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PRESIDENT’'S WRITES

Dear Fellows and Members,

JMSA has chosen ‘Obesity’ as the topic for this
issue and very relevantly so. Obesity can lead to
diabetes, cardiovascular disease and other health
problems. Obesity is increasing in proportion the
world over and various causative factors can be
atributed. However, the age-old advice of good
sense in the intake of food and doing regular ™
exercise is all that is often needed to curb the ondlaught of the obesity
epidemic. Thisisbetter said than done in the present age of greed and ill
sustaining life styles. Obesity has medical and surgical interests and is
so apt for a discussion in the multidisciplinary forum of IMSA.

Once again may | urge all of our fellows & members to make to Dubai
for the IMSACON 2008.

/".k

{ Tegar?

Dr. K. Jagadeesan
President, IMSA

& IMSA/ JIMSA WEBSITE g:;
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 CME;s etc. and also IMSACON - aregular annual
event of international standard; application form for enrollment as fellow/member can
also be downloaded. Fellows - members and even not 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'.
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Dr. Pinnamaneni Narasmha Rao International Award

Appeal by Vice-President IMSA

Dear Felowsand Members

You are aware late Dr. P. Narasmha Rao, an international figure both in academic and teaching
had been the President of this prestigious organization for more than a decade from 1990 to
2002. He was President of Medical Council of India and Vice Chancellor of various Universities.
He had to his credit several outstanding contributionsto the medical fraternity till hisdeath . He
had been in close association with IMSAsince its very inception in 1981. The Academy has
flourished tremendously during his tenure as President . Keeping in view his status, services
rendered to the mankind and on theinsistence of senior Fellows, the Academy has established an
International Award in his honour named ‘Dr. Pinnamaneni Narasmha Rao International
Award’, on thelines of Dr. B.C. Roy National Award. Substantial funds are needed for this
pestigious award. Initially, the family of Dr. P. Narasmha Rao has contributed a fair amount of
money and hasalso assuredto contribute more.

ey | appeal toall our Fellows and Members to contribute generously for this noble causein the
Dr. RRThukral memory of this dedicated acadamecian - Dr. P. Narasimha Rao. A separate account has been
Mce Presdent IMSAVOId HQ. gpened for this Award.

[ IMSA Chapter Activities )

CME Tamil Nadu Chapter

Dr. P. Narasmha Rao
Ex. President, IMSA World H.Q.

13-07-2008  Dr.D.Muthukumar : “ Stem Cell Therapy”
10-08-2008  Dr. J. Jagan Mohan : “ Management Of Hand Injuries’
L 14-09-2008  Dr. S.Jayachandran: “ Oral Ulcers And Management” )
Election of Fdlowsand Members (July - September 2008)
Fellows Dr. Ashok Tahiliani Allahabad (UP) Dr. Anupam Sibal New_Delhi
Dr. Soubam | boyaima Singh New Delhi Dr. Meena Tahiliani A”ahapad (UP) Dl iz sl _Sharma e
; ; Dr. J. Jaganmohan Chennai Dr. Kamal Kishore Haryana
DI ek Lt [ Pl Dr. Parveen Bhatia New Delhi
Dr. Sukhminder Singh Patiala Dr. Veeng Bhat Haryana ) '
Dr. Manish Kakkar Delhi DI SR ST REDE Members
Dr. Pashora Singh Sandhu Punjab Dr. Bishwajeet Chatterjee Varanasi Dr. Ashish Sinha Maharasthra

Dr. M.S. Ramachandran Chennai Dr. KV Raja Sekhar  Chennai )
Dr. Anil Khetarpal  New Delhi

Dr. Ashoka Mohan Dwarkdas Motiwala New Delhi 4 ; h ) Dr. Rizwanul Haque Gulbarga
Dr. Sanjay Kumar Chugh Haryana Dr. Pradeep G Nair Chennai Dr. Amar Mohanrao Taksande Maharahtra

Dr. Radhey Mohan Allahabad (UP) Dr. R. Sakkaraiappan Chennai Dr. Sandeep Gupta Delhi
Dr. Arun Kapur New Delhi Dr. Anand Kumar Tripathi Pratapgarh (UP)

Dr. Sanjay Kumar Somani Lucknow (UP)

@ 1vsA FellowsMembers Directory 2007 A

Dear Fellows and Members

International Medical Sciences Academy has published Directory of IMSA Fellows and Members containing information about their mailing addresses,
telephone Nos. email addresses, wherever available. The Directory was released at  the inaugura function of IMSACON 2007 held a Manipa, Karnatakain
November, 2007 . | shall request you to send ademand draft of Rs. 250 soon to enable us to send to you acopy of the Directory by post. You can dso collect in
person from IMSA office if you o wish.

\_ SecrearyGeneral,lMSAj

Dr. Shilpi Mohan  Bangalore

Suggestions to Enhance Image of Medical Profession and Improve Doctor-Patient Relationship
President, Vice President and Trusteesof IMSA have stressed that IMSA must engageitself in enhancing the image of Medical Profession
by organizing seminars/conferences on various issues relating to medical profession, medico legal, patient —doctor relationship protocol
of drug trials and research etc. It wasalso desired that suggestions be invited fromall fellowsand members, for improving relationship
among doctors and patients.

