of medica history reveds a long, hard struggle to improve human
health, a struggle that will ultimately culminate in a grand victory; the
dimination of ill heelth and suffering in the 21t Century. Assuming that the
gpproximately ten hillion people who have ever lived survived an average
of 40 years and spent just 2% of their lives in misery and sickness from
disease, and then a not inconsiderable price of ~70 trillion man-hours of
human suffering will have been paid to achieve thisend.

Biotechnology and geneticengineering arecomparatively well-known because
of their many important successesover thelest severd decades. But advocates
of these approaches often ignore a future post-biotechnology discipline,
just now appearing on the 2-3 decade R&D horizon, that can amost
guaranteewhole-body elimination of biological senescenceandtheindefinite
maintenance of heelthy mind and body, whileproducing few if any unwanted
medical side effects. This new technology involves the application of
molecular nanotechnology and nanorobotics to human hedth care. In near
future, it will become increasingly clear that dl of biotechnology is but a
smdl subset — dbeit an important subset — of nanotechnology. Indeed, the
21 century will be dominated by nanotechnology — the engineering and
manufacturing of objects with atomic-scale precision — not biotechnology.
Humanity is poised a the brink of completion of one of its greatest and
most noble enterprises. Early in the 21t century, our growing ahilities to
swiftly repair most traumetic physica injuries, eiminate pathogens, and
dleviate suffering using molecular tools will begin to coalesce in a new
medica paradigm caled nanomedicine. Nanomedicinemay bebroadly defined
as the comprehensive monitoring, control, construction, repair, defense,
and improvement of all human biological systems, working from the
molecular leve, using engineered nanodevicesand nanostructures, molecular
machine systems, and — ultimately — nanorobots too smal for the eye to
e

Moalecular nanotechnol ogy refersto thethree-dimensiona positional control
of molecular sructureto creste materia sand devicesto molecular precision.
Thehuman body iscomprised of molecules; hencetheavailability of molecular
nanotechnology will permit dramatic progress in human medica services.
More than just an extension of “molecular medicing” nanomedicine will
employ molecular machine systems to address medica problems, and will
use molecular knowledge to maintain and improve human hedth at the
molecular scale. The body isconstantly under assault from the environment,
and the immune system is continualy waging a silent war againgt these
threats. Toxins, bacteria, fungi, parasites and viruses are al constantly
attacking the body and trying to do it harm. Many nanotechnological
techniquesimagined only afew yearsago aretoday dready making remarkeble
progress toward becoming redlity. Scientists are currently exploring how to
put to use dendrimers, (branched spherica molecules) carbon buckybdls,
and other specifically engineered nanoparticle drugs to combat everything
from bacteria and viruses to cancer. Nanoshells could aso be used to
concentrate infrared (laser) light to heat, and thereby selectively destroy
cancerous cdls. It may become possible to ordly administer drugs that can
currently only be delivered by injection. Nanoparticle encapsulaion of the
drug will help it to easily pass through the stomach lining and into the
bloodstream where its payload would be released. Inhaled nanofibers can
even dimulate the regeneration of cartilage in damaged joints.

Thetrue potentia power of nanomedicine, however, liesin ill theoretica,
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tiny medica nanorobots. “Nanobots’ will bedevicesassmal asamicrobe,
but they will not possess the ahility to self-replicate. These engineered
nanodevices, or nanomachines, will repair the damage thet accumulates as
aresult of metabolism (being dive) by performing nanorobotic thergpeutic
procedures on each of the ~75 trillion cells that comprise the human body.
They will contain various subgtructures such as an onboard power supply,
nanocomputer, sensors, manipulators, pumps, and pressure tanks. By the
early 2020s, molecular manufacturing - the ability to manufacture objects
chiefly out of carbon with atomic precision, in very large numbers (through
massively pardld assembly) using nanofactories- will engblethefirst nanobots
to be inexpensively produced for use in medicine. Researchers are aready
beginning to tackle the problem of how to congtruct such devices.

As doctors begin to use medica nanobots in their daily practice, they will
gain the ability to rapidly repair dmost any physica injury, cure virtualy
every known disease thet disables and kills people today, and vastly extend
human life and health span.

Respirocytes are a design for an atificid red blood cell. The human body
contains gpproximately 30 trillion natura red blood cellswhich circulate in
the bloodstream and occupy roughly half of the blood volume. A singledisc-
shaped red blood cell measures around 6-8 imin diameter and 2-3 im thick.
Respirocytes will be much smaller - an entire respirocyte will be a‘ perfect’
sphere measuring only a single im in diameter - about the same Sze as a
bacterium. A respirocyte will be an atomically-precise arrangement of 18
billion structura atoms. An onboard nanocomputer controls the loading/
unloading of oxygen and carbon dioxide moleculesto and from microscopic
pressure tanks made of diamondoid crystal viathousands of molecular-scae
pumps arranged over its surface. Just 5 ml (or one thousandth of our tota
blood volume) worth of respirocytes added to aperson’sblood could double
their natura oxygen-carrying and carbon dioxide removing capacity. A
single respirocyte will be capable of transporting hundreds of times more
bioavailable oxygen than anatura red blood cell, at only afractionthesize.
Half aliter - the most respirocytes that could be safely added to a person’s
blood - would allow them to sprint a top speed for twelve minutes, or
remain underwater for up to four hours without taking a single bresth.
Alternatively, repirocytes would buy vaugble time in the event of a heart
atack, or drowning, and due to their diminutive form factor they would be
able to supply needed oxygen to cells that would otherwise be starved
following a crushing or other accident that contricts blood flow.
Microbivores, or nanorobotic phagocytes (artificial white blood cells)
introduced into the bloodstream would form a synthetic immune system, a
search and destroy task-force congtantly on patrol for pathogenic microbes,
viruses and fungi. Multiple-drug resistant strains of bacteriastand no chance
againg themicrobivore. Even the deadliest of infectious pathogens could be
completely cleared from the system within just minutes or hours with no
negativeeffect to the patient, and using only afew millilitersof microbivores.
Contragt this with the weeks or months required to achieve smilar results
(best case scenario) with current antibiotics. Microbivores are expected to
be on the order of athousand times faster acting than even antibiotic-aided
natural phegocytes. With additiond programming, similar nanobots could
be used to detect and sdlectively destroy cancerous cells, or even clear
obstructions from the bloodstream in just minutes, preventing ischemic
damage in the event of a stroke.

Chromallocytes, one variety of cdll-repair nanobot, would enter the nucleus
of acdl and extract dl of the genetic materid (chromosomes) and replace
it with a synthetically produced copy of the original that has been
manufactured in alaboratory to contain only non-defective base-pairs. The
result of this cytosurgical “Chromosome Replacement Therapy” (CRT)
processwould betheremovad of dl inherited defectivegenes, reprogramming
of cancerous cells back to a hedthy state, and a permanent cure for al
genetic diseases, or any combinaion thereof desired by the patient. CRT
will enable us to exchange our old defective chromosomes with digitaly-
precise new copies of our genes, manufactured in alaboratory by abenchtop
size production device, using the patient’'s genome as the blueprint. By
ingtaling new DNA in every tissue cdl in the body, this technology will
make it possibleto arrest and even reverse the effects that aging has on our
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biology, and most current causes of natural human desth - forever severing
thelink between caendar ageand physiologica hedth. If youarebiologicaly
old, and do not wish to be, then for you, aging/being old isadiseese, that you
deserve to be cured of. Through a combination of nanobot thergpies, say
once a year or less frequently, accumulated metabolic toxins and other
nondegradablemateria will bedeansed fromyour body, whilechromallocytes
delete any genetic mutations or damage. Any remaining structurd damege
to cells that they are unable to auto-repair such as disabled or enlarged
mitochondria will be dedt with using dedicated cellular repair nanobots.
These rejuvenation procedures will need to be repested once ayear (or less
frequently) to revert al of the damage that occurs on a continua basisasa
result of metabolism.

Clottocytesareadesign for micron-scae, oxygen/glucose-powered, atificia
mechanica platelets. Clottocytes would be 100 to 1,000 times faster in
responsethan the body’snaturd platelets, stopping bleeding dmost ingtantly
(within about one second) even in the event of fairly large wounds. The
clottocyte is conceived as a two micron diameter, spheroida nanobot that
contains a tightly-folded (biodegradable) fiber mesh payload which, when
commanded by its interna nanocomputer, deploys in the generd vicinity
of adamaged blood vessdl. Certain partsof the mesh aredesigned to dissolve
exposing sticky sections upon contact with water in the blood plasma. The
overlgoping nettings of multiple activated clottocytes trap blood cells and
stop bleeding immediately. The clotting function performed by clottocytes
isessentially equivalent to thet of biological platelets, abeit at just 1/10,000th
the concentration in the bloodstream, (or approximately 20 nanobots/
cubic centimeter of blood.) and much quicker acting.

DNA canbeconddered tobebiological nanosoftware; ribosomes, largescae
molecular congtructors. Enzymes are what Nature chose as truly functiona
molecular Szed assemblers. Genetic engineersare not creating new tools per
se, but rather, adapting and improvising from what Nature has aready
provided. Futuregenerationsof engineers, armedwith molecular engineering
techniques, will haveared chance of imitating and perhapsimproving upon
Nature.

Nanobotscan dso bedesigned and congtructed with absoluteatomic precision
- aleve of perfection that is actually beyond that which say, an entire
netural cell operates on. Practicaly every atom in a nanobot will have a
paticular function in the overal sructure. Intelligent design of the human
vaiety can now be much more direct and efficient than nature - but it took
neture to get us this far.

THE END OF AGING AND DISEASE

Theresult of these technologica advanceswill be the effective end of aging
aswedl asthereversd of one's current biologica ageto any new agethet is
desired. These procedures are anticipated to become commonplace as the
technology evolves, a few decades hence. With routine annua checkups/
repairs, and the occasiona magjor tune-up, you could remain virtually
congtantly your ided biologica age. Most people will probably choose to
remain perpetualy in the prime of their lives - their early twenties -
physiologicaly. Peoplewill il diea some point, however most desthswill
likely become accidentd, rather than “natural.” Even if such procedures can
keep you “dinicadly immortd,” if you're hit by a flying car, you may ill
die, though cel repair nanobotsand other advanced futuremedica techniques
will be able to repair much more extensive injuries than are now possible.
Basad on projected rates of accidental desth and suicide, alife expectancy of
at leest one thousand years is expected - if we don't annihilate ourselvesin
the interim.

Perhaps the most significant danger in curing aging is in the cultural and
intellectua stagnation of humankind that may result if the current generation
were stopped in time. Aging and Disease result from the molecules in our
tissuesdiding into disorder, first destroying hedlth, and eventudly teking life
itself. Nanotechnology will give us numerous novel approachesto repair our
aging bodies and undo the disastrous results of the ravages of time. The
advancements anticipated in the Nano age offer the first promising hope of
a science-basad fountain of youth. Radicd life (and hedlth) extension will
become commonplace.
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DIAGNOSTICS

The high-tech, cutting edge tools required by medicine (especialy medica
research) are presently very expensive to produce. Building with individua
aoms makes it possible to produce entire tools that are incredibly small.
Sensors, and indeed entire nanobots, will be made that are tiny enough to fit
withinliving cells

The complexity of the human body dictates that determinetion of its state
requiresthe collection of large volumesof data. An analysisof thesedatawill
even be available in real-time, (crunched by integrated nanocomputers
millionsof timesfaster than current-day computers.) Monitoring thepatient’s
condition continuoudy, they will congtruct a detailed modd of the patient’s
body, and apply a predictive approach to both the course of the disease or
other allment and any possible course of action in treating the condition.
The sensors/nanocompuiters could even provide recommendations based on
computation of the probabilities of various potentia trestments. The smdll
sizeand low cogt of nanosensorswill, for thefirgt time, make gathering this
information possible, even in routine diagnosis. With red-time monitoring
of a patient’s systems, it becomes possible to identify problems much
ealier, dlowing for amore aggressive and experimentd trestment gpproach.
Thousands of medicd tests will be combined into a single, inexpensive,
hand-held device. This will make diagnosis much more religble, hence
increasing accuracy while reducing malpracticelinsurance liability.

INVINCIBLE MENTAL HEALTH

The single most exciting prospect of molecular nanotechnology is the
potentia to rewrite the very subjective qudity of every moment of our
experience itsdf into something infinitely more fulfilling. Aldous Huxley
oncesad, “If wecould sniff or swallow something that would, for fiveor six
hours each day, abolish our solitude asindividuas, atone uswith our fellows
inaglowing exdtation of affection and make lifein al its aspects seem not
only worth living, but divinely beautiful and significant, and if this heavenly,
world-transfiguring drug were of such a kind that we could wake up next
morning with a clear head and an undamaged condtitution-then, it ssemsto
me, dl our problems (and not merely the one small problem of discovering
anove pleasure) would bewholly solved and earth would become paradise.”
It is possble that our super intelligent posthuman descendants (or perhaps
even our future selves) will beanimated by gradientsof blissthet areliteraly
billions of times richer than anything biologicaly accessble today.

REENGINEERING THE MAN MADE
WORLD

Huge aspirations are coupled to nanotechnological developmentsin modern
medicine (Nanotechnology, Biotechnology, Information Technology &
Cognitive Science- NBIC developments). The potentia medica applications
arepredominantly indiagnostics (disease diagnos sandimaging), monitoring,
theavailability of more durableand better prosthetics, and new drug-ddlivery
systems for potentialy harmful drugs.

Nano medicine provides a new avenue for developing ways of combating
these stumbling blocks. For instance for many ailments surgery is an
inevitability, but surgery can be very damaging to the body. Many patients
may have complications after surgery or reductions in qudity of life. With
Nanotechnology it may be possibleto treat diseasein anon-invasiveway. A
prime example of this is the trestment of tumors with a reduction in side-
effects, through the development of targeted drug ddlivery systems negeting
the need for the poison, dash and burn techniques currently used in medicine
for their treatment.

Nanomedicine makes use of various different engineered nanoparticle types
and encompasses aress such as nanoparticle drug/ vaccine ddivery and in
vivo imaging. Nanomedicine also refers to the field of molecular
nanotechnology in which nanorobots such as neuro-eectronic interfaces
and cdll repair machineswill be used in thergpies and surgeries.

The advent of nanotechnology is considered to be the biggest engineering
innovation since the Industrial Revolution. Proponents of this new
technology promise to re-engineer the man-made world, molecule by
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molecule, sparking a wave of nove revolutionary commercid products
from machines to medicine. Nanotechnology opens up a huge range of
possihilities for humans but it will aso bring huge risks (i.e. misuse and
malfunctioning) so there is a need for strong regulation by Governments
and Internationa Indtitutions.

NANOMATERIALS

Therearedifferent kinds of nanoparticleswhich are suitableto be applicable
indrug- and gene- delivery, probing DNA structures, etc, and are categorized
as: liposomes, polymer nanoparticles (nanospheresand nanocapsules), solid
lipid nanoparticles, nanocrystas, polymer thergpeutics such as dendrimers,
fullerenes (most common as C60 or buckyball, smilar in size of hormones
and peptide a-helices), inorganic nanoparticles (e.g. gold and magnetic
nanoparticles).