The Fellowsand Members are, therefore, requested to send their suggestions & ways and meansto IMSA World Headquarter at New Delhi,
for enhancing image of medical professon and improving doctor — patient relationship.

Secretary General, IMSA
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Editor

P.D.Gulati (Delhi)

Joint Editor

S.N.A. Rizvi (Delhi)

e eniree oelhi) Thls issue on Obesity : NeW_ChaII_enges_ focuses on a numbe;r of

o MEMBERS Chemay important subjects related to this topic. | sincerely thank Prof. Richa
.Jagaaeesan ennail P .

gagt?sipmkhgnee ey Dewan, Head of Department of Medicine, Maulana Azad Medical
.D.S. Kulpati elni . . . .

Ke. ngi{? = College, for offering her services as a Guest Editor of this valuable

ndira Bal elni . . . . . . . .

SK Bhargava 2l publication. Her keen interest and pains taking efforts in bringing out

P.o.Kalra elini . . . . . . .

PN Rerien ety this very informative issue, deserves all the appreciation. No doubt, it
I opra elnl . . . . .

Tarun Gupta e has been a commendabl e task achieved by her. This issue includes wide
intamani elni . . . .

.S, Rehan ol ranging subjects, contributed by a galaxy of eminent experts. | am
. Irivedi elni . . . . . . . .
Achal Guia e confident, readers of JIM SA will find this publication of immense benefit

Sho rover elni . . . . .
k5. ShamaC /1 SORY BOARD - National andwill most certainly liketo preserveacopy intheir personnel reference
. 1 . - . . . .
QB Supta  rgar (anmedabad) | |ibraries. Dr. Richa Dewan has really worked hard in the compilation of
oM. Dalal e thisexhaustive collection of scientific material; | extend my grateful thanks
W Sachdev e to her once again and also to all the contributors of this special issue.
E‘.‘gf‘gﬁ;@éﬁke”ee Eéﬁ'@a’ | take this opportunity to thank all the members of Editorial and Advisory
K. Ball elni . . . . .
= ) Boards for their assistance and also the various pharmaceutical firms,
Sham Agarwa (Dot without whose help this publication would not have been possible.
P.K. Dave (Delhi)
V.K. Dada (Delhi)
K.K. Malhotra (Delhi) P. D. Gulati
H.P.S. Sachdev (Delhi)
Kamlesh Kohli (Delhi)
T.K. Biswas (Kolkata)
el ] ) ( JIMSA BEST PUBLISHED ARTICLE AWARDS
S (B, Journal of International Medical Sciences Academy has instituted award for three (3)
gicshgg';’ivan Egggi‘faf) best original articles published during the previous 3 years; guidelines are as below:
M.Suresh Kumar (Chennai) (1) Original articles belonging to any discipline of medicine published in IMSA during
g:‘:nif ;;:i”“a”i Eggm'& the previous three years.
SrEiEn I, AgEE (Delhi) (2) Age Limit for the principal author/main researcher should be 45 years and below.
Veera Hingorani (Delhi) (3) Number of awards: Three (3) annually, carrying agold plated medal, citation and cash
s ara_As?:'ShORY BOARD"NTERNAT:JZTL prize (1st Rs. 3000/-, 2nd Rs. 2000/-, 3rd Rs. 1000/-)
S%Q?njrpirc%]s%% . (5822‘)3 (4) Aw;rdeg shoulc_idprzfde;ablzlhbe afeldlt_)]\‘/vt/rznembc_er ;f IM kSA nct)gt-fel(;_ows/ n?jr!fmsgrzgteerg
. Can also be consiaer or the award | € original Work IS outstanding; and |
iﬁs?;ﬁ' S,a L”jame %‘éﬁ, for the award will be required to apply for fellowship/membership of IMSA.
8. Klinkmann (Germany) (5) Awardees should preferably plan to receive the award at the annual IMSA conference
usanlL[m (Singapore)
1.D. Williams (UK) k IMSACON.
Harvinder S.Luthra (USA)
Annual Subscription for non fellows & members Editorial Correspondence: All corresspondance are to be addressed to Editor JIMSA
g‘\'g?geas 25' ggg National Medical Library Building, Ansari Nagar, Ring Road, New Delhi - 110 029 India
Single copy Rs. 150 E-Mail : imsahg@ndf.vsnl.net.in Website : www.jimsaonline.com

Copy Right No part of this publication may be reproduced, or transmitted in any form or by any means, electronic or mechnical, including photocopy without written permission from the Editor.
The Editor disclaims any responsibility or Liability for statements made and opinions expressed by authors.

IMSA is now on website and our address is www.jimsaonline.com / www.imsaonline.com
JIMSA is indexed by Experta Medica, Indian Science Abstracts/Chetna, Bibliographical Data base
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Our GuUEsT EDITOR

Dr. Richa Dewan, joined Maulana Azad Medical College as Assistant Professor of Medicine in
1984, after a brilliant under graduate and post graduate career at the same institute. She was
appointed professor in 1992 and became Head of the Department in 2005. She got promoted to the
s rank of Director Professor in 2007. During all these year she has established herself as an excellent
‘ undergraduate and postgraduate teacher and a research worker.
Her main areaof interest has been ‘ Gastroenterology’ she gained expertisein endoscopic procedures.
The other important field in which Dr. Dewan got interested has been HIV Management: she has
# developed a ‘National Centre of Excellence for HI'V Management’ and for the training of health
/ professionals.
| During the last 2 decades of her clinical practice, she has actively participated in the academic
programmes organized by API, Indian Society of Gastroenterology, Indian Medical Association
and several others. Besides being an astute clinician and an eminent internist, she is an excellent
Dr Richa Dewan orator. During her short tenure as Head of the Department she has promoted the growth of various
specialties and has encouraged her colleagues to achieve excellencein their respective specialities.
She has published over 100 papersin the National and International Journals. She has also initiated
several public awareness programmes with the help of her departmental colleagues.

-
i
NI

@ D\

EDITORIAL

This special issue on Obesity: New Challenges has been brought out to highlight the increasing problem of obesity and related morbidity
afflicting people of al age groupsin India and southeast Asiaregion. 212 century has seen Indiain the middle of epidemic of obesity among
young and adolescents. Indians are genetically susceptible to weight accumulation especially around the waist. Studies on 22 different SNPs
(single nucleotide polymorphism) near to MC4R gene, have identified a SNP named rs12970134 to be mostly associated with waist
circumference.Of all the statesin India Punjab has the highest prevalence of obesity among men and women (30 and 37%). Urbanization has
been recognized as its strongest risk factor, prevalence being three times commoner in urban areas. In clinical practice, obesity is commonly
measured by body mass index (measures generalized obesity) and waist hip ratio (measures central obesity). Other methods are primarily
research tools. Excessivefat accumulation in body isprimarily due to imbalance between energy intake and expenditure. M ultiple environmental
and genetic factors are responsible for obesity. Origin of obesity may begin in utero when the fetus is exposed to over nutrition (diabetic
mother) or during childhood when the adipocytes are still proliferating. Only two percent are attributed to pathological causes mainly
endocrine. Adipose tissue plays an important role in body metabolism, energy reservoir and as an endocrine organ. Molecules produced by
adipocytes like leptins, adiponectin, adipocins etc play a major role in body’s energy management. Leptin is an important protein hormone,
which hel psto regul ate body weight, metabolism and reproduction. Adiponectin acts as anti-inflammatory and antiatherogenic by preventing
insulin resistance. Abdominal obesity, more prevalent among Indians, is a risk factor for premature coronary artery disease, dyslipidemia,
hypertension, stroke and diabetes. Recent studies have shown obesity to be an independent risk factor for chronic kidney disease and renal
malignancy. The respiratory complications of hypoventilation due to obesity have been recognized for a long time. Charles Dickens in his
first novel nearly two centuries ago described the character Mr. Samuel Pick wick so precisely that it gave rise to the term “Pickwickian
Syndrome”, for extreme obesity associated hypoventilation. Obstructive sleep apneais 30 times more common in morbidly obese and a 12-
fold reduction in overall life expectancy. Children may suffer emotional and physical setback. Obese women are more prone to polycystic
ovarian syndrome; pregnancy and fertility related complications stress incontinence, cholecystitis and malignancy of endometrium and
breast. The management of obesity has been a major challenge faced by clinicians and researchers in last few decades. Most treatment
options use a combination of dietary plus life style modifications and drugs. Objectives of weight loss have to be well defined with realistic
goals and should not compromise patients’ physical and emotiona health. 10 % weight reduction in first six months followed by maintenance
of that weight isrecommended. Before starting the therapy every patient must undergo athorough clinical examination and baseline laboratory
tests. While on treatment a very close supervision by a health professional is necessary as patient may require dose adjustment of any drugs
for associated co morbidities. The treating physician must also address the emotional health of the patient in order to have better treatment
outcomes. A number of drugs have evolved so far but none is free of side effects, thereby limiting their use. Currently three drugs are being
used in the management of obesity, Sibutramine, Orlistat and Rimonabant. Intake of cannabis has been seen to be associated with an increase
in appetite. Rimonabant is the first of the new class of agents that act by selectively blocking cannabinoid -1 receptors with resultant central
and peripheral metabolic effects. It has a higher affinity for central receptors as compared to peripheral receptors. The drug has a long
duration of action and good oral bioavailability. It reduces food intake and increases energy expenditure. Bariatric surgery has a definite
place in the treatment of morbid obese not overlooking the risks and complications. A multidisciplinary approach is recommended for
managing obesity.
Richa Dewan
Department of Medicine
Maulana Azad Medical College, New Delhi, India
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OBESITY EPIDEMIC IN INDIA

Richa Dewan, Praveen Gupta
Department of Medicine, Maulana Azad Medical College,
Bahadurshah Zafar Marg, New Delhi - 110002, India