Nanoparticles, being the fundamental elements of nanotechnology, can be
goplied in various ways such as fluorescent biologica markers, as markers
for detection of proteins, probing of DNA structures and for separation and
purification of biologica molecules and cells, and they can aso be used for
megnetic resonance imaging enhancement, tumour destruction via hesating,
tissue engineering and drug, gene ddlivery. Two kinds of nanoparticles that
areslitabletobeapplicableat leastindrug-ddivery includegold nanoparticles
(3-20 nm), that are gold composites with dielectrica cores and golden
shells. By choosing theright ratio of coreto shell diametersthe particle can
be tuned to absorb highly in the near infrared, and by irradiation with such
wavelength can be heated, even in deeper skin aress. If the particles are
embedded inatemperaturesens blehydrogenimatrix, thematrix will collapse
and theincluded agentswill bereleased a acritical temperature and second,
magnetic nanoparticles, with controllable sizes between 2-30 nm that can
be coated with biological molecules to make them interact with or bind to
abiologica entity. They can be made to deliver a package (an anticancer
drug, or a cohort of radionudlide atoms) to a targeted region of the body.
The magnetic particles can be provided with energy from the exciting
external field, and can be heated up making them good hyperthermia
agents, delivering toxic amounts of thermd energy to targeted bodies, such
astumours.

For applications to medicine and physiology, these nanomaterials,
nanoparticlesand devices can bedesigned to interact with cellsand tissues at
amolecular (i.e,, subcdlular) level withahigh degree of functiond specificity,
thus dlowing a degree of integration between technology and biologica
systems not previoudy attainable. Due to advancesin biochemical research
and molecular biology diseases can put down to molecular abnormdlities.
Molecular imaging should detect the corresponding molecular signatures of
diseasesand useit for medicd diagnosis. Thisshouldidedly leedtodiagnos's
and therapy before occurrence of symptoms. In molecular imaging, an
imaging molecule is coupled to a transport molecule or particle, which
possesses a targeting unit (eg. specid receptors, or peptides). The target
finding system should be a specific molecular marker of a certain disease
thus the contrast medium accumulates within the sick tissue. Molecular
imaging is developed for severa diagnostic procedures such as magnetic
resonance, ultrasonic imaging, as well as nuclear and optical imaging
technologies.

NANOTECHNOLOGY TOOLS

Different methodsfor the synthesis of nanoengineered materidsand devices
can accommodate precursorsfrom solid, liquid or gas phasesand encompass
a tremendoudly varied set of experimental techniques. Most synthetic
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methods can be classified into two main approaches: “top-down” and
“bottom-up” approaches and combinations of them. “ Top-down”
(photolithography, microcontact printing) techniques begin with a
meacroscopic materid or group of materials and incorporate smaler-scae
details into them, wheress “bottom-up” (organic- synthes's, self-assambly)
goproaches, begin by designing and synthesizing custom-made molecules
that have the ahility to sdlf-assemble or self-organize into higher order
mesoscale and macroscale structures.

Other advanced gpplications of micro- and nanotechnology in medicine are
the microchip-based drug ddlivery systems, which are devicesincorporating
micrometer-scale pumps, vaves and flow channels. They alow controlled
release of single or multiple drugs on demand. Micro- and nanotechnol ogy-
based methods (e.g., UV-photolithography, reective ion etching, chemica
vapour deposition, el ectron beam evaporation) can beused for thefabrication
of these silicon-based chips.

Imaging is becoming an ever moreimportant tool in the diagnosis of human
diseases. Imaging at cellular, and even sub-cellular and molecular leve , istill
largely a domain of basic research. However, it is anticipated thet these
techniqueswill findtheir way intoroutinedinica use Atomicforcemicrascopy
(AFM) and AFMrelated techniques (e.g. Scanning Near-Field Optical
Microscopy-SNOM) have become sophisticated tools, not only to image
surfaces of molecules or sub-cdllular compartments, but aso to meesure
molecular forces between molecules. This is substantialy increasing our
knowledge of molecular interactions.

APPLICATIONSOF NANOMEDICINE

Nanotechnology provides extraordinary opportunities not only to improve
meterials and medica devices but dso to create new “smart” devices and
technologies where existing and more conventiona technologies may be
reaching their limits.

Nanorobots and nanodevices

The “respirocyte’ is expected to be able to deliver more oxygen to the
tissues than naturd red blood cdlls and to manage carbonic ecidity. Primary
medica applications of respirocytes would include transfusable blood
subdtitution; partid trestment for anemia, lung disorders, enhancement of
cardiovascular/neurovascular procedures, tumour therapies and diagnodtics,
prevention of asphyxia, artificid bresthing, and avariety of ports, veterinary
and battlefidd. Microbivores are expected to be up to 1000 times faster
acting than either unaided natura or antibiotic assisted biologic phagocytic
defenses and able to extend the therapeutic competence of the physician to
the entire range of potential bacteria threats, including locally dense
infections. Medical “nanorobots’ may also be able to intervene a the
celular level, performing in-vivo cytosurgery. The most likely site of
pathologic function in the cell is the nucleus — more specificaly, the
chromosomes. In one smple cytosurgica procedure caled “chromosome
replacement therapy”, a “nanorobot” controlled by a physician would
extract existing chromosomes from a particular diseased cdll and insert new
ones in their place, in that same cell. If the patient chooses, inherited
defective genes could be replaced with non defective base-pair sequences,
permanently curingagenetic disease. Engineered bacterid “biobots’ (synthetic
microbes) may be designed to produce ussful vitamins, hormones, enzymes
or cytokinesin which a patient’s body was deficient or to sdlectively absorb
and metabolize harmful substances such as poisons toxins etc into harmless
end products.

Biocompatibility and Orthopedic implants

An important field of gpplication for nanotechnology in medicine is the
biomaterias, used for example in orthopedic implants or as scaffolds for
tissue engineered products. If the design of a hip implant, for instance, is
caried out & nanoleve, it might become possible to congtruct an implant
which dosdy mimics the mechanica properties of human bone, preventing
sress-shielding and the subsequent loss of surrounding bone tissue. Extra
cellular matrix (ECM) provides an excellent three-dimensiona web of

191

intricate nanofibers to support cells and present an ingtructive background
to guide their behavior It tekes avariety of formsin different tissues and at
different stages of development in the same tissue. Nanostructuring of
materials provides a powerful mechanism to encourage and direct cell
behaviour, ranging from cell adhesion to gene expression, thus enhancing
their biocompatibility, by dictating the desirable interactions between cells
and materids.

Nanotechnology in Cardiology

Minimaly invasive trestments for heart disease, diabetes and other diseases
isadesrablegod for scientigts, and thereishopefor it, because of the use of
nanotechnology. Cardiovascular gene therapy could be redlized roughly as
follows: identification of a protein whose presence causes blood vessds to
form, production and packaging of strands of DNA that contain the genefor
meaking the protein and deliverance of the DNA to heart muscle. Of those
seps, the lagt is the most chdlenging. “Biobots’ (a kind of nanorobots),
another application of nanotechnology, is the creation of muscle-powered
nanoparticles having the ability to transfer informetion into cells, gives the
potentid of replacinglost biologica function of many tissuessuchassinoatrid
node. Thiseffect can lead to trestment of diseaseswhich otherwisewould be
fatd or difficult to cure for human beings and Coronany Artery disease
(CAD), by improving the biocompatibility of intracoronary stents and by
regulating the main limit factors for Percutaneous Trandumina Coronary
Angioplasty (PTCA) at a molecular level via nanoparticles.

Various inhibitors of growth factors secreted by activated platelets such as
PDGF, 1I-1, TGF-& and inhibitors of proinflammatory agents relased by
leucocytes upon activation (e.g monocyte chemoattractant protein-1) could
be used as antithrombotic and antirestenctic agents. It can be concluded that
a highly effective molecular coronary intervention by means of
nanotechnology may eiminate the need for stents themsdlves.
Diagnosis of cardiovascular diseases is an gpplication of recent advancesin
nanotechnology as well. Many monoclonal antibodies, peptides and
carbohydrates for non-invasive targeting of atherosclerotic lesions,
myocardid necrods, brain infarction and various tumours can be used for
their detection.

The detection of the complementary DNA strand is another application of
nanotechnology in the field of cardiology, that is based on the discovery of
complexes of sngle-walled Carbon nanotubeswith sngle-stranded DNA. If
a single nucleotide dteration occurs, the association between the carbon
nanotube and the complementary DNA strand will be changed, resulting in
the detection of single-nuceotide polymorphisms (SNPs). SNPs are sitesin
the human genomewhereindividudsdiffer intheir DNA sequence, often by
asingle base. These dight variations in DNA sequences can have a mgor
impact on whether or not aperson may develop adissase and even influence
the response to drug regimens.

Researchersin public and private sectors are generating SNPs maps which
can occur in genes as well as in noncoding regions. Scientists believe that
thesemapswill be used for theidentification of the multiple genesassociated
with complex diseesessuch asCoronary Artery Disease (for example, ABCA L
geneis susceptible for CAD), hyperlipideamia, cancer, digbetus mditusand
to detect humans with genetic predisposition to these diseases. By screening
testswhich are based on the above gpplication of Nanomedicine, individuas
that are proneto devel op atherosclerosismight be detected and by controlling
the main risk factors for CAD (hypertension, diabetus melitus, smoking,
hyperlipideamia, obesity) a long-term acute coronary syndrome may be
avoided.

Nanotechnology against Cancer

Nanotechnology may have an impact on the key challenges in cancer
diagnosis and thergpy. Diagnosing, treating, and tracking the progress of
therapy for each type of cancer has long been a dream among oncologidts,
and one that has grown closer thanks to pardld revolutions in genomics,
proteomics and cell biology. Nanotechnology’s grestest advantage over
conventional therapies may be the ability to combine more than one
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function.

Recently, there is a lot of research going on to design novel nanodevices
capable of detecting cancer a its earliest stages, pinpointing it's location
within the human body and delivering chemotherapeutic drugs against
maignant cells. Themgor areas in which nanomedicineis being developed
incancer involve: @) early detection of tumour (developing“smart” collection
platforms for simultaneous analysis of cancer-associated markers and
designing contrast agents that improve the resolution of tumour area
comparing with the nearby normal tissues), and b) cancer trestment (cregting
nanodevices that can release chemothergpeutic agents).

Tumour diagnostics and prevention is the best cure for cancer, but faling
that, early detection will greatly increase surviva rates with the reasonable
assumption that anin situ tumour will be easier to eradicate than one that has
metastasized. Nanodevicesand epecialy nanowires can detect cancer-related
molecules, contributing to the early diagnosis of tumour. Nanowires having
the unique properties of selectivity and specificity, can be designed to sense
molecular markersof malignant cells. They arelaid downacrossamicrofluidic
channel and they dlow cells or particles to flow through it.

Nanowirescan be coated with aprobe such asan antibody or oligonucleotide,
ashort gtretch of DNA that can be used to recognize specific RNA sequences.
Proteins that bind to the antibody will change the nanowire's electrical
conductance and this can be measured by a detector. As a result, proteins
produced by cancer cdlls can be detected and earlier diagnosis of tumour can
be achieved.

Nanoparticle contrast agents are being developed for tumor detection
purposes. Labeled and norHabeled nanoparticles are dreedy being tested as
imaging agentsin diagnosti ¢ proceduressuch asnuclear magnetic reso- nance
imaging24. Such nanoparticles are paramagnetic ones, consisting of an
inorganic core of iron oxide coated or not with polymerslike dextran. There
are two main groups of nanoparticles: 1) superparamagnetic iron oxides
whose diameter sizeis greater than 50 nm, 2) ultrasmall superparamagnetic
iron oxides whose nanoparticles are smaller than 50nm25. Moreover,
quantum dots being the nanoscale crystas of a semiconductor materia such
ascadmium sdlenide, can bebeused to measurelevel sof cancer markerssuch
asbreast cancer marker Her-2, actin, microfibril proteinsand nuclear antigens.
Tumour treatment can be succeeded with nanoscale devices (such as
dendrimers, silica-coated micelles, ceramic nanoparticles, liposomes). These
devices can serve as targeted drug-delivery vehicles cgpable of carrying
chemothergpeutic agents or thergpeutic genes into malignant cells.

The nanoshell-asssted photo-thermd thergpy (NAPT), is an non-invasive
procedure for sdective photo-therma tumour destruction. It is based on
nanoshells that absorb light in the neer infrared (NIR) region, which is the
wavelength that optimally penetrates tissues. These nanoshells have a core
of slicacoated withametdliclayer, usudly of gold. Themetd shell converts
the absorbed light into hest with great efficacy. Further specificity can be
engineered by attaching antigens on the nanoshells which are specificaly
recognized by the cancer cdlls. By supplying alight in NIR from aleser, the
particles produce hegt, which destroy the tumour. It has been found thet, the
temperature within the nanoshell-treated tumours rose by about 400C
compared to arise in 100C in tissues trested with NIR light done. The
benefit of therma thergpeuticsis that most procedures are non-invasive and
have the potentid to treat tumours which can not be surgicaly treated.
Gene-, Protein-, Lab-on-a-chip Devices, “Theranogtics’: Medicd devices
for in-vitro diagnogtics, such as gene-, protein- or lab-on-a-chip devices, do
not have any of the safety concerns associated with nanoparticlesintroduced
intothebody. Numerousdevicesand systemsfor sequencing singlemolecules
of DNA arefeasible. Nanopores arefinding use as new nanosca e technology
for cancer detection enabling ultrarapid and red time DNA sequencers. In
generd, developments in protein-chips and lab-on-a-chip devices are more
chalenging compared to gene-chips. These devices are anticipated to play
an important role in medicine of the future, as they will be personaised and
will combinediagnosticswith thergpeuticsinto anew emerging medica area
cdled “theranogtics’.

The applications of specid relevance to improving health and enhancing
human physica abilitiesinclude the use of virtua environmentsfor training,
education, and interactive teaching. Thiswill provide new ways for medica
students to visualize, touch, enter, smell, and hear the human anatomy,
physiologicd functions, and medica procedures, as if they were either the
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physician or amicroscopic blood cdll traveling through the body.

The use of nanotechnology in the field of medicine could revolutionize the
way we detect and trest damage to the human body and diseese in future.
Nanofibres can simulate the production of cartilage in damaged joints.
Nano particlesmay be used, when inha ed, to stimulate an immune response
tofight respiratory viruses. Quantrum Dots (qdots) may be used in thefuture
for locating cancer tumors in patients and in near tern for performing
diagnostic testsin samples.