("Abstract : Urbanization and economic growth in India has brought in its wake, the problem of obesity among the young and children,
Indians are prone to central obesity which isa risk factor for metabolic and vascular complications even at a lower Body Mass Index. A
BMI of >23 kg/m2 has been shown to be associated with increased risk of diabetes. Indians have a higher visceral fat mass than white
Caucasans and African Americans. Fat cdls form a metabolically and hormonally active organ which function as both endocrine and
paracrine organ in the body. Adipocyte secretes a range of molecules that affect metabolism, vascular function, appetite and the immune
and haemodatic systems. The prevalence of obesty corrdates directly with socioeconomic dass and is higher among women. Though
excess intake of calories is related to obesity but repeated episodes of malnutrition, followed by nutritional rehabilitation, alter the body
composition and increase the risk of obesity during childhood. Malnutrition causesimpaired linear gronmth and favorsadiposty. National
Nutrition Monitoring Bureau has reported that pattern of food consunption in India, showsincreased intake of animal products, sugars
and fat since 1971.Increased caloric intake coupled with reduced physical activity have contributed significantly to the obesity epidemic
The demographic and epidemiological trangtion, the forces of internal migration and urbanization, have led to changesin food consunp-
tion patterns and physical activity patterns. Genetic influences though not proven probably do play an important role in concert with
environmental factors. Globalization of trade has encouraged people to grow cash crops for export thereby reducing the availability of
these nutrients for the local population. The movement of population into urban area has significantly altered the work related physical

\activityand the incul cation of westernized type dietary habits have compounded the epidemic of obesity in India.

J

INTRODUCTION

Over last few years, India has undergone rapid economic
development. But this development has brought theincreasing
burden of no communicable diseases. Obesity is one of the
preventable risk factor for no communicable diseases which
has emerged as amajor health problem both in developed and
underdeveloped countriest?. Obesity can be defined on the
basis of body mass index BMI, weight (kg)/height (m?)® and
can be used to assess individual and community nutritional
status*. Today whole world is facing epidemic of obesity.5
Developed countries had paid attention to the epidemic, but
developing countries were not able to give attention to such
extent. One reason is the presence of communicable diseases
and other being financia problems. India has controlled under
nutrition to a large extent, but is now facing an epidemic of
obesity. Thisepidemicisassuming serious proportionsin cities
and is particularly affecting young adults and children.
Previously nutrition research in India had focused on under-
nutrition related to nutrient deficit and high rates of infection.
Datafrom the National Family Health Survey 1998/99 (NFHS
2), however shown that the 12% of the women can be classified
asoverweight (BMI > 25 kg/m2) and 2% are obese (BMI > 30
kg/m?). Furthermore, in the large cities where 4% of the
samples live, 37% of women are overweight or obese, while
in the rural areas where 74% reside, 43% have a low BMI.
Socioeconomic status is an important predictor of both over
and underweight.

As rates of overweight and obesity rise, Indiais beginning to
experience the burden of associated chronic diseases, particularly
cardiovascular diseaseand adult onset diabetes™ 6. WHO estimate
that diabetes in India will increase from 19.4 million in 1995
to 57.2 million in 2025°.

Correspondence: Director Prof. Richa Dewan,
e-mail: rdewan3@gmail.com

DEFINITION OF OBESITY AND
APPLICABILITY OF INTERNATIONAL
CRITERIA TO INDIAN

World Health Organization (2000) recommended BMI as cut-
offs for the diagnosis of obesity in developed countries (kg/
m?): preobese 25.00-29.99, obese class | 30.00-34.99, obese
class Il 35.00-39.99, obese class |11 40.00°.
Over last few years it has been observed that the distribution
of fat is also an important determinant of morbidity and
mortality, and that ‘ central’ obesity may be more pathol ogical
than generalized obesity (measured as BMI).
Recommendations have come for the diagnosis of central
obesity for men and women respectively:

WORLD HEALTH ORGANIZATION (2000):

Waist: hip ratio

>1.0; >0.85; Waist circumference (mm) ; Moderate

risk 940, 800 ; Severe risk 1020, 880
Research over the last few years has recognized fat cells as
metabolically and hormonally active organ which function as
both endocrine and paracrine organ in the body. Adipocyte
secretes arange of molecules that affect metabolism, vascular
function, appetite and the immune and haemostatic systems® °.
Research so far have suggested that deranged adipocyte
function may be involved in the pathogenesis of insulin
resistance syndrome, type 2 diabetes and atherosclerosis®.
In developing countries, metabolic and vascular risks for
‘obesity’ manifest at a lower BMI compared with those in
developed countries. Thus, the BMI classification of obesity
based on large-framed European populations may be
inappropriate for Indians (and other Asians) having a small
body frame'. For agiven BMI Indianshave ahigher percentage
body fat than white Caucasians and African Americanst1213,
Indians have ahigher visceral fat mass than white Caucasians
and African Americans as shown by various studies in India
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1415161719 | K18 20 gnd the USA. 113321 Magnetic resonance
imaging has shown that the visceral adiposity in Indians is
accompanied by higher central subcutaneous adiposity i.e.
higher sub scapular, triceps skin fold thicknessaswell ashigher
posterior subcutaneousfat thickness.* Visceral fat isprimarily
responsiblefor the various metabolic consequences of central
obesity. The metabolic effects of subcutaneous adiposity need
to be studied further. Higher risk of diabetes and impairment
of glucose tolerance at lower BMI in Indians has been
highlighted in a small prospective study. The 10-year risk of
developing impairment of glucose tolerance or diabetes in
normal glucose-tolerant middle-aged men and women (n-191)
is 2.4 times higher in subjects with a BMI of >23 kg/m?
compared with those with a lower BMI.2 In a large cross-
sectional study of glucose tolerance in six cities in India
(National Urban Diabetes Survey), a BMI of >23 kg/m? has
been shown to be associated with increased risk of diabetes.”
Preliminary analysis of bioimpedance measurements has
shown that BMI substantially underestimates adiposity in
Indian men.?*24Thus, in rural men with amean BMI of 21 kg/
n?, one-third are adipose (body fat >25%), while 80% of the
urban middle-class men are adipose at a mean BMI of 24.1
kg/m?. Only 7% of these urban men would be classified as
obese by the World Health Organization (2000) criteria (BMI
>30 kg/m?). Thus Indians are considerably adipose at a
relatively lower BMI. On the basis of these data World Health
Organization Expert Consultation (2004) has reduced the
‘obesity-related action point’ in the Asians to 23 kg/n?. %