CONCLUSIONS

The nanotechnology will help to improve health by enhancing the efficacy
and safety of nanosystems and nanodevices. Moreover, early diagnoss,
implantswith improved properties, cancer trestment and minimum invasive
treatments for heart disease, diabetes and other diseases

are anticipated. In the coming years, nanctechnology will play akey rolein
the medicine of tomorrow providing revolutionary opportunities for early
disease detection, diagnostic and thergpeutic proceduresto improving hedlth
and enhancing human physicd abilities, and enabling precise and effective
therapy tailored to the patient. Nanomedicine is in infancy, having the
potential to change medica research dramaticdly in the 21st century.
Nanomedical devices can be gpplied for andytical, imaging, detection,
diagnostic and thergpeutic purposesand procedures, such astargeting cancer,
drug delivery, improving cell-materia interactions, scaffolds for tissue
engineering, and geneddivery systems, and provideinnovativeopportunities
in the fight against incurable diseases. Many novel nanoparticles and
nanodevices are expected to be usad, with an enormous positive impact on
human hedlth. Over the next ten to twenty years nanotechnology may
fundamentally transform science, technology, and society offering a
significant opportunity to enhance human hedlth in novel ways, especidly
by enabling early disease detection and diagnos's, as well as precise and
effective thergpy tailored to the patient.
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can have a significant impact on patient recovery and welfare.

fAbsIract: An integration of modified built environment can reinforce the personal environment to support. Strategies must be formulated to cope\
with differencing health needs, cultures, climates and budgets. Design responses must embrace all parts and aspects of the hospital. Hospital
architecture mugt facilitate technology adoption, implementation and also contribute to the efficiency and transparency of processes. It must provide
a seamless integration of clinical requirements with building planning and designing issues. It has been rightly said that healthcare facilities age
unpredictably with changing medical technology, and evolving healthcare delivery system rendering some obsolete while reprieving others. It has
to be acknowledged that what is built for today will not be permanent. Hospital for tomorrow will be places that contribute to the healing process.
The hospitals of tomorrow will be green buildings, they will incorporate excellent features that result in environment protection, water conservation,
energy efficiency, usage of recycled products and renewable energy. Evidences galore, which have proved that well designed hospital environment,

\Key Words: Geriatric Hospital, Futuristic Hospital, Environmental Facilitation, Geriatric Day Hospital, Hospital Architecture, Emerging Trends/

INTRODUCTION

Hospitals were first congtructed a the commencement of the Chrigtian era
to shelter sick/ weary travelers and persons who were poor/ill to be treeted
a home. The transformation of the role and function of the hospital
through the ages has been metamorphic. It has to be accepted that bricks
and mortar done do not make outstanding hospitls. Mgor transformations
areoccurring in delivery of hedlthcare. Advancesin basic sciencesincdluding
molecular biology, evidence based medicine, demographic and
epidemiological changes have and are transforming medical care. Thishas
directly impacted and continues to influence the architecture design and
planning of future hospitals.

With changing hues of times, hedlthcare provisoning has assumed the role
of one of the most chalenging and dynamic services. Patient is the focus of
al activities in a hedthcare organizations and for redressd of their needs
coupled with those of attendants and staff requires the multipronged
srategies including those of hospita architecture. Evidences gdore, which
have proved thet well designed hospital environment can have a significant
impact on patient recovery and welfare.

Much of the hospitd architecture strength comes from the intense regards
for the need of patients, staff and visitors. Theage old essence of architecture
viz respect for function, structurd integrity, avareness of time, integration
with environment and expression of meaning are ill vaid. The art and
science of hospital architecture calls for the fact that the environment
should restore the dignity of patients, offer comfort and safety to vistors,
staff and patients.

OBJECTIVE

Set a new vison and direction for both acute and community geriatric
medical careand to produceabetter model of medica carefor thesecomplex
older patients.

NATURE OF THE PROBLEM

Over the next 20 years the mgor diseases will be dementia, ddlirium, care
giver fatigue/ collapse, adverse drug reactions, recurrent falls, osteoporotic
fractures, manutrition with complications including recurrent infections,
prolonged, expensive and complicated hospital stay*. The lack of
multidisciplinary holigtic care in the community has overwhelmed both the
GP's and the hospita ED with avoidable geriatric presentations.

Thelack of an eectronic medica record, inability of the hospita to provide
rapid access to old medical records and the fragmentation of medical
information, resultsin adelay in medica treatment and worsens the hedlth
outcome.

Experts warned Monday that the United States faces a massive hedth care
shortage thet threstens to leave millions of seniors without proper hedth
care within the next three decades. A report issued by the Institute of
Medicine says that medica and nursing schools are training far too few
doctors and nurses on how to care for the elderly.?

EXTENT OF THE PROBLEM

In this older group any acute illness may cause preventable magjor geriatric
syndromes including delirium, falls, loss of mohbility leading to prolonged,
complex and costly acute hospital admission requiring prolonged
rehabilitation and complex post acute care. These acute hospitd admissions
could potentially be avoided by better and early appropriate geriatric
community care. 50% of geriatric patients grester than 75 years of age
presenting to the Gosford Emergency Department are admitted as a direct
result of major preventable adverse drug reections’.

The lack of domiciliary consultation for geriatric patients to support the
General Practitioners in the community results in premature functiona
decline in these patients and potentialy preventable public hospital
Emergency Department presentations and acute hospitd admissons.

FUTURISTICHOSPITALS: GENERAL
CONSIDERATIONS

Emerging Issues

The emerging issues related to hospital architecture are mainly linked to the
changing role of the hospitals. The main changes that have occurred in the
hedlthcare ddlivery system are as follows".

#  Enhanced patientsexpectations. The patients have become more qudlity
consciousaswedll asprice sengtive. They expect dinicd, adminigtrative
and supportive services aswell as design of fecilitiesto be condusive to
their requirements.

*  Epidemiologica and demographic changes: There hasbeen achangein
the pattern & in the incidence of lifestyle diseases and geriatric rdated
hedlthcare problems.

*  Emphasis on ambulatory / daycare: Hospital stay is gradudly being
programmed for high dependency inpatient care and for other cases
more emphasis is on shorter say.

#  Enhanced standards. There has been an up gradation of standards and
norms in the deivery of hedthcare in dmost al aspect.

*  Changing function of hospitals: Hospitals are an evolving system.
Hospitals apart from curing the sick have the added functions of
maintenanceand prevention of hedlth, biomedical researchand providing
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community outreach services. Focus has shifted from tresting illnessto
cregtingwellness.

#  HedthInsurance Hedthinsuranceisgradudly permestingasanimportant
facet of hedthcare delivery system. The providers of insurance and
hedlthcare as well as the recipients view the hospita as an important
hub for hedlthcare ddlivery.

*  Advancement in Medical Sciences: Advancement in medica sciences
dictate/change the paradigm of healthcare delivery. Trends and
dimensions in molecular biology, pharmaceuticals and surgical
interventions have changed medical management outcomes. New
diagnostic and therapeutic modalities require specia controlled
environment, energy requirements and other engineering services

Strategic Essentials

Hospitasinevitably areacombination of technologies, processesand human
resources. Any structure may have many functions and any function may be
fulfilled by dternativestructureor process. Hospita architecturemust facilitate
technology adoption, implementation and aso contribute to the efficiency
and trangparency of processes. It must provide a seamless integration of
clinica requirementswith building planning and designing issues. Strategies
must beformulated to cope with differencing health needs, cultures, climates
and budgets. Design responses must embrace al parts and aspects of the
hospital.

Some of the strategic issues®, which must be consdered, are:

Design for flexibility and expandability: Due to the complexity of hospita

organization and diversity in various factors such as operations, functions

and development, aterations and expansion of buildings are varied and
frequent. Buildingsshould beadaptableto changing requirements. Jnon Weeks,
the British architect had remarked. “Functions change so rapidly that
designers should no longer am for an optimum fit between building and
function. Thered requirement isto design abuilding that will inhibit change
of function least and not that will fit specific function best”. Some of the
futunsnc patterns for obtaining flexibility are:
Buildingsdesignedtofacilitatethedocking of mobileand pluginmodules.
It is likely that specidized major diagnostic and diagnostic surgical
equipment will bemanufacturedin salf contained pre-constructed modules
intended for docking a strategic points— ‘ports’ in the building.

*  Heat, ventilation and ar conditioning (HVAC) will be modularized and
zoned with vertica circulaion, mechanica shafts and transport system
moved form the core of the building to the perimeter in order to creste
freefiddswithinthe corefloor platethat are easily adaptableto different
layouts

#  Asand when functions'equipment expand it should be possibleto extent
buildings as well as equipment and ingtallation easily. It has to be
acknowledged that building and function life span differs. The golden
architecturd principleof indeterminacy should befollowed whichenables
a“building to grow with order and change with cam”.

* |n order to combat obsolescence in hospita buildings universd space
modules, modular design and interchangeable components which may
be reingtalled / replaced should be utilized to keep space with changing
nesds

*  Anticipate Change in Demand Functions: None of the varied eements
aedatic, for astechnology develops, medica understanding progresses
and their combined application expired so do socia demand and
expectations.

NEED TOPLANFORTHE FUTURE

It has been rightly said that healthcare facilities age unpredictably with
changing medical technology, and evolving hedthcare delivery system
rendering some obsolete while reprieving others. It hasto be acknowledged
that what is built for today will not be permanent. Prediction is very
difficult, particularly when it concerns the future. It is a Herculean tesk to
visudize hospitas for tomorrow since the impacting dimensions that are
and will evolve the future hospitals are multifactorial and not dways
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predictable. It has been commented thet if hospital architecture is restricted
to antiquated specifications and cookbook gpproaches, artistic freedom will
be converted into a bureaucratic rigidity. It is highly desirable to make an
atempt to preview the hospitals for tomorrow since only then that hospitals
congtructed a present will be fulfilling the functions of the future.

CHANGING PARADIGM -FUTURE
ARCHITECTURE

It is a known fact that the patient’s negative and positive experiences in a
medica environment haveresidud effectson thehealing and care processes.
In patient focused architecture the parameters which define quality of the
healing environment are space, privacy, comfort, variety and
communication. A study on the design of hospitals had stated that the ill
patient is apprehensive and anxious. Stress stimulates a defence mechanism.
The patients long for privacy. Physician patient relationship can blossomin
privacy. Privacy should not be confused withisolation. Variety should dways
be provided in the planning and design of the healing environment since
everyone benefits from a breeth of fresh ar, from a change of scene, from
going to the outside world and from seeing beyond the confines of the
rooms.

Futuristic Hospital with shuttle bay & helecopter pad

PATIENT WILL BETHE FOCUS

Hospitas for tomorrow will be planned and designed with patient focused
philosophies. The patient centered architecture will facilitate their
participation as partnersin their care. The architecture will be welcoming to
the patient and the hospitals design would value human beings over
technology. Theliving spacesfor patientswill providethem privacy, comfort,
safety, security and enable them to bein touch with nature. The architecture
would be a humanizing one, which is a friendlier and a responsive place
providing customized care based on patients needs and values. The
architecture would respond to the functiona requirements of providers of
care and technology aswell asto the emotiond, physica and psychologica
needs of patients. Adoption, adaptation and implementation of technologies
would also be patient focused.

LIFEENHANCINGARCHITECTURE-A
SINE-QUA-NON FOR THE FUTURE

It must be gppreciated that there is a difference between good architecture
and the mere act of building. The hospitas are differentid and highly
specidized inditutions. Hospital for tomorrow will be placesthat contribute
to the hedling process. An appropriate design and architecture has the
capability of transforming hedlthcare fadilities into welcoming places to get
well. The primeva forces of nature, i.e. sun, wind, water and earth have an
effect on hedlth and should be utilized for cregting a hedling environment.
The ambience should blend with functiondlity to provide hedthcare in a
comfortable, safe and an aestheticaly pleasing environment. It has rightly
been said that ahospital needs to be the most wonderful placein theworld —
it needs to hedl.

ASSISTED LIVING - AWAY OF LIFEIN

THE FUTURE®

Hospitals in the future will be utilized mainly for intensive and critical care.
The medica care of other allments would be provided by ambulatory care
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facilities, day care centres, hedthcare and home care hotels. Transmura
care, i.e patient tailored care provided on the basis of close collaboration and
joint responsihilities between hospitals and healthcare home centers will be
adopted for convenience, comfort and cost-effectiveness. The assisting
living resdences will accommodeate residents with arange of cognitive and
physicd abilities and offer facilities which will maximize the qudity of life,
independence, autonomy, safety, dignity, choice and privacy.
CHANGE -AN ESSENTIAL FEATURE

Hospitals of the future would require to change ther functions and roles
frequently. Thiswill be necessitated due to patient needs and expectations,
technologicad and medica advancements as well as change in hedthcare
norms.

The hospital of the future should thus be designed for flexibility and
expandability. Universd/multipurposefmodular designwould enablethegolden
architecturd principleof indeterminacy to befollowed, i.e. enabling buildings
togrow with order and changewith cam. Hospital buildingswill beadaptable
to changing requirements and designed so as to inhibit change of function
least

ENVIRONMENT FRIENDLY AND GREEN
INSTITUTIONS

The hospitals of the future would be environment friendly. Solar, wind,
energy and biogas would be optimally utilized. Waste disposa would be
gopropriately done. Essence of environment will be an essentid ingredient
of hospital planning and design. The hospitas of tomorrow will be green
buildings, i.e. they will incorporateexcedllent festuresthat result in environment
protection, water conservation, energy efficiency, usage of recycled products
and renewable energy.

BARRIER FREE ENVIRONMENT

A barrier free environment to facilitete the disabled or, differently abled, in
facility utilization will be an essentid component of dl the hospitdls. The
facilities in the hospitals would be accessble and usable by person with
disghilities

BOUNDARY LESSINSTITUTIONS

In the future, the more common hospital functions will move closer to
patientsand only afew specific, specidized functionswill be concentrated at
other places. Telemedicine cgpabiilitieswould befully utilized. Thehospitals
would be a hub in a network serving patients in hospitals and homes.
Advancements in information and communication technology will enable
hedlthcare to be provided independent of time and place.

EXISTING AND FUTURE NORMS

Infuture, theexisting norms of hospital construction will be changed. Patient
focused operationd restructuring will be the guiding principle. It has been
rightly commented upon that building codes reflect and perpetuate the
technology of some earlier period. They redtrict the potentid use of new
ideas and materids. In the hospitds of the future, hospital norms, grids,
schedule of accommodation will change keeping in time with the need,
expectations and functiondity, eg. the use of Igparoscopic surgery, robotic
surgery will make the present norms of OT redundant. Public — private
partnershipsand outsourcing of facilitieswould aso be anorm rather than an
exception and will impact on the planning and designing of hospitals.

RELOCATABLEHOSPITALS

Therewill beasignificant number of modular healthcare buildingsbuilt from
pre-engineered modules. The shorter period of construction and flexibility
of design, ease of decongtruction and dteration for dternative use will make
these relocatable hospitals a common festure either as stand done facilities
or docked in facility with existing hedthcare facilities.
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IMPACT OFEMERGING TECHNOLOGIES

It is envisaged that technologies such as nanotechnology will impact on the
hospitals of tomorrow in areas such as infrastructure, staffing, and space

programming.
AESTHETICS—AN ESSENTIAL
REQUISITE

Though patients give the highest priority to obtaining the best trestment,

it has to be consdered thet they are people with eyes, ears and other senses

and deserve to receive pleasure from the environment.