CAUSES OF THE EPIDEMIC

Urbanization is strongest risk factor for obesity.?® Obesity is
three times more common in urban areas comparing to rura
areas, dlthoughitisincreasing rapidly evenin villages because
traditional villages are also becoming urbanized in their habits.
Another related risk factor is higher socio-economic status.
Weight gain occurs when energy intake by an individual
exceeds energy expenditure over a period of time. Changing
patterns of food intake and physical activity contribute to the
positive energy balance. Genetic as well as non-genetic
determinants affect an individual’s response to energy intake
aswell asphysical activity, and thereforeinfluence the balance
between the two factors. #

It is possible that a ‘thrifty genotype may have helped man
survive famine conditions by successfully depositing fat.
However, in the current situation of excess food and reduced
activity, this genotype may lead to obesity.

Presently the contribution of genetic factors to obesity is not
clear at the population level. However, a number of rare
syndromes of extreme obesity have been related to specific
mutations in genes.?® Studies in twins also favor a role for
genetic factors in the etiology of obesity. 2 % [t is possible
that like other chronic polygenic disorders (diabetes and
hypertension); the expression of obesity is influenced by
environmental condition.

ORIGIN OF ADIPOSITY IN INDIA

Obesity is now increasingly reported in young Indian adults

JIM SA July- September 2008 Vol. 21 No. 3

and even in children. According to the World Health
Organization %, India has a preschool childhood obesity
prevalence of about 1%. Repeated episodes of malnutrition,
followed by nutritional rehabilitation, are known to alter body
composition and increase therisk of obesity.*? The discordance
between linear growth and adipocyte development will
enhance adi pocyte devel opment when linear growth is affected
by malnutrition. It is likely that these factors will contribute
toincreasing problem of obesity in India, given the enormous
number of stunted children which is estimated at between
52.0% and 63.0%.%

Childhood obesity increases the risk of obesity in adulthood
and parental obesity interacts quite strongly to alter thisrisk,
and there are severa interactive factors contributing to the
increased prevalence of obesity in childhood.

India, which is rapidly urbanizing, demonstrates increases in
calorie intake, increases in fat intake, and increased levels of
sedentary habits. Lifestyle changes resulting in physical
inactivity and sedentary behaviorsareimportant in contributing
to obesity in children. Thisis exemplified by more timein a
day spent by children in physically passive behaviors such as
TV viewing, working or playing games on acompuiter, talking
on the telephone etc.

There are reports from urban parts of India, which provide
some insight into the problem. A study in Bombay revealed
that the prevalence of obesity among young adult malesvaried
from 10.7% to 53.1% 3%, while another from Delhi, showed
an overall prevalence of 27.8%.% and it is higher in females
than males (33.4% vs. 21.3%). A study conducted in Kashmir
showed the obesity prevalence to be 15.0%; females having
a prevalence of 23.7% compared with 7.0% among males.®
Prevalence of obesity varies with socio-economic status in
urban India as shown by datafrom the Nutrition Foundation
of India. ¥ Upper strata is having higher prevalence rates
(32.2% among males, 50% among females) than the middle
classes (16.2% males, 30.3% females), followed by the lower
socio-economic groups (7.0% males, 27.8% females) and the
poor in urban slums with the lowest (1.0% males, 4.0%
females). But these reports are not truly representative of
the problem in the country as they used a body mass index
(BMI) cut-off of 25.0 kg per m? which include both overweight
and obesity beginning at aBMI of 30.0 kg per m? and above®.
Surveys conducted by the Food and Nutrition Board (i.e.
District Nutrition Profiles survey)®, istheonly representative
survey which have reported prevalence of 0.3% and 0.7% in
rural and 0.4% and 0.7% in urban men and women,
respectively, using aBMI cut-off of 30.0 kg per m?. National
Family Health Survey showed a prevalence rate of 2.2% for
women aged 1549 years using BMI. 30.0 kg/m?. % |t varied
depending on residence (urban. 5.8% vs. rural. 0.9%),
increasing with educational achievement from 0.9% for
illiterateto 6.5% for those with secondary education. However,
it isincreasingly evident that, in populations from the Indian
sub-continent, BMI does not provide agood indicator of body
fat (i.e. that body fat content is higher) for any given BMI
among Indians®. Increasing BMI is associated with central
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adiposity and higher waist/hip ratios along with risk of NCDs
appearing at much lower BMI (25.0 kg/nm?) than among other
population groups®.