Aestheticsis now consdered an essentid ingredient of hospital design and

planning. Aesthetics, which is the quality of the total experience our

surroundings give us as, perceived by our senses and intellect, should be

planned for dl itsdimensons as follows:

*  Psychologica aesthetics which includes happiness, joy and pleasure.

*  Spiritud aesthetics, which suggests hope, contentment and peece

*  Physcd aesthetics implies well being, ease and convenience

#  |ntellectual aesthetics inspires humour, interest and contemplative
delight

HEALINGARCHITECTURE

A hospita needs to be the most wonderful place in the world. It needs to
hedl. The hospita must have a humanizing architecture that can positively
contributeto the healing process. Studies have linked poor hedthcarefacility
design to eevated blood pressure, anxiety and longer hospitd stays. The
physical environments of the hospital should fulfil the following two
conditions: it should do no harm and it should facilitate the hedling process
Exposure to nature through interaction or access to view has a positive
hedling effect. Hospita's should provide a cheerful and inviting ambience
and a caring and hedling environment.

FUTURISTICHOSPITALS: SPECIAL
CONSIDERATIONS

Initidly, the first wave of geriatricians focused on dependent long stay
patients. By gpplying dlinica sills, developing inter-disciplinary teams,
assessing patients holistically and comprehensively, improving the
environment, providing equipment and improving education, geriatricians
were able to optimise function and well-being.

The redisation that many of these patients were not suffering from “old
age’ but hadiatrogenic diseases (e.g. contractures, pressuresores) or conditions
that were wrongly thought of as “social problems’ (e.g. immobility,
incontinence, fals) led to the wish to assessill old people early inthe course
of their illness. It took many yearsto progressto ederly care unitsin district
generd hospitds. Geriatricians, often working single-handedly in lack-lustre
departments some distance from the main hospita, had previoudy had
inadequate g&ffing levels and few diagnostic resources. Recruitment wes
difficult, sandards of care were patchy and morale was low.

In recent years, the landscape has dtered further. Specidisation within
geriatrics has helped improve the sandards of carefor patientswith specific
conditions. Stroke units, falls clinics, continence promotion clinics,
movement disorder clinics, orthopaedic geriatric wards, delirium units,
memory clinics are a few examples. Latterly, more geriatricians have
developed an interest and expertise in community geriatrics. Geriatricians
have dwaysbeen willing to changeif patient careimproved in conseguence.
Inmany ways, there has never been abetter timeto beold andill or dissbled.

ENVIRONMENTAL MODIFICATION

An integration of modified built environment that is barrier free and safe,
coupled with socia, hedlth and other services can alow the older person to
remain independent’. In this way, the built environment can reinforce the
persona environment to support.
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Muscle weskness consequent upon aging and other sensory deficits meke
elderly highly prone to accidents. The fear of faling or hurting themsdlves
meakes them less active, especidly in the bathrooms, because of floors thet
become dippery when they arewet. It would be prudent to recommend dip
resistant floorings in the bathrooms. These could be textured ceramic tiles.
If the exigting floor cannot be changed, then mats may be used to cover a
least those spaces where weter islikely to wet.

The outsde path should be smooth, hard & with levelled surface. Irregular
surfaces such as cobblestones, coarsaly exposed aggregate concrete and
bricksshould beavoided.

+ s
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DS Anti Sip Bathroom Tiles

Handrailsare must on both Sdesof the corridors, staircase, in bathroomsand
toilets. Bars ought to be round, to facilitate comfortable grabbing, as many
dderly people may have arthritic fingers. These bars should be fixed a a
height of 900 mm. A 300 mm long extension of the handrail should be
provided at the start and end of ramps and Stairs. Handrails attached to walls
should have a clearance no less than 50 nm from wall.

Non Sip Tread Cap in Sairs

Smooth Textured Pathway

Steps or sudden level changes in built environment should be avoided, In
order to prevent fals. The tread surfaces should have dip resistant materid.
The steps should be provided with nosings that have dip resstant strips.
Slanted nosings are preferred over projecting nosings so as not to pose
difficulty for a person using walking stick or walker as these aids may be
stuck in the recessed space or projecting nosing. In addition, open risers
shouldbeavoided. Thestairsshould beconstructed with regular szesof treed
and riser. Half steps and triangular steps at turnings are to be avoided.
Landing a regular and short intervals must be provided to enable the ederly
to rest.

G G

The first and last step both treed and riser, on every dair flight, should be
mearked with a paint that has a colour in contrast to the gray of the Stepsto
meke it more defined. This will enable the elderly person to move around
without hesitation. Even lighting of those areas having steps or dairs is
necessary to prevent fals.

Ramp must have a very gradua dope and must be finished in non-dip
meateria with handrails on both sides. They ought to be accompanied with
low riser stepswith handrail on both sides for thase who prefer to use steps.
The built environment in and around should not be cluttered with objects
likeflower pots, dustbins, etc. inthe corridors, passages, pathwaysin gardens
etc. There should be no projecting elements in the passages like pipes,
columnsetc. It isbest to recess dl appliances and filling wherever possible.
The surface trestments of certain walls where one might come into contact
should beasfar aspossble smooth infinish. Thisisbecausethe ederly may
graze themsalves, as their skin isno longer as supple asit used to be when

Santed Nosings for Sairs
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they were younger. So adight modification of smoothening the surface will
increase the feding of comfort in elderly people.

Thewholeideaisto modify the built environment in such away that access
to the movement for elderly becomes barrier free.

LIGHT & VISION

Magjority of the elderly persons have diminished vision. Older eyes are less
able to change focus quickly and are more likely to experience blurred
vison. An 80 year old, for example requires three times as much light as a
20 year old. Thedderly dso have more difficulty seeing dearly in shadowy
spaces and adapting to different brightness levels when moving from room
to room. During these intervals, steps or furniture may be hard to spot,
meaking them hazardous.

Landing at Regular and Short
Intervals

Carefully planned lighting can help compensate for these limitations. The
lightsin the entrances should be bright during the day and switch to lower
levels during the night to decrease the sharp contrast of light ingde and
outside of the building. One should plan to have well lit rooms and passages
inwhichthecoloursof variousobjectslikedoors, handles, eectrica switches
etc. arein contrast to the walls of the house to make them easily vishleand
identifiable.

If the flooring in passages, long corridors and pathways in the open have
defined edges by the use of different colours or texturesit will help the short
sghted to walk steedily and independently. Similarly, the Sairways having
contrasting colours a the beginning and end of dairs dso help the elderly
with wesk vison.

COLOURS& CONTRAST

Glare and extensively bright light worsen impaired vison. Hence, the built
environment should have adequate and well-distributed lighting. Using net
curtains, can cut off glaresfrom windows. It isadvisableto minimizetheuse
of shiny floor finishes and highly polished surfaces to reduce reflections
which may hurt the eyes. Electrica switches should be large and piano-type
with embossing for differentiation of switches for fan, light and bell etc.

SOUND & HEARING

Like vison many ederly people suffer from loss of hearing. It would be
highly beneficid if the rooms should be provided with sound absorbing
materias which will help reduce the reverberations of sound and make
normal speech audibleto elderly. Many curtains, mats, carpets or fabric wall
coverings in the form of paintings or decorations, can achieve this.

JOINT STIFFNESS& MOBILITY

Asmany dderly people suffer from arthritic hands causing finger and hand
impairments, reduction of strengths and dexterity, it is recommended that
al tgps, door knobs, hand rails etc. should be of such design that need very
little wrist action or finger grip.

Mogt dderly persons suffer from giff knee joints. It is ided to provide
western type of water closet which isingaled at least 45 cm above ground
leve. Thisfacilitates minimum bending of knees and the people can get up
eadly without straining oneself too much.

USER-CENTERED INTERFACE DESIGN
AND ELDERLY

At the clinicd department of Oncology at the Medical Universty Hospital
in Graz, a pilot system for an interactive patient communications system
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(PACOSY) was examined®. The patients were able to retrieve and enter
information interactively via a touch screen panel PC connected to the
Hospitd Intranet. The Interface was designed for patients with little or no
computer experience. The results were very encouraging and it helped
increase the independence of the patients, improve communication and
thereby increasing the level of qudity and satisfaction.

FUTURISTICHOSPITALS: CLINICAL
CONSIDERATIONS

Clinical Governance

Patients seen as out-patients or day patients by an individua consultant or
member of his or her team should have &t |east one recorded assessment of
both their mental and functiond states in the care records.

CareRecords

Introducing asingle process for assessing the heelth and socid care needs of
older patients, developing persond care plans and sharing this information
as people move through the care system is of paramount importance. The
Single Assessment Process (SAP) underpins much of the reforms towards
delivering persondlised care, joined-up services, timely responsetoidentified
needs and the promation of hedth and active life.

Geriatric hedlth care provisioning ought to be organised in a continuum as
discussadbelow:

Day Hospitals

Day Hospitds (DH) are out-patient healthcare facilities in which multi-
professional assessment, treatment and rehabilitation is available on
atendance for a full or part-day basis for older people in the community.
GDH is an important component of comprehensive services for older
people.

Day Hospitas, where they exigt, should play an active and effective role at
the interface between primary and secondary care as part of the continuum
of specidist hedlth servicesfor older people outside an acute hospita setting.
DHs have a paticular role to play as part of, and supporting, a seamless
intermediate care provisonthrough provision of acomprehensiveassessment.
DHs have an important role in chronic disease management through their
partnership with primary care®. By regular review of at risk patients,
exacerbations, disability and handicgp and inappropriate admissons can be
reduced by managing the condition, and avoiding iatrogenic diseese.
Future Day Hospitalsmay become part of ahospita without wallscontaining
day surgery, out patient clinics, radiologica and pathological investigetions,
advice centres, assessment rooms for thergpists and integration with socia
services as wel as links with community matrons in the management of
chronic disease.

Acute Assessment and General Hospital Care

Older people benefit as much from appropriate investigation and trestment
as younger people and they are entitled to receive equivaent, efficient,
timely and effective services so far as management of acute problem is
concerned. Once acute care has been rendered, it becomes imperative that
there should be adequately planned provision for Specidist Services (likefor
- Stroke, Fals, Pressure Sores, Pain, Orthogeriatrics and Continence. . . etc
) theresfter.

Non-acute Care

Intermediatecare

Intermediate Care is conceived as arange of sarvice modelsaimed a “care
closer to home’. The two underpinning aims are, firstly, to provide a
genuinedternativeto hospita admisson for some carefully selected patients
and, secondly, to provide rehabilitation and supported discharge.

An intermediate care service should have a clear function (admission
prevention and/or post-acute care), incorporate comprehensive (multi-
disciplinary) assessment.

Community based care

Hospitds catering to older people should provide comprehensive servicesin
the community also, to support general practitioners and primary care
teams caring for older people.

Mental Health Services

Good menta health underpins the well being of older people. Older people
with mental hedth problems are entitled to have a diagnosis made and
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gppropriate trestment initiated. Hence, it isamust for any geriatric centre.
Rehabilitation

The WHO defines rehabilitation as awide range of activities in addition to
medica care which includes psycho-socia care and occupationa thergpy. It
isaprocess amed at enabling people with disabilities to reach and maintain
their optimal, physical sensory, intellectud, psychologica and or socid and
functiond levels. Adeguate provision for this is a must for any geriatric
centre.

Palliative Care

All older patients at the end of their life, are entitled to holistic person
centred paliative care equivaent to that provided to people suffering from
cancer.

Abuse of Older People

Abuse of older people is common, frequently hidden, and ingdious in its
capacity to deny respect and basic human rights for one of the most
vulnerable sectors of society. It is the respongibility of those working in
hedth care of older people to understand risk factors and signs of possible
eder abuse, and know the correct way of managing this, when suspected.
Dignity in Care

Older people are more likely than younger people to become serioudy ill
and to face the prospect of dying. They and their families need to know that
they will be trested with respect for their dignity if they becomeill and thet
they will receive good end of life care.

Concerns about lack of respect for the dignity of older people in care
settings cals for evolution of a set of sandards of care for older people.
Standards should be set for menta hedlth care, acute hospitd care and for
the more generd principles of person-centred care.

Preferencesfor Careat theEnd of Life

When serioudy ill patients are nearing theend of life, they and their families
sometimesfindit difficult to decide on whether to continuemedical trestment
and, if so, how much treatment is wanted and for how long. In these
ingtances, patientsrely onther physiciansor other trusted hedth professonds
for guidance®. Frequently, however, such discussions are not held. If the
patient becomes incapacitated due to illness, the patient’s family and
physician must make decisons based on what they think the patient would
want.

CONCLUSION

Hospitals are matrix organization, an amalgam of cultural, social,
architectural, technologica and economica factors. To enable them fulfil
their role pertinent to the times, it is essential that hospitals should be
envisoned for the present and the future. Hospital buildings have to be
designed taking into consideration the present and futurigtic requirements.
Patient focused architecture, technology integration with environment,
shepeoptimization, caregiversrequirements, structurd integrity, harmonious
convergence of the clinical, diagnostic, therapeutic, administrative and
hospitdity dimensions are essentids that would be incorporated in building
hospitas of the future. Some of existing hedthcare hospitals aready have
a number of facilities incorporated that are perceived as essentials for
tomorrow.

The hospitas of tomorrow will be ble to strike a ba ance between the need
of the professionas, the wish of the patients and the community and
provide an effective, holigtic, ethica, standardized, accessble, affordable,
acceptable, safe and secure hedthcare indtitute.
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Detection of Fetal NucleicAcid in Maternal Plasma:
A Novel Noninvasive Prenatal Diagnostic Technique

ArunaNigam, Pinkee Saxena, Anupam Prakash, AnitaS. Acharya
Lady Hardinge Medical College & Associated Hospitals, New Delhi-110001, India

Abgtract: Prenatal diagnoss is routingly offered to the antenatal women seeking advice regarding genetic abnormalities in the fetus. The routine tests
available for prenatal screening and diagnosis are invasive and have risk of miscarriage. The detection of fetal nucleic acid especially the cell free
fetal DNA in maternal plasma is a newer non invasive prenatal diagnostic technique. Its analysis is based on distinct and detectable differences
between fetal and maternal genomes thus it can be employed in the detection of aneuploidy, single gene disorders, sex linked diseases and pregnancy

related disorders like preeclampsia.