DIETARY CONSUMPTION AND LIFESTYLE
CHANGES DURING THE NUTRITION
TRANSTION IN INDIA

Rapid quantitative changes in dietary intake in developing
countriesindicate an increase in per capitaavailability of food
and are also accompanied by qualitative changes in the diet.
Food balance datafrom the Food and Agriculture Organi zation
(FAO) show that the changein energy intakein Asian countries
has been small, but there have been large changes in
consumption of animal products, sugarsand fats*. The net
effect has been a marked shift in the diet with energy from
fat (both animal and vegetable) increasing each year. Data
from India show that higher-income groups consumed a diet
with 32% of the energy from fat whilethe lower-income groups
consumed only 17% energy from fat. More recent dietary
surveysin Delhi aso confirm that the upper income groupsin
urban India currently consume higher levels of energy from
fat as compared with the urban poor or rural populations.

TRENDSAND PATTERNSIN FOOD
CONSUMPTION IN INDIA

There have been many nationally representative surveys on
diet, nutrition and food consumption patterns in India since
the 1970s. They include:

1. Nationa Nutrition Monitoring Bureau (NNMB) surveys
of diet and nutrition on a continuous basis in 10 states in
Indiasince 1971. On some occasions, these NNM B surveys
have been linked with the National Sample Survey
Organization (NSSO) and the National Council of Applied
Economic Research (NCAER);

2. Nationa Family Health Survey (NFHS) conducted by the
Ministry of Health and Family Welfare and coordinated
by the International Institute for Population Sciences,
Bombay. The NFHS surveys cover 24 states and provide
anthropometric data on women aged 15 to 49 years;

3. District Nutrition Profiles survey organized by the Food
and Nutrition Board, Department of Women and Child
Development, Government of India.

The data from several of these surveys have been collected

and are summarized below.

NNMB survey in India has shown adequacy in calorie intake

during the 1970s and up to the early 1980s. There is gradual

improvement in caloric intake per head, typified by anincrease
in consumption of cereal grains, whiletheintake of most other
food items such as milk, oil, sugar, etc. remained largely
unchanged. Many of these surveys reveaed disparitiesin the
intakes of most foods between rural and urban populations
and between different socio-economic groups. Thereisgradual

reduction in cereal grain consumption between 1975 and 1995

that has not affected the average energy intake. Thisislargely

the result of a progressive increase in the intake of protein,
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and probably fats. The latter is due to a phenomenal increase
in the consumption of milk and milk products and an increase
in the intake of animal products (designated flesh foods) and
fatsand oils. The production of pulsesand legumesisaconcern
and consequently their cost and consumption have fallen
dramatically. This is a cause for much concern since pulses
and legumes are avery important source of vegetable proteins
in the habitual Indian diet. Trends in the changes in
consumption of urban populations are not readily available,
athough the surveys conducted between the late 1970s and
the 1990s show wide differences between the socio-economic
stratain an urban environment. Recent data from the District
Nutrition Profiles survey®, have shown differences in the
intakes of vegetablesand fruitsand fats and oils between urban
and rural populations. The National Family Health Survey®®
provides information on the consumption of specific and
selected foods once a week at least and demonstrates, for
instance, that the percentage of women consuming meat/
chicken/fish once aweek ishigher in urban than rural locations

INTAKE OF FAT IN THE DIET

Thereis progressive increase in the intake of fat over last few
years as shown by analyses carried out by the FAO. When the
dietary energy supply increases, the fat calorie ratio (i.e. the
contribution of fat to energy) increases mainly due to the
increase in consumption of animal products. Food balance
data from the FAO show India at the bottom of the group of
countries with a fat calorie ratio over 15% (15.3%) with a
total fat intake at 37.8 g per day and a 27.5% animal fat to
total fat ratio.41Trends based on food bal ance sheet data show
that the per capita supply of animal products has increased
from 7.0 g in 1965 to 12.9 g in 1999, thus contributing almost
twice the energy content (increased from 104 to 192 kcal per
capita per day).

Estimates from the NNM B helped to assessthe fat intake from
Indian dietary components. It has now been recognized that
components of the Indian diet such as cereals, pulses, tubers
and vegetableshave ‘invisiblefat’, in addition to the obviously
visible fats consumed in the daily diet. It has been computed
that 10-15% of the daily energy in the diet can come from
this invisible component and this level is adequate to meet
the essential fatty acid requirementsfor both linoleic acid and
apha linolenic acid. Dietary fat intake, based on household
surveys, suggeststhat thevisiblefat in poor rural dietsislargely
vegetable-based with negligible animal fats. The differences
in the dietary fat intake between rural and urban and lower
and higher socio-economic groups are largely due to large
differencesin the intakes of visible fats, except in the highest
income group where much of it is from animal sources, with
the invisible fat intake being similar among these groups.*?