INTRODUCTION

Prenatd diagnosisis an etablished part of modern obstetrics It is routindy
offered totheantenatal women seeking adviceregarding genetic abnormdlities
in the fetus or as such it can be part of routine screening offered to all
antenatal women.
The tests available for prenatal screening and diagnosis involve removal of
fetd cdls directly from the uterus, using ether chorionic villous sampling
(CVY9) a 11-14 weeks or amniocentesis after 15 weeks. Although this
gpproach to the fetd testing is gold standard and gives definitive diagnosis,
the chances of miscarriage (around 1%)* and invasiveness makes it
inconvenient to pregnant women.
Thus the need for the non-invesive methods of detection of fetd cellsled to
detection of these fetd cdlls in the cervicd mucus®® and in maternal blood.
Research hasnow mainly focused on strategiesfor detecting genetic dements
from the fetus present in the maternd circulation.
It is popularly thought that placenta forms an impermesble barrier between
mother and child, but on the contrary there is bidirectiond traffic between
the fetus and the mother during pregnancy”. Intact fetal cells present in
maternal blood present an attractive target for non-invasive prenatal
diagnosis(NIPD), particularly for thediagnos sof fetal sex and chromosomal
adbnormalities. In 1990, Bianchi et d firgt isolated intact fetal nucleated red
blood cdlls for the purpose of prenata diagnoss®. Since then, the isolation
and detection of fetal cells from materna blood has been extensively
investigated by different researchers®’, and various methods of feta cdll
enrichment weredeve opecf. However, resultsto dete have been disgppointing
becauseof:
e Scarity of intact fetd cdllsin the maternd circulaion (around one cdll/
ml of maternd blood)®
e Low efficiency of enrichment.
o Difficultieswith chromosoma andysisassociated withabnormaly dense
nuclei in some cdlls®
o Persgencedf fetd celsinthematernd circulation for decadesfollowing
pregnancy potentially causing false-positive results in subsequent
pregnancies.
Therefore the majority of recent research has focused on cell-free feta
DNA (cffDNA) in the maternd blood.
Mandd and Metais were first to discover the presence of smal amounts of
extracelular DNA inthe circulation of both hedlthy and diseased subjectsin
1947. After 50 years the presence of fetd DNA in the maternd circulation
was demondrated by Lo et d. Fetd DNA can be detected from the 4th week
of gestation, though only reliably from 7 weeks, and the concentration
increases with gestationd age-from the 16 feta genomes per ml of materna
blood in the first trimester to 80 fetal genomes per ml in the third trimester,
with asharp pesk during thelast 8 weeks of pregnancy. Fetd DNA originates
trophoblast cdlls and comprises around 3-6% of the total cell-free DNA in
maternd circulaion during early and late pregnancy, respectively (the other
94-97% being materna cell-free DNA). Unlike cdlular DNA, circulaing
cffDNA congsts predominantly of short DNA fragments rather than whole
chromosomes, of which 80% are <193 base-pairs in length. In contrast to
fetd cdls, cffDNA is rapidly deared from the maternd circulation with a
half life of 16 minutes and is undetectable after 2 hours of delivery.

METHODSOF DETECTING cff DNA
|soletion of fetally derived cell-free DNA in an overwhelming background of

materna cell-free DNA is a significant technica chalenge. There are a
number of general problemsassociated with detecting cffDNA inthematernd
circulation:

e  Concentration of al cdl-free DNA in blood is relatively low.

e Tota amount of cel-free DNA varies between individuals.

o CffDNA molecules are outnumbered 1:20 by maternd cell-free DNA
molecules.

e Fetus inherits half its genome from the mother so that cannot be
distinguished.

The basic principle in extracting the cffDNA s to take initidly materna
plasma, separate cellular matter by centrifugation, followed by isolation and
purificationof al cel-freeDNA, followed by exploiting thesmall differences
between the feta and maternd DNA seguencesin order to make a gpecific
fetal diagnosis.
To date, the mgority of studies have focused on the detection of paternadly
inherited sequences thet are entirely absent from the maternal genotype,
such as those on the Y chromosome of mae fetuses. Variable regions of
repeated DNA (short tandem repeats or STRS) can be used to identify
paterndly inherited sequences. Importantly, al these methods rely upon
thefetusinheriting auniquely paterna sequencethat isconveniently located
for a particular diagnosis. The most common technique currently used for
detection and identification of specific cffDNA sequences are:

Polymerase chain reaction (PCR). Most popular types of PCR used are

o red-time quantitative PCR*

e Nested PCR®

e pyrophosphorolysis-activated polymerization PCR?

e digita PCR which dlows the exact number of origina template DNA
molecules to be counted

Mass spectrometry??, in which the precise mass of each DNA fragment is

andysad to determine the genetic sequence, and hence detect fetal-specific

dldesthat differ from the materna sequence by aslittle asasingle base.

Multiplexed maternal plasma DNA sequencing analysis to rule out fetal

trisomy 21 among high risk pregnancies®.

The accuracy and reliability of detection can be significantly improved by

increasing the proportion of fetd DNA relative to materna DNA in the

sample thus increasing the sgna-to-noise ratio. There are two dternaive
methods specificaly amed & this

1. Sdective enrichment of fetal DNA: It is based on a difference in the
average physicd length of fetal and maternad DNA fragments, which
can be exploited to increase the relative amount of cffDNA. Feta
derived DNA fragments are generally smaler than those that are
maternally derived (mostly less than 313 base-pairs in length).
Therefore, by using standard size fractionation to sdlect only DNA
fragments <300 base-pairs, circulating cffDNA can be enriched such
that it comprises around 70% of the total cell-free DNA, prior to
detection and identification by either PCR or mass spectrometry.

2. Suppresson of maternal DNA by the addition of formaldehyde*: A
chemica that is thought to stabilize intact cells, thereby inhibiting
further release of maternd DNA into the sample and increasing the
relative proportion of fetld DNA. However, the use of formadehyde
for this purpose is controversad®.

CLINICAL APPLICATIONSOF cff DNA

ANALYSS
cff DNA andyss is based on distinct and detectable differences between
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feta and maternal genomes thus it can be employed in the detection of:

1

Sex determination can be done by detecting cff DNA sequenceson the
Y chromosome; thus mainly helpful for sex-linked diseese, such as
haemophilia, Duchennemuscular dystrophy, X-linked mental retardation,
adrenoleukodystrophy, Alport’s syndrome, X-linked severe
immunodeficiency, retinitis pigmentosa, X-linked hydrocephalus,
anhidroticectoderma dysplasia, Hunter’ ssyndrome, Menke ssyndrome
and Lesch-Nyhan syndrome. Sex determination is aso important in
caseswheredevelopment of externd genitaiaisambiguousandin some
endocrine disorders, such as congenita adrend hyperplasa (CAH),
wherethereis masculinization of the femae fetus, which is preventable
with antenatd trestment. It has recently been shown that some fase
positives are due to the presence of avanishing (mae) twin. In order to
reducethisproblem, it hasbeen suggested testing for fetdl sex by cffDNA
should beaccompanied by an ultrasound scan, which could bedoneearly
in pregnancy, asloss of the twin usudly occursin the first 7 weeks
Singlegenedisorderscan bedetected by identifying apaternaly inherited
dlele in cffDNA; Huntington’s disease, achondroplasia, myotonic
dystrophy, fetal carrier status in cystic fibrosis, hemoglobinopathy,
CAH

Aneuploidy can be identified by detecting an abnorma concentration
of a paticular chromosome, potentidly using cffRNA specific to the
fetus and chromosome of interest i.e. Down’s syndrome (trisomy 21),
Edward syndrome (trisomy 18), Patau syndrome (trisomy 13), Turner
syndrome(X0) andtripleX syndrome (XX X) infemaebirths, Klinefelter
syndrome (XXY) and XYY syndromein mde births.
Pregnancy-related disorders can be identified by detecting elther the
presence of awaorking copy of the Rhesus gene or an eevation in the
absolute concentration of cffDNA in abnorma functioning of placenta
(usualy measuring Y chromosome DNA of male pregnancies). It is
devated by 2-3 folds before the onset of preeclampsia and 2-14 folds
during preeclampsia®®. In addition to preeclampsia, a number of other
pregnancy-related disordershavebeenlinked to an el evated concentration
of cffDNA which include preterm labour, hyperemess gravidarum,
invasive placentation, intrauterine growth restriction, feto-materna
haemorrhege and polyhydramnios.

TECHNICAL DIFFICULTIES

There are a number of technica and clinica obstacles to achieving high
d|agnost|caocura:y

It is important to emphasize that complete fetal genotyping is not
conceivable using cffDNA in the maternal circulation and that the
genetic information derived from cffDNA is entirdly restricted to the
specific DNA sequence (or chromosome) detected.

False negatives can be the result of failure to extract or detect sufficient
materia, due to individud variability in the amount of tota cell-free
DNA and the small proportion of feta versus maternd cell-free DNA.
False positives can be the result of either technical issues, such as
contamination, or clinica abnormaities such as the presence of anon-
identical vanishing twin.

Therefore, extensive clinicd trias will be required for each gpplication to
evauate both the andlyticd and clinicd vdidity before this technique could
be used religbly in aclinica setting.

UNIVERSAL FETAL MARKERS

A mgjor area of current research isamed a finding universal fetal-specific
mearkers thet could be used either as diagnogtic testsin their own right or to
confirm and quantify the presence of fetal DNA independent of sex or other
specific diagnogtic tests. These could be used dongside dlinically rdevant
diagnodtic tests as a positive control for the presence of cffDNA, in order to
highlight false-negative results either caused by low levels of circulating
DNA below the detection limit of the test or problems with the DNA
extraction process. One of the methods under investigetion is the detection
of specific DNA sequenceslocated on the autosomal chromosomesthet can
be shown to be paterndly inherited, including:

1.

2.

Single nucleotide polymorphisms (SNPs), or point mutetions, which
differ between the maternal and paternal genomes but may not be
directly linked to aspecific disease”%. It reliesupon sdlectiveenrichment
of thecffDNA followed by analysisby ahighly senstivetechniquesuch
as Mass Spectrometry.

Polymorphic segments of DNA that vary between the maternd and
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paternd genomes, such asSTR sequences. Becauseof thehighly variable
nature of STRs, the paterndly inherited fetd STR sequence will differ
in the number of repests from the materna sequence. Amplification of
these STR sequences will therefore result in two major products
corresponding to the maternd aleles (and the maternaly inherited
fetal allele) and one minor product corresponding to the paternaly
inherited fetal alde. However, the technique has yet to be optimized
for dinica diagnogtic use and the sengitivity and specificity have not
been established.

Feta nudleic acids other than cffDNA detected in the maternd circulation

whndq can be hdpful in the prenatd diagnosis are:
Detection of cedll free fetd RNA (cffRNA): Like cffDNA, cffRNA is
detectable within the maternd circulation early in the firgt trimester
and isrgpidly cleared following hirth, with a haf-life of 14 minutes®.
Since the expression of certain genes is unique to pregnancy, detection
of placentd/fetdl RNA is an extremely promising avenue for research,
asitisrdatively essy to isolate completely from background materna
RNA.

e Detection of proteins derived from genesthat are uniquely expressedin
theplacentaor fetus. Placentaly expressed genesmay resultin potentialy
diagnodtic feta proteins in the materna bloodstream™.

CONCLUSION

The study of fetal proteomics is currently still in the infancy, with the
primary aim being to improve the pandl of serum markers used in screening
for Down syndrome and Rh D typing. It is expected that over the coming
years, technologica advances will make it possble to implement it for a
number of other clinica conditions.
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Roleof Hospital in Pandemic: Our Experience

SaminaM., Tabish SA., Mufti S.A.,AjazM., RehanaK., PandithaK.,
Mushtag A., Susan J., Reyaz R., M ehjooba
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fAbstract: Background: Flexible guideines have been laid down by various international and national authorities for pandemic preparedness and\

response of Health-care Facilities during various phases of the pandemic, which are updated and widely communicated to the nations worldwide.
The hospitals are responsible for adopting these guidelines and prepare themselves for any eventuality. Current study presents the role played by
a Tertiary Care Hospital (SKIMS) in Northern India in the recent HINL flu pandemic.

Methodology: Review of the records pertaining to HIN1 management was performed to assess the preparedness of the hospital in dealing with the
pandemics. Further, comparison of the Hospital’s Preparedness with the recommended guidelines was performed to identify scope for improvement.
Observations: The hospital started preparations for the pandemic in June 2009, when some states in India were already affected. A multidisciplinary
HIN1 committee was framed which participated in the pandemic preparedness plan and laid down recommendations conforming to the national
and international guidelines. Nodal office was established for coordination of the pandemic management. An isolation ward with separate access
was readied after some requisite engineering modifications and more space identified in anticipation of a surge. Logistic support in the form of
durables and consumables were procured from the contingency fund and stockpiled. Communication with external and internal agencies was vital
to the effective pandemic management. Awareness and training were imparted across all sections of the Hospital employees. Vaccines were made
available and employees vaccinated. Public awareness and education was created at every opportunity. Recording and reporting was a regular
feature. A total of 100 suspected patients were admitted till January 2011. Of these 16 were confirmed positive, four patients expired. Gaps between
the hospital’s preparedness and recommended guidelines were identified for future preparedness and response.

Concluson: Leson learnt is that the hospitals should have a Pandemic Plan akin to a Disagter Plan, in view of the viruses lurking at various phase
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levels in our immediate environment.

.

Keywords: HIN1 Flu Pandemic, Pandemic preparedness, Interim Guidelines forH1N1.
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INTRODUCTION

A pandemic has been defined as “An epidemic usudly affecting a large
proportion of the populationt, occurring over a wide geographic area such
asasection of anation, the entire nation, acontinent or theworld. Pandemics
of vird influenza occur after every 30-40 years. In the 20" century some
devastating pandemics occurred esp.; the 1918 or Spanish flu pandemic
which claimed around 20-100 million lives with a case fatality rate of
>2.5%. The devastation was worse than world war 12.In the present century
the epidemics of SARS (corona virus infection), Avian influenza
(H5Nlinfection ) and the latest HIN1 flu infection leading to ether local
outbresks, epidemicsor pandemicshasforced the International and National
Hedth Care Authorities to frame and emphasize pandemic preparedness
plans. The preparedness planning becomes all the more necessary in view of
the already meager resources available for hedthcare in the developing
nations. In response to the potentid vira threats the WHO, CDC and other
hedth care authorities have laid down flexible and adaptable guiddines on
pandemic planning for Hedlth care Facilities which have been adopted by
thenationsworldwide, induding India. Further thehed thcarefacilitiesshould
aso check with the nationd and local hedlth authorities for local guidance
in addition to consideration of their unique circumstances and needs that
may not be addressed otherwise.

The Minigtry of Hedth & Family Welfare, Government of India has dso
laid down guidelines for pandemic management in Hospitals and identified
public Hospitds in al the states and Union Territories for management of
the HIN1 flu pandemic, one such Hospita being Sher-I-Kashmir Indtitute
of Medicd Sciences (SKIMS), located in a Northern state of Jammu and
Kashmir, India

Thecurrent study presentsthe preparednessand responseof SKIMSHospital
which isa 625 bedded Tertiary Care Hospitd, in the management of recent
HIN1 Influenza pandemic.It aso endeavoursto identify the gaps and scope
for improvement for future preparedness for pandemics.

OBJECTIVES
Study the preparedness of the Hospita for the management and handling of

HIN1 flu pandemic.
Compare the pandemic preparedness of the SKIMS hospital with

recommended Internationa and Nationa guiddines.

MATERIALSAND METHODS

The study was based on retrospective review of the records for the year

2009 -2010,related to the preparedness and response of the hospitd for the

H1N1 pandemic whichinduded:

e Review of Internal and external csorrespondences pertaining to
HIN1 flu.
Review of the case management records
For comparison of theHospital Pandemic Preparednessand response
to HIN1 with reference standards, updated guidelines by
International Health authorities, such as World Health organization
(WHO), Department of Health and Human Services US (HHS)
Centres for Disease Control, US (CDC), Occupational safety &
Health Administration (OSHA) and National Health Authorities ,
like Ministry of Health and family Welfare (MoH& FW) were
reviewed. The gaps between the Standard Guidelines and Hospital's
Pandemic Preparedness plan were identified so that a practical
Pandemic Preparedness plan could be framed for future use.

OBSERVATIONSAND DISCUSSION

SKIMS hospitd had atota of 100 suspected HIN1 flu admissions, out of
which 16(16%) were confirmed positive. First patient was admitted in
August 2009. The cases were clustered around the winter of 2009-2010,
dthough two cases were reported in the summer of 2010. The youngest
patient was aged 14years and the oldest 60years. Mean age was 34.9 years.
Five(31.25%) were femaes. Four (25%) patients expired and 06 (37.5%)
with ARDS needed I ntensive care management. Two patientshad associated
comorhidities, rest werehedthy adults. One patient who expired, had multiple
co morhidities including hypertension, old M1, COPD and drug addiction
(Teble 1).

Review of the correspondence pertaining to management of HIN1 flu
reveds that preparations for the pandemic began in the month of June
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e-mail: mufsamina.7091@gmail.com
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Tablel: Profile of Confirmed H1N1 Inpatients

Date-of Admission Age Sex Travelhistory Comorbid conditions

20.08.09 40 M | No Nil Intermediate | Cured
01.12.09 21 F No Nil Intensive Expired
18.12.09 55 | M | Yes + Intensive Expired
19.12.09 50 [ M | Yes Nil Intermediate | Cured
27.12.09 40 F No Nil Intensive Cured
29.12.09 50 M Yes Nil Intermediate | Cured
07.01.10 50 | F No Nil Intermediate | Cured
16.01.10 60 M | No + Intensive Cured
21.01.10 23 M | No Nil Intermediate | Cured
17.02.10 18 | F No Nil Intermediate | Cured
20.02.10 32 M | NO Nil Intermediate | Cured
11.03.10 31 M | Yes Nil Intermediate | Cured
17.07.10 14 M No Nil Intensive Cured
21.07.10 26 | M | No Nil Intensive Expired
27.12.10 25 M | No Nil Intermediate | Cured
17.01.11 25 F No Nil Intensive Expired
2009.

Mestings chared by the Medica Superintendent were held in which 7-8
membersincduding Heed Interna medicine, Head microbiology, consultant
Hospitd Adminigtration, Senior Resident Hospital Administration, Nursing
Superintendent, Hospita I nfection Control Nurseand Materid sManagement
Officer participated. A three member team conssting of Heed Department
of Internad & pulmonary Medicine, Consultant Hospital Administration
and Joint Nursing Superintendent was formed to facilitate the management
of patients with HIN1 flu. A noda office with Consultant Hospital
Administration as nodal officer assisted by two Residents of Hospital
Adminigration was established to facilitate implementation of the plan.
Facility and facility access A 16 bedded isolation ward was prepared
after some requisite engineering modifications for infection control. Glass
partitionswereraised intheward between cubicles. Air Handling unitsof the
ward were seded and negative pressure was maintained with the help of
exhaudt fans discharging to an open area, while procurement of negetive
pressure equipment was initiated. A triage area was identified and made
functiond for patients of Influenza like illness (IL1) on the emergency Sde
of the Hospitdl. In order to restrict the spread, the area was connected with
theisolation ward through a separate access for admitted flu patients without
the need to traverse the main hospitd corridor. Visitor retrictions to the
triage and ward area were maintained with the help of hospital security.
Additiona spaceintheform of a32 bedded ward wasidentifiedinanticipation
of asurge. Ingpite of dl these preparations some patients needed admission
to the Critical Care Unit of the Hospital for intensive monitoring and
mechanical ventilation.
Logistic Support: Durables like ventilator were procured from the
contingency fund. Procurement process for negative pressure equipment
for the Isolation Ward was dso initiated. Consumables like N95 respirators,
Personal protective equipment (PPE), hand sanitizers, etc., were also
procured and stockpiled. Some materid support was extended by the State
Nodd Centre in the form of provison of PPE, sample collection kits, N95
measks and antivird drugs (osdtamivir) ec.
Hospital Surveillance: Surveillance in the emergency department and
wards was increased to detect cases of influenzalikeillness (ILI). Any ILI
among the patients and Hospitd staff was viewed with suspicion of HIN1
flu. As no testing facility was available in the Hospitd, their ssmples were
sent to the Nationd Center for Disease Control (NCDC) lab, New Delhi for
confirmation and reporting.
Communication: Information exchange that was accurate and timely
was a key to the effective management of the pandemic flu.
External communication: written as well as verba communication was
held with following agencies:
e MoH & FW:Written(mail,E-mail,fax) and verbal (telephonic)
communication was held between the Hospital and ministry
regarding guidelines, feedback on planning and implementation of
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preparedness plan, reporting of cases and number of vaccinations
performed. MoH& FW also cautioned the hospital against a
resurgence/2™ wave of HIN1 pandemic in june-july 2010.

e NCDC Dehi: which was the nearest designated testing facility
for the hospital for coordination of HIN1 testing and reporting of
tests, was communicated with telephonically and through fax.

e Media: Public media was used to create awareness among the
masses. Senior faculty of the hospital delivered interactive sessions
over mass media channels like television, daily newspapers etc. A
Public relations officer was designated to answer the queries of the
media and state authorities.

e Public: Attendants of the patient needed reassurance and were
informed and explained about homeisolation precautionsregarding
the patient and themselves.

e Sate Nodal Center: Communication with State Nodal Center
was held for provision of logistic aid.

e Airport Authority: Airlifting of samplesto NCDC required proper
information, labeling of carriers and other communication with
the airlines and airport authorities.

Internal communication: Internal communication was necessary for

the coordination of patient care with various Departments, like Interna &

Pulmonary Medicine, Critica Care Unit, Emergency Department, Materids

Management Department, Housekeeping Department etc.

Education and Training: Training programs in the form of CME, Table

Top Exercises, were held for doctors, nurses and paramedica Saff.

Awareness programs were held for nursing and other paramedical staff

regarding prevention and control of HIN1 flu infection.

ATableTop Exercisefor Pandemic preparednesson HIN1 fluwasorganized

in collaboration with the MoH&FW in which the faculty and residents of

the hospitd participated. Case discussions a grand rounds and mortality
meetingswere aso held.

TheHospital Infection Contral Office published pamphletsfor circulaion

among Hospita staff for prevention and control of infection. Posters for

public regarding respiratory hygiene and cough etiquette were displayed in
waiting areas of Outpatient Department and Emergency Department.

On the Job Trainings were provided by the HICN for use of Persond

Protective Equipment, hand washing technique and waste handling and

management.

The patients and their attendants were counseled regarding control of

spread, treetment and prophylaxis.

However, it was difficult to convince the hospital staff including doctors

and nursestoavail vaccination athough the HIN1 specific vaccine (panenza)

was provided by the Government of India(GOl) free of cogt. Utilization of

the vaccine was only 50%.

Occupational Health: Hedthcare safety of employeeswasensured through

provison of infection control logistics like hand sanitizers, N95 masks to

those working in the isolation ward, PPE when high risk procedures like
lifting of nasopharyngedl or throat swabs, endotrached suction, etc. were
anticipated. Vaccination was provided. Few HCW who fél ill were given
specid permission to stay at hometill they recovered. Antivird medication
(osdtamivir) was provided to HCW who had acquired the infection.

STANDARD GUIDELINESVISA-VIS
PANDEMIC PREPAREDNESSAT SKIMS
HOSPITAL

Guidelines for pandemic preparedness existed much before the HIN1
pandemic occured®*. Based on the WHO dlassification system prepared in
1999 and reviewed in 2005 for phasing various stages of the pandemic
development/ progress, theMoH & FW devel oped an Influenza Preparedness
and response Plan for the country in which hospital systems received
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Interpandemic Period

Assess availability of hospital beds for general treatment /critical care and identify gaps. Develop
infrastructure to augment critical care support. Hospitals to evolve/ strengthen hospital disaster
plan for managing mass casualties/fatalities. Develop protocols for clinical case management.
Evolve infection control policies.

Prepare bio safety and Waste Management protocols and ensure its implementation. Training of
Laboratory Personnel for handling clinical samples. Increase awareness.

Pandemic Alert Period

Review hospital disaster manuals with special attention to surge capacity for managing critically
ill patients; managing fatalities and availability of requisite manpower. Ensure provision of
isolation facilities and strict infection control practices. Assess effectiveness of clinical
management protocols and review. Conduct CME to all levels of staff for management of cases
and infection control practices. Pre test existing arrangements through simulation exercises
/mock drills

Phase 3:Human infection/s with a new sub-
type but no human to human spread or
atmost

rare instances of spread to a close contact.

Ensure that the cases are reported as per surveillance protocol.

Create additional surge capacity to cope large scale morbidities

and mortalities in both Govt and Private Sector.Continue assessing effectiveness of clinical
management protocols.Review infection control practices and enforce implementation as per
protocol

Phase 4 Small cluster/s with limited human
to human transmission but spread is highly
localized, suggesting that the virus is not
well adapted to humans.

Hospital systems to contain and reduce human to human virus

Transmission to limit morbidity and mortality among the affected population. Ensure that the
cases are reported as per surveillance protocol. Create additional surge capacity to cope large
scale morbidities and mortalities in both Govt and Private Sector. Continue assessing
effectiveness of clinical management protocols. Review infection control practices and enforce
implementation as per protocol

Phase 5: Larger cluster/s but human to
human spread still localized, suggesting
that thevirus is becoming increasingly
better adapted to humans, but may not yet
be fulltransmissible (Substantial Pandemic
risk).

To monitor public health resources for pandemic response to ensure health system in readiness
for triage and treatment.Prevent spread of infection through nosocomial route Create surge
capacity within existing hospital systems and generate additional resources by establishing day
care centers and temporary hospitals. Establish triage system. Ensure availability of adequate
health personnel; if required mobilize from other states. Ensure safety of health care workers by
vaccination/ prophylaxis, barrier practices,use of PPEs and skill update training. Ensure correct
waste disposal practices, including terminal disinfections Enforce implementation of
recommended infection control practices.

Implement guidelines for management of mass fatalities.

Phase 6: Increased and sustained
transmission in general population

To monitor public health resources for pandemic response.to ensure health system in readiness
for triage and treatment Prevent spread of infection through nosocomial route. Create surge
capacity within existing hospital systems and generate additional resources by establishing day
care centres and temporary hospitals. Establish triage system. Ensure availability of adequate
health personnel; if required mobilize from other states. Ensure safety of health care workers by
vaccination/ prophylaxis, barrier practices, use of PPEs and skill update

training. Ensure correct waste disposal practices, including terminal disinfections. Enforce
implementation of recommended infection control practices. Implement guidelines for
management of mass fatalities

Post Pandemic Period

Hospital systems Strengthen hospitals for next pandemic wave

Review effectiveness of treatment and counter measures identify deficiencies and fill gaps.
Replenish stock of anti virals and other essential drugs/ consumables. Ensure that overworked
staff has opportunities for rest.
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PHASES 56
PANDEMIC

POST PEAK

POST

PANDEMIC

PREDDMINANTLY SUSTAINED  WIDESPREAD POSSIBILITY DISEASE
ANIMAL HUMAN-TO-HUMAN  HUMAN OF RECURRENT ACTIVITY AT
INFECTIONS: TRARSMISSION  INFECTION EVENTS SEASOMNAL
FEW HUMAN LEVELS
INFECTIONS

Figl: Pandemic flu Phases(Source:WHO Global Alert and Response)

specificguiddinesfor capacity building andinfrastructure upgradation asper

pandemic phaseasunder:® TheU.S. Department of Hedlth& Human Services

(HHS) has recommended planning according to the phase(Figl) of the

pandemic®. Hedthcare facility responsihilities in the interpandemic and

pandemic dert periodsas per HHS guidelinesinclude:

e Develop planning and decision making structures for responding to
pandemic influenza

o Developwritten plansthat address (a) dissasesurveillancein the hospital
(b) hospital communications(c) educationandtraining (d) triage, dlinical
evaluation, admission procedures (€) facility access (f) occupationa
hedth (g) use and administration of vaccines and antivira drugs (h)
surge capacity (i) Supply chain and accessto criticd inventory needs (j)
mortuary issues.

According to the CDC facilities should review, and if not dready in place,

develop written pandemic preparedness plans anticipating widespread

tranamission of 2009 HIN1 influenza in communities’.

Checklists have been devel oped by the WHO?, CDCPtc for quick review of

pandemic preparedness of a Hedthcare facility including hospitals. OSHA

(Occupationd safety and health Administration) hasa so devel oped guidance

for hedthcare settings for occupational safety of the HCW™.

For Prevention and Control of Infection Standard Guidelines have been laid

down by dl the authorities indluding CDC, which have been updated from

time to time.

Recomnmdal ons* of CDC for prevention and control of infection include:

Promote and administer seasond influenza vaccine

Take Steps to Minimize Potentia Exposures

Monitor and Manage Il Hedlthcare Person

Adhere to Standard Precautions

Adhere to Droplet Precautions

Use Caution when Performing Aerosol-Generating  Procedures

Manage Visitor Access and Movement within the Facility

Monitor Influenza Activity

Implement Environmenta Infection Control

Implement Engineering Controls

Train and Educate Hedlthcare Personnd

Administer Antiviral Treatment and Chemoprophylaxis of Patients

and Hedlthcare Personnel when Appropriate

e Considerations for Healthcare Personnel at Higher Risk for
Complications of Influenza

SKIMS hospita began preparations for the HIN1 pandemic in June 2009

only after receiving a letter from Ministry of Health regarding the

preparedness status of the hospita. WHO decdlared HIN1 a pandemic in

June 2009.

All the above mentioned responsibilities such as steps to minimize potential

exposure, isolation facility, triage(engineering controls), surveillance,
infection control practices (administrative controls), concern for
occupationd hedlth, communication etc, were carried out well during the
pandemic by SKIMS hospita but awritten pre-pandemic plan was lacking.
Biosafe lab facility was not developed and mortuary issues were not
anticipated. Although training and awarenessto dl the categories of HCW
was provided but they needed counseling and education regarding the
foremost protective and preventive measure i.e,, vaccination. Checklists
should dso have been adopted or laid down by SKIMSto assessits Sate of
preparedness. However an incident Command Centrein the form of anoda
officewasestablished asrecommendedinaWHO checklist®, which facilitated
excelent coordination during the pandemic pesk.