CONSUMPTION OF FRUITSAND
VEGETABLES AND DIETARY FIBER

Horticultural products are good sources of vitamins, minerals
and fiber aswell as bioactive compoundslike phytochemicals.
Horticulture has shown dramatic improvement over last few
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yearsin India, astheareaunder cultivation and the horticultural
outputs have increased. India has a prominent share in the
global production of fruits and vegetables.*

But much of this does not seem to be reflected in increases
in the consumption of fruits and vegetables — perhaps largely
the result of their production as cash crops for export and
sale. This can lead to a considerable loss of soil and
micronutrients that are not beneficial to the local population.
However, economic development seems to lead to
improvements in intakes of legumes and vegetables (as well
as animal products) and these changes may be beneficial. But
these changes with socio-economic status are also often
associated with reduced intakes of coarse cerea grains and
increased reliance on highly polished varietiesthat may reduce
the intakes of dietary fiber.

CHANGESIN PHYSICAL ACTIVITY
PATTERNS

Physical activity has declined in the world as a result of
increasing mechanization®. Time in a day or week dedicated
to paid work has declined in several countries as a result of
shorter work shifts, shorter weeks and longer vacations.
Concurrent to this, increased urbanization, universal use of
motor cars, mechanization of most manua jobs outside the
occupational sphere and increasing leisure time have
aggravated this trend. Increased leisure time is most often
dedicated to sedentary activities like television viewing, thus
altering the structure of leisure time and encroaching on time
normally allocated to other activitiesincluding weekday sleep.

CONCLUSION

The important determinants that characterize the epidemic of
obesity in India are: the demographic and epidemiological
transition, the forces of internal migration and urbanization,
the changesin food consumption patternsand physical activity
patterns that in turn are contributing to increasing sedentary
life style, and of other non communicable diseases.
Globalization of trade encourages cash crops for export and
the resultant movement of important micronutrients, which
are now not available to the local population. This results in
the inculcation of imbalanced and excessive calorie Western-
type diet, together with the widening of economic inequalities
in the society. Changes in lifestyles will further fuel this.
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AETIOPATHOGENESIS OF OBESITY
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(Abstract : Obesity isa problem of energy balance, which devel ops when energy intake is more than the total energy expenditure\
(BMR, Thermogenic Physical Activity & Non Exercise Activity Thermo genesis). Adipose tissue consists of adipocytes which
store the lipids, and also produce various molecules which affect the body’s energy management like leptin, adiponectin,
adipsin, resistin etc. Leptin has been proven to be the principal afferent signal in the negative feedback loop regulating the
size of the adipose tissue mass, thereby regulating obesity. Leptin receptors are found in hypothalamus, where an increase in
leptin level, leads to decreased appetite and increased energy expenditure, via Melanocyte Simulating Hormone (MSH).
Low leptin levels stimulate Neuropeptide Y, causing an increase in food intake and decreased energy expenditure. Obesity
results from either impaired secretion of leptin, or due to resistance to the action of leptin. Ghrelin, which is an endogenous
ligand for the growth hormone secretagogue receptor, when secreted into the plasma by neuroendocrine cells of stomach,
acts on hypothalamus via Neuropeptide Y & Agouti Related Peptide (AgRP), which are potent orexigenic peptides. Somach
has an important role in energy homeostasis, apart from ghrelin release, gastric distension and emptying play an important
role in regulating food intake. Various molecules like cholecystokinin and enterostatin act on stomach and inhibit gastric
emptying, thereby reducing food intake. Hypothalamus is the central agency for integration of all signals for maintenance of
energy balance of body. Orexin, Melanin Concentrating Hormone, NP-Y and AgRP stimulate appetite, while MSH and GLP-
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\1 suppress appetite. Knowledge of molecular basis of the signalling will help modulate therapeutic measures for obesity. Y

INTRODUCTION

Obesity has gone from being amerely medicd diagnosisto amorbid
state with widespread physicd, mentd and socid ramifications. No
disorder can be effectivly managed if its cause is not known and
blaming obesity on the gluttonous habits of the person is not tenable
any longert. We are dill unraveling the interlinking and intertwined
threads of metabolism that make up the complex tapestry of obesity.
Thisreview isan overview of the latest research availablein medical
literature on the agtiopathogenesis of obesity.

ADIPOSE TISSUE

At the badic level obesity occurs whenever the energy expenditure
fdls behind the energy intake leading to the body storing the excess
energy as adipose tissue. As with dl human physiology there is a
homeogtaticloopinvolving energy intakeand digposal; with theadipose
tissue itsAf playing avitd part. Adipose tissue congsts of the much
maligned adipocyte which stores the lipids in its cytoplasm and the
stromd and vascular framework from which the preadipocytes are
derived. However the adipocyte is not content just to act as alipid
storebut dso moonlightsasapralificendocrinecdll producing various
moleculeswhich affect the body’s energy management?. Leptinisthe
major molecule secreted that has been extensvely studied and is
discussad in detail bel ow. Other moleculesindudeAdiponectinwhich
enhancesinaulin sengtivity and lipid oxidation; adipsin or Factor D a
complement molecule; resstin which contributestoinsulin resstance.
A lessunderstood part isthe role of Brown Adipose Tissue (BAT). In
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essence BAT contains an enzyme which decouples the oxidative
respirative chain from ATP generation leading to disspation of the
energy as heat. In mice BAT activity isincreased by the sympathetic
dimulation mediated by leptin leading to thermogenic disspation of
energy®. Mice deficient in BAT become obese and might become
digbetic. Simulaion of the BAT by 33 agonists on the other hand
would protect the mice from obesity*