CONCLUSION

WHO Director Generd declared the end of HIN1 pandemic on 10" August
2010.But at the sametime she cautioned theworld about the unpredictability
of the pandemics. Avian flu which is presently at phase 3isalurking global
threat. The study which presents the role played by a Hospita in Northern
Indiais probably a mode of other such hospitals in the developing world,
congtrained by lack of resources, meager hedlth budget alocations and lack
of scientific planning. A Pandemic Preparedness plan is expected to go a
longway in preparing theseresource crunched hospital stoddliver an efficient
response. Pre-existing guidelines await adoption and implementation with /
without modificationsto suit the needs of these hospitalsfor future pandemic
preparedness.
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Management of Oral Lichen Plannus: A Clinical Sudy

Jayachandran S, KoijamSashikumar S
Department of Oral Medicine and Radiology, Tamil Nadu Government Dental College and Hospital,
Chennai-600003, TamilNadu, India.

Abgtract: Lichen planus, a chronic autoimmune disease, affects the skin and mucous membrane. It is characterized by alternating periods of
symptomaticremiss on and exacer bation. Different treatment modalitieshave been tried with limited success. Presently, treatment of lichen planus
aimed at alleviating symptoms during periods of exacerbation and to prolonge the duration of remisson. A regular follow-up of patientsis
required asthereis high risk of malignant transformetion in few types of oral lichen planus.

Keywords: Lichen planus, mucocutaneous, local drug ddlivery

INTRODUCTION

Lichen planusisachronic autoimmune, mucocutaneous diseese. It can affect
the ord mucosa, skin, genital mucosa, scap and nails. In the mgority of
patients with oral lichen planus (OLP) there is no associated cutaneous
lichen planus or lichen planus at other mucosd Stes. This may be caled
“isolated” OLP. It commonly affects the middle-aged patients’ and has a
femde predilection. OLP is dso seen in children, dthough it israre®4.
The disease affects 0.5-2% of the population. The dinica history confirms
the relationship between OLP and ord cancer, dthough the degree of the
risk involved is controversial. Therefore, OLP should be considered a
precancerous lesion, emphasizing the importance of periodic follow-upsin
al the patients® . Various trestment modadlities for lichen planus have been
tried including topica and systemic steroids, retinoids, immunosuppressve
drugs, surgery, lasers and photochemotherapy.

ETIOLOGY

The etiology of lichen planus still remains unknown. Lichen planus is
believed to result from an aonormd T-cell-mediated immune response in
which basd epithelid cells are recognized as foreign because of changesin
the antigenicity of their cdl surface®. Current deta suggest thet ord lichen
planus is a T-cell-mediated autoimmune disease in which autocytotoxic
CD8" T cells trigger the apoptosis of oral epithelial cells’. The CD8*
cytotoxic Teells may trigger keratinocyte apoptosis through activation of
the cells by an antigen associated with mgor histocompatibility (MCH)
class | on basd keratinocytes'.

Ord lichen planus has been found to be associated with disesses and agents,
such as vird and bacterid infections, autoimmune diseases, medications,
vaccinations and dental restorative materials. Carrozzo etal® have
demongtrated a strong association between hepatitis C vird infection and
OLPHowever, the association of OLP with HCV infection gopears to be
dependent on geographica heterogeneity®. Moravvejet a®in 2007 found
detidicaly sgnificant differences in H. Pylori infection between patients
with lichen planus and a control group. However, an etiologic role for H.
pylori in lichen planus is not yet properly established. Various studies have
investigated the association of candida infection and ora lichen planus but
failed to establish as an etiologicd factor.

CLINICAL FEATURES

OLP was first described clinically by Wilson in 1869 as a chronic
mucocutaneous disorder’®. Cutaneous lichen planus is recurrent, itchy*12
and not contagious'. In most of the patients, OLP is asymptomatic while
some patients may report of a roughness of the lining of the mouith,
sengtivity of the oral mucosato hot or spicy foods, painful ora mucosa, red
or white patches on the ord mucosa, or ora ulcerations. The dlinica history

includes phases of remission and exacerbation™.

Six dinica formsof OL Phavebeen described which arewhiteformsnamely
reticular, papular, plague-like and red forms namely the erosive (ulcerated),
atropic (erythematous) and bullous'®*, Among the types, reticular and
erosive are the main types. It is not uncommon for the same patient to
present with multiple forms of OLP. Mucosd lesons, which are multiple,
generdly have asymmetrica distribution, particularly on the mucosa of the
cheeks, adjacent to molars, and on the mucosa of the tongue, less frequently
on the mucosa of the lips (lichenouscheilitis) and on the gums (the atrophic
and erosveformslocaized onthegumsmanifest assadesquametivegingivitis),
more rarely on the paate and floor of the mouth***, However, this clinica
gppearance of desquamative gingivitis is not pathognomonic of erosive
OLP and may represent the gingiva manifestation of many other diseeses
such as cicatricalphemphigoid, = pemphigus vulgaris,
epidermolysishullosaacquisita, and linear 1IgA diseass™?. Themost common
type of OLPisreticular form with the characteritic feeture of dender white
lines (Wickham's striae) radiating from the papules. Patients with reticular
lesions are often asymptomeatic, but atrophic (erythematous) or erosive
(ulcerative) OLP is often associated with a burning sensation and pain.

A greater maignant potential has been recognized for atrophic, erosive
form of OLP and the plagues form on the back of the tongue®?. A regular
follow-up of patientswith OLP should be performed and in suspected cases,
biopsy should be provided.

CLINICAL STUDY

Casesreported to Department of Oral Medicine and Radiology, Tamil Nadu
Government Dental College, Chennai with ora lichen planus from March
2010toApril 2011. A tota number of 79 patientswere diagnosed ord lichen

panus.
THERAPEUTIC OPTIONS

Currently, treatment for OPL is focused mainly to eliminate mucosal
erythema, ulcerations and aleviate symptoms disease during periods of
activity and, if possible, increasethe periods of disease quiescence. Excellent
ora hygiene maintenance is believed to reduce the degree of severity of the

Table 1: Age wise grouping of the patientswithoral lichen planus

(n=79)
AGE GROUP MALE PATIENTS | FEMALE PATIENTS | TOTAL
< 10 years 0(0%) 0(0%) 0(0%)
10-20 years 0(0%) 3(3.79%) 3(3.79%)
21-30 years 5(6.32%) 6(7.59%) 11(13.92%)
31-40 years 8(10.12%) 9(11.39%) 17(21.51%)
41-50 years 10(12.65%) 11(13.92%) 21(26.58%)
51-60 years 7(8.86%) 9(11.39%) 16(20.25%)
>60 years 7(8.86%) 4(5.06%) 11(13.92%)
TOTAL 37(46.83%) 42(53.16%)

Correspondence: Prof. S Jayachandran, Head, Department of Oral Medicine and Radiology, Tamil Nadu Government Dental College and
Hospital, Chennai-600003, Tamil Nadu, India e-mail: drsjayachandranmds@yahoo.com



206

Male:Female ratio
E IMale
® Female

Male:female ratio
55.00%

50.00%
45.00% -
40.00% .

Male Female

Agewise distribution for both

gender m <10 years
m10-20 years
m21-30 years
W 31-40 years
B 41-50 years
m 51-60 years

=60 years

Age wise distribution for both
gender

30%
20%
10% -

0% -

<10 10-2021-3031-4041-5051-60 =60
YEears years years years years years years

JIM SA July-September 2012 Vol. 25 No. 3

Table 2: Frequency of occurrence of types of oral lichen planus

Reticular Papular Plaque-like | Erosive Atropic | Bullous
55(69.62%) | 2(2.53%) | 3(3.79%) 10(12.65%) | 7(8.86%) | 2(2.53%)

symptoms and duration associated with OLP. Reticular type is often
asymptomatic and seldom requires trestment.

CORTICOSTEROIDS

Currently, corticosteroids are the drug of choice for the trestment of OLP.
It may be employed in the form of topical superficia application or
intrdesiona injection; or systemic or combination of topica and systemic.
Topica corticosteroids are the mainstay in treating mild to moderately
symptomatic lesions. Options (presented in terms of decreasing potency)
include 0.05% clobetasol propionate gel, 0.1% or 0.05% betamethasone
vaeratege®, 0.05% fluocinonidegel, 27 0.05% clobetasol butyrateointment
or cream, and 0.1% triamcinolone acetonide ointment®.

Petients can apply the prescribed topica corticogteroids upto 4 times a day
because topica agents adhere poorly to the moist mucous membranes. In
patients with widespread symptomatic lesions, in whom direct mucosa
application of topical medication would be too uncomfortable, options
include 1.0 mg/mL aqueous triamcinolone acetonide or 0.1 mg/mL
dexamethasone dixir?.

Intralesiond injection of corticosteroid? for recacitrant or extensive lesions
involves the subcutaneous injection of 0.2-0.4 mL of a 10 mg/mL solution
of triamcinolone acetonide by meansof a1.0-mL 23- or 25-gaugetuberculin
syringe.

The advantage of topicd steroid gpplication is thet Sde effects are fewer
than with systemic administration.

Systemic corticogteroids are probably the mogt effective trestment modality
for patients with diffuse erosve OLP or multi-site disesse, but the literature
on their use is limited to non-randomized clinical trials. Both
methylprednisolone and prednisone have been employed for recacitrant
severe erosive OL P, Systemic prednisone can be used to control the ulcers
and erythema in OLP but it is not better than treatment with topical
triamcinolone acetonide done”. Systemic corticosteroids may be indicated
in patients whose condition is unresponsive to topica steroids or in patients
with mucocutaneousdiseeseandinhighdoses(1.5-2 mg/kg/daily), but adverse
effects are possible even with short courses>™,

IMMUNOSUPPRESSANTS

Tecrolimusis amacrolide immunosuppressant with amechanisam of action
smilar to that of cyclogporine, but is 10 to 100 times more potent and is
better able to penetrate the mucosal surface.*'Treatment with topical
tacrolimus0.1% ointment four timesdaily induced abetter initia therapeutic
response than triamcinolone acetonide 0.1% ointment in patients with
symptomatic OLP. However, relgpses occurred frequently in both groups
within severa weeks &fter the cessation of both the trestments™.

RETINOIDS

Retinoids are metabolites of vitamin A. They have been noted to have
antikeratinizing and immunomodul ating effects®*, Retina dehyde 0.1%6%,
isotretinoin gel 0.1%% have been tried in OLP and they showed good
clinica efficacy. OLP has been treated with fenretinide and tazarotene gel
0.1% successtully®®, These studies suggested that topical retinoid might be
a suitable thergpeutic agent in the treatment of hyperkeratotic OLP.

LASERS

Excimer 308 nm lasers could be an effective choice in tresting symptometic
OLP** Tregtments with these lasers are painless and well tolerated.
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SURGERY

Surgica excison, cryotherapy, CO2 laser, and ND:YAG laser havedl been
used in the trestment of OLP. In generd, surgery is reserved to remove
high-risk dysplastic areas®.

PHOTOCHEMOTHERAPY

Inthismethod, clinician uses ultraviolet A (UVA) with waveengthsranging
from the 320-400 nm, after the injection of psorden. It wasfirst used in the
trestment of recalcitrant OLP*. One potentia drawback of PUVA therapy
istherisk of the squamous cdll carcinoma(SCC) development in acondition
with premalignant potentid, and until more extensive studies have been
performed, it must be considered as an experimenta method®.

LOCAL DRUGDELIVERY

The ord cavity has been proposed as a potentia topica delivery ste for
local and systemic delivery of thergpeutic agents. Drug ddlivery viathe ord
mucosahasseverad advantagesand disadvantagesandissummarizedintable
below”.

Accessible

Self-administrable

Oral mucosa repairs rapidly after damage or injury
Different areas of oral cavity have different permeability
characteristics

Highly hydrated environment to dissolve drug Highly enzymatic environment

o Sustained delivery possible o Relatively small surface area

o Potential reduction of systemic side effect o Risk of choking or swallowing on delivery device

Permeability barrier of the oral mucosa
Saliva washes away drug

ion and speech may dislodge delivery device
Taste important consideration

CASESPRESENTATIONS

CASE 1: Adinicaly and histopethol ogically diagnosed erosivelichen planus
in a52 years mae patient (Figure 1a,1b) trested with topica application of
0.1% triamcinolone acetonide followed by intralesond injection. Two
weeks of trestment completely hedls the lesion (Figure 1c,1d).

Figure la Figure 1b

(Pre-treatment)

Figurelc Figure 1d
(Post-treatment)

CASE 2: Lichen planus of gingiva (Figure 28) menifesting as desquamative
gingivitis in a 38 years male patient treated with loca drug delivery
system(costume tray made from polyethylene sheets) with 0.1%
triamcinolone acetonide. Costume tray (Figure 2b) is loaded with 0.1%
triamcinolone acetonide (Figure 2¢) and then inserted in the mouth (Figure
2d). Review of patient after 1 week (Figure 2€) and 2 weeks (Figure 2f)
shows marked reduction in symptoms and erythema.
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Figure2c Figure2d
(Pre-treatment)

. 2 |
(P

Figure2e(1 week) Figure2f (2 weeks)
(Post-treatment)

CASE 3:Clinicaly diagnosed reticular typelichen planus (Figure 38) ina32
yearsfemale patient treated with topica gpplication of clobetasol proprionate
0.05%.Review of patient after Iweek (Figure 3b), 2 weeks (Figure 3c) and 3
weeks (Figure 3d) shows resolution of erythema and Wickham's dtrice.
There is some evidence of pod-trestment melanosis.
| - .
Figure3a Figure3b Figure3c Figure3d
(Pre-treatment) (Post-treatment)

CASE 4: An erosive lichen planus (Figure 4a4b) in a 72 years mae patient
trested with 0.1% triamcinolone acetonideintralesional injection shows
resolution of the lesion after 1 week review (Figure 4c,4d).

)
Figureda Figuredb Figuredc
(Pre-treatment) (Post-treatment)

Figuredd

DISCUSSION

Our short study isin acceptance with the previous dateof prevalence of
ord lichen planus which shows highest in middle age female patients.
Reticular type OLP is most commonly found. No patient below 10
years is affected by oral lichen planus. The low prevaence of OLP in
younger age groups may be attributed to lower stresslevel, lack of much
permanent dental restorations, simplicity in food habits and overall
well-being of general hedlth.

Although steroid therapy remains the backbone of treatment of OLP,
its use must be justified. Steroid therapy either topical or systemic can
cause adrena suppression if used for prolonged periods. A thorough
medical history should be taken before the commencement of the
steroid therapy to avoid medical complications. The lowest-potency
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steroid that proves effective should be used.

Patients with oral lichen planus should be counseled about the causes,
nature and course of the condition and response to different treatment
modalities. Causative agents like dental restorations or drugs must be
identified and proper corrective approaches should befollowed. Patients
experience high rates of recurrences after the cessations of treatment
and this should not discourage them for getting further treatment.
Regular follow-ups alow the clinicians to examine and evaluate the
patients thoroughly. Any suspicious lesions must be send for biopsy for
histopathological examination as there is high chances of
transformation, in few forms of lichen planus, into squamous cell
carcinoma.
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Obesity-Prevent rather than cure Histopathological and clinical Per spectives
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Abstract: Obesity is a modern pandemic. It has turned into a common, serious and costly disorder. Obesity is not just a cosmetic consideration. It
is a dire health dilemma directly harmful to one's health. Obesity is a chronic disease affecting increasing numbers of children and adolescents as
well as adults. The longer a person is obese, the more significant obesity-related risk factors become. Obesity is increasing in an epidemic manner
in most countries and congtitutes a public health problem by enhancing the risk for Coronary heart disease ,Type 2 diabetes ,Cancers (endometrial,
breast, and colon), Hypertension, Dydlipidemia ,Sroke ,Liver and Gallbladder disease ,9eep apnea and respiratory problems, Osteoarthritis,

Gynecological problems (abnormal menses, infertility)

INTRODUCTION

The adipocyte number is a mgor determinant for the fat mass in adults.
However, the number of fat cdls stays congtant in adulthood in lean and
obeseindividuas, even after marked weight loss.

Adipose tissue is a complex, essentia, and highly active metabolic and
endocrine organ. Adipose tissue not only responds to afferent sgnas from
traditiona hormonesystemsand the centra nervoussystembut also expresses
and secretes factors with important endocrine functions. These factors
include leptin, other cytokines, adiponectin, complement components,
plasminogen activator inhibitor-1, proteins of the renin-angiotensin system,
and resgtin.

Altered adipocyte function changes production and secretion of adipokines,
such asleptin, adiponectin, angiotensinogen, plasminogen activator inhibitor-
1, residtin, and severd inflammatory molecules.

Fet cells are chemicd factories and body fat is potent Suff: a highly active
tissue that secretes hormones and other substances with profound and
sometimes harmful effects on metabolism, weight and overdl hedth.

DISCUSSION

If a person keeps overeating, fa cdls grow rapidly. When they reech the

limit, they don't divide; they send out asigna to nearby immature cells to

dart dividing to produce more fat cdls. Thus this sarts a cascade of events

leading to unlimited proliferation of adipocytes and the more the fat

accumulation, more the number of fat cells accumulating fat and more the

active divison of cdls. Thusan exponentia growth of fat cells occurs. This

can be exemplified by thefact thet atypica overweight adult has around 75

billion fat cells. But in the case of severe obesity, this number can be ashigh

as 250 to 300 hillion.

Feat cdlstend to increase in number most readily when excessve weight is

gained due to overesting and or inactivity during the following periods:

- During late childhood and early puberty

- During pregnancy

- Most commonly, during adulthood when extreme amounts of weight
aregained

Fat expandsin 2 ways

A. Fat Cell Number

- Fat cell number does not decrease with weight loss
- Increases 5 fold until age 22 years

- Increase continues with nutritional excess

- Non-obese person has 25-30 hillion fat cells

- Obese person has 260 hillion cells

B. Fat Cdl Size

- Fat cell sizereduces with weight loss

- Adultsfill existing fat cells when they over eat
EMBRYOLOGICAL PERSPECTIVE

Infants begin to develop fat cells during the third trimester of pregnancy. Fat
cdlsdivideand multiply in the body. When thefat cdll isfull, it goesthrough
active mitogs, divides in hadf and becomes two. When both of those two
cdlls becomefull of fat, they, too, divide. It goes on and on and on. Fat cdls
do not have the capability of dissolving and leaving the body. Oncefat cells
develop in the body, they remain there for life. The early rudiments of
obesity may hence belad in early life.

GENETIC PERSPECTIVE: OUR GENES
WOULD NOTALLOW USTO BENON
OBESE

Normally, a gene known as PPAR controls the amount of fat cdls that are
mede and the size of those cdlls. A mutationinthis gene causes switching of
the gene'to ‘on’ position causing more fat cells to form and these cells get
fatter faster than norma fat cells.

The other gene regulates production of a hormone cdled “leptin,” which
suppresses appetite when fat cdlls becometoo full. Like PPAR, mutation of
thisgene occursin only asmall number of people. A subset of obesehumans
have normd or relatively low leptin levels (H"5-10% of subjects)™?
Inwell-known anima models such as the ob/ob mouse and the falffa Zucker
rat, obesity isentirely geneticinoriginandisinheritedinaclasscad Menddian
recessive fashion. Exceedingly rare ,humans aso have obesity attributable
to defined mutations in the genes such as those encoding leptin, its receptor
and the melanocortin-4 receptor. However, this does not apply to the
common type of obesity which is afine example of amultifactorid disease
determined by the interaction between genes and the environment. The
very rare human mutations provide important proof of concept that these
gene products play arole in norma energy homeostasis, but they do not
necessaily tell us much about their role in common human obesity.

Rare but crucial mutations are:

- Leptin Produced by adipose tissue, leptin reduces food intake in
rats if centrally injected. Mutation on chromosome 7 found in
some obese families

- Leptin receptor CNS receptor for leptin, Mutation on chromosome
1 associated with three cases of human obesity

- Melanocortin 4 receptor involved in the suppression of appetite
Mutations on chromosome 18 associated with several cases of
obesity

- Prohormone convertase 2 Converts proinsulin to insulin and C-
peptide. Polymorphisms on Chromosome 20 are associated with a
higher relative risk of NIDDM and obesity
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- Differencesin leptin sensitivity and/or leptin production have been
suggested to play arolein the pathogenesis of obesity. The majority
of human and rodent obesity is associated with hyperleptinemia,
suggesting that in these cases leptin resistanceis responsible for this
condition 345

Microscopic dterations in adipose tissue of obese persons:

Consstently, obesity is associated with Histologica changes of the type:

- Increase in numbers of adipocytes,

- Increasein size of adipocytes,

- Infiltration of adipose depots by mononuclear cells

- Reative rarefaction of blood vessals,

- Reative rarefaction of neura structures.
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Figure 1: Histological appearance of fat cells. Thereisathin cell membrane
that bounds the cytoplasmic lipid, which appears clear in this section
because normal tissue processing removes lipids. The cell nucleusis pushed
to one side by the lipid. Connective tissue septae divide lobules of fat and
carry the vascular supply.

Fat cellsin obese people are “sick” compared to those in lean people.

It has been found that significant differences exist in the fat cdls of the

obese participants compared with the lean participants” The fat cdlls found

in obese patients are deficient in severd aress.

- The obese peopl€e's fat cells showed stress on the endoplasmic
reticulum (ER), which helps cells synthesize proteins and monitor
how they are folded. When the ER is stressed, it produces several
proteinsthat ultimately lead to insulin resistance. Insulin resistance,
in turn, plays a major role in the development of obesity-related
conditions. The differences in the fat cells between obese and lean
people may help explain thelink between obesity and a higher risk
of diabetes, heart disease, and stroke.®

- Obese individuals have a relatively large amount of hypertrophic
adipocytes compared to lean subjects

- The specific activity of the lipogenic marker enzyme G3PDH was
50% lower in total adipocytes of obese as compared to that of non
obesesubjects.

- Omental adipocytes from obese subjects also had lower basal
lipolytic levels, and a lower lipolytic response to p-adrenergic
stimulus. It is possible that the impaired lipolytic response
contributes in time to the enlargement of the triglyceride depot.
The reduced abhility to store additional triglycerides, would result in
an increased amount of circulating lipids, elevating the risks
associated with the metabolic syndrome.

FAT CELL NUMBERSARE ‘SET FORLIFFE’

The total number of fat cells per person remained relatively constant over
time. Even extreme weight-loss strategies, such as bariatric surgery, do not
reduce the number of fat cellsNo amount of dieting will dter the number of
fat-hoarding cdlsin our bodies

Anindividua isbornwith apredetermined number of fat cells, with women
generdly inheriting more than men. The number of fa cels then grows
through late childhood and early puberty, after which it is pretty much st
Fat cell number increasesmorerapidly in obesechildrenthaninlean children.
The amount of fat someone hasis a reflection of both the number and the

JIM SA July-September 2012 Vol. 25 No. 3

Sze of the fa cdls

QUANTITY VERSUSSIZE OF FAT CELLS

Fat cell numbers are different between two people yet it is possible for both
to have a smilar fat percentage. For example if someone had 500 million
fat cellsand asecond person only had 300 million fat cells, thesetwo people
could both have asimilar fat percentageif the second person has asedentary
lifestyle causing more fat to be stored in hisher cdlls. That is, the fat cdls
have become fuller and contain a grester volume within eech cell. In this
caeit would result in afat percentage higher than normal for this person but
around the same as the firgt person with a higher number of fat cdls.

FAT CELLSONCE GAINED ARE NEVER
LOST.

Even if an individud loses weight the Sze of fat cells is reduced not the
number which remains constant. A fat cdl is 95% fat. If it dies, it leaves
behind insoluble fat, in obese people; the fat tissue often produces too many
bad hormones and too few good ones.

It can be safely assumed that once the obesity is st it is difficult if not
impossible to reverse the nature of this phenomenon.

THE NUMBER OF FAT CELLSIS
GENETICALLY PREDETERMINED

Inanindividua the number of fat cells present is genetically predetermined

asaresult of which anindividua who hasalarger number of fat cellsearly in

life is more prone to get obese as compared to an individua whose is non

obese. Accumulation of various characters such as sedentary life style,

aggressve eating, too much high caorie diet would complement the genetic

trait.

The longer the course of obesity, the more difficult it is to have it treated.

The more obese the person more difficult it is to have an effective contral.

Two of the Hedthy People 2010 nationd hedth objectives’ are:

- to reduce the prevalence of overweight and obesity among adults
to less than 15% and

- toreducethe prevalence of obesity among children and adolescents
to lessthan 5%. Thissite providesavariety of information designed
to help people understand the severity of obesity, the efforts being
made to address it, and how to maintain a healthy weight.

RESULT

Giventhe seriousnatureof chronic diseases and conditions associated with
obesity and the fact that obesity is difficult to treet, prevention is extremely
important. The fact that both medical and surgica treatments for curing
obesity have not proven to be effective in most cases and the associated
adverse effects of these therapies prompts oneto redlize the need of effective
prevention at an early stage with concurrent reduction in the occurrence of
other associated diseases.
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Hydronephrosis Secondary to Uter ovaginal Prolapseand
Mixed Malignant Mullerian Tumor-An Interesting Case Report
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Abgract: This is a patient’s convoluted presentation with Mixed Malignant Mullerian Tumor (MMT) who came to us as a case of hydronephrods and
a detailed clinical workup of her renal condition led us to diagnosing her as suffering from uterovaginal prolapse with Mixed Malignant Mullerian
Tumor side by side. In the real sense, her actual malady was masked by her kidney condition and after surgery, which is the primary treatment!, she
was found to have Malignant Mixed Mullerian Tumour in its early stage. The patient was operated and followed up and post operatively she did well.
Key words: Hydronephrosis, uterovaginal prolapse, Malignant mixed Mullerian tumour (MMT)

CASE PRESENTATION

A 60 year old para 4 Kashmiri woman, presented to an Urologist with
complaints of arecurring bilaterd flank pain of few months duration. This
was associated with afeding of being unwell. All her ddliverieswere normal
vagind births with postpartum period being uneventful. She was post
menopausa for the past 8 years with no history of postmenopausal bleeds.
Physicd examination revedled a moderately ill looking woman who was
not wasted and mildly pale. The abdomen was soft and non-tender with no
papable mass. She was evaluated with an Ultrasound KUB, X ray KUB
region and Urine examination. Ultrasound showed bilateral grade 11
hydronephrosis and hydroureter with bulky uterus, X ray KUB did not pick
up any radio opague shadow in KUB region and urine examingtion revedled
full field puscells.
In her diagnogtic work up, her haemoglobin was 10.5 and the rest of her
haemogram was within norma limits. Her rena function tests and liver
function testswerewithin norma limits. Her urinefor culture and sengitivity
was gerile. VU done showed a grade 3 hydronephrotic left kidney with
hydroureter with delayed contrast excretion plus grosdy dilated calycedl
system of right kidney.. No calculus seen. RENAL SCINTIGRAPHY
displayed grody dilated PCSof Rt. kidney, enlarged | ft kidney with decreased
perfuson. Gfr =63.3.Urologigtsinitial impression washigh pressure bladder.
Meanwhile patient was referred to us for bulky uterus. A speculum vegind
examination revealed a grade 3 uterovagina prolapse with a congested
cervix. She had amixed consstency discharge from the vaginawhich was
non-foul smelling. A bimanua examination revealed a non tender bulky
uteruswith mildly restricted mobility and freefornices \We decided to gofor
MRI pelvisand diagnosticD & C.
MRI pelviswith GAD study showed heterogeneously enhancingmasslesion
within endometrid cavity extending into cervica cand as described likely
malignant.
The patient was counsded about trestment and further management and
consented to a diagnostic D& C, the histopathology of which revealed
Mixed Malignant Mullerian pathology. She subsequently underwent
lgparotomy and aradica hysterectomy was performed aong with repair of
prolapse. Intraoperatively it was confirmed that uterovagina prolgpse was
the cause of hydronephrosis. There was no parametrid infiltration per op
and no ascites ether. Vagind cuff was not involved.
HPE of the specimen reveded carcinosarcoma (Malignant mixed mullerin
tumour). Myometrid invasion less than 50 percent, cervix not involved,
meargins uninvolved, no regiona lymph node metastasis. Primary tumor —
& R s

B

T1aNOMO.
Postoperatively, the patient fared excellently. Onfollow up repest ultrasounds
showed improvement in hydronephrosis.

DISCUSSION

Theincidenceof hydronephrosisand hydroureter isvariable. Recent literature
varies prevalence at 25/323 (7.7%) and 31/189 (17.4%) 23 The
hydronephrosis can be unilateral dso. The prevalence of hydronephrosisis
higher in older patients and increases with increasing severity of prolapsed “.
Mélignant mixed Mullerian tumoursarecommonly foundin post menopausa
women with utero-cervica cancer but what sets this patient’s situation gpart
is her oblique presentation as a kidney patient and her evaluation and
diagnosiswent dl around to the end point of genital cancer. Histopathogy of
her cancer revealed an epithelid and sarcomatous component and these
tumoursareaggressive, but in her casewas caught early. Thehydronephrosis
wasaresult of thedrag of the genita organ prolgpse which lead to stretching
of the ureters and obstructive nephropathy.

Managing of this category of maignancy is chalenging, especidly in low
resource seitings, due to the relative rarity of this diseese6. Due to this,
clearly defined guidelines for management are not defined and thereby the
lack of evidence of treatment protocol outcomes. Imaging techniques and
modalitiesareapotent tool inthe diagnostic armamentarium. Early diagnosis
and timely surgery followed by radiotherapy as an effective back up, isthe
key’.

CONCLUSION

This case clearly gives us an example that when a postmenopausal women
comes with vague urologica & gynaecologica complaints of immediate or
near recent onset and has other apparent systemic manifestations thet can
midlead or bemisinterpreted, itiswiseto beextravigilant and beaware of the
human body’s subtle masquerades to hide the primary root of the main
problem.
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