LEPTIN

Leptin (leptos—greek: thin) circulaesasaprotein of relaivemolecular
mass 16,000 in mouse and human plasma®. It was initially
conceptudised during experiments on mice in which recessive
mutations in the obese (ob) and diabetes (db) genes lead to obesity
and diabetes resembling human morbid obesity®. It was postulated
on the basis of further cross circulaion experimentsthat the ob gene
encoded for a circulating factor thet regulated energy baance and
that the db gene encoded the receptor for this factor®. This was
confirmed when leptin RNA wasfound to be expressed in adipocytes
and the plasma leves of |eptin were highly corrdated with adipose
tissuemass’. Leptin levelsunderwent asharp fal in both humansand
mice after weight loss’.Obese humans tend to have high leves of
leptin thus meking leptin the principd afferent sgnd in the negative
feedback loop regulating the size of the adipose tissue mass. As
would be expected adminigtration of leptin by injection resultsin a
dose dependent decrease in body weight and this weight loss is
restricted to the adipose tissue mass with sparing of lean body mass®.
Theleptin receptor (Ob—R) isencoded by thedb gene. Itisamember
of the cytokine family of receptorsfirst isolated in the choroid plexus
of mice®. Mutationsinthe Ob—R resUltinan obesephenotypeidentical
to ob mice indicating Ob — R essentidity in leptin action. The leptin
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receptor isexpressedin high levelsin the hypothaamic neurons. Low
leptin levels lead to stimulation of neuropeptide Y or its receptors;
Neuropeptide Y being the most potent orexigenic stimulus when
adminigtered intrathecaly™°. Thisthen leadsto the starvation response
including an increased food intake, decreased energy expenditure,
GHRH and GnRH. Weight gain and a consequent increased leptin
acts through the Meanocyte Simulating Hormone (MSH) and its
precursor Proopiome anocortin (POM C) inthehypathdamusresulting
in adecreased food intake and increased energy expenditure™. Leptin
gppearstoact withinalargely long term system of controlling feeding
behaviour and energy balance and influences the quantity of food
consumed reletive to the amount of energy expended.

Thisnearly perfect Leptin system of long term energy baancecango

wrong a three Sites

1. Falureto produce leptin: as occursin ol/ob mice; andogous to
type 1 dicbetesmdlitus. Severd familieswith early onset morbid
obesity caused by inactivating mutations in leptin have been
described®.

2. Ingppropriately low leptin secretion for agiven fat mass. In such
patientstheadi posetissuewould expand until normd leptinlevels
are reeched thus resulting in obesity.

3. Rdativeor absoluteinsengtivity to leptin et itsSte of action: as
occursin db/db mice; andogousto type 2 digbetesmdlitus. Such
patients will usudly have high circulating leptin levels. The
resistance might be at the receptor leve in form of mutations of
thedb gene. Mechanismsof resistance could dsoinvolve POMC
mutations preventing synthessof MSH & mutationsinvalving
the melanocortin 4 receptor™. Involvement of peptide processing
enzymes Carboxypeptidase E (product of thefat gene) and PC—
1leadsto obesity and hyperl eptinaemiain mice; asdoesmutation
of the tub gene. Additionally the entry of leptin into the
cerebrospind fluid may be limiting in some patients and morbid
obesity could result when the plasma leptin levels exceed the
cgpacity of the transport systemt™.

The above mentioned mutetions are a rare cause of human obesity.

The exact agtiology of common obesity is dill unknown there being

noevidenceof polymorphismsof leptin or leptin receptor geneamong

the common forms of obesity’®.

GHRELIN

Ghrelinisan endogenousligand for thegrowth hormone secretagogue
receptor (GHS receptor) . GHSswere anon natura synthetic group
of molecules developed asaressarch tool . GHSsact onaG protein
coupled receptor (GHS Receptor type la— GHS-RIg) didtinct from
that of GHRH. Tomassetto et d isolated ghrdin asthe matilin related
peptide’ with sructura and effect related Smilarities to the duodend
hormone motilin and Kojima et d correctly identified it as the
endogenousligand for the GHS-RIareceptor whichispredominantly
expressed in the pituitary and the hypothdamus™°.

Ghrelinitsdf is expressed mainly in the somach by neuroendocrine
cdls (PID1 cdls in humans) in the fundus and is secreted into the
circulation. Ghrelin concentretions in the plasma rise progressively
during fagting and fdl to a nadir within an hour of refeeding. Both
open and dlosed gedtric ghrdlin cdls exist in the somach suggesting
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they receive both lumind and neuroendocrine information. Gastric
ghrelin production is regulated by nutritiona and hormond factors.
Inhibitory signas include somatostatin, interleukin 18, growth
hormone, high fat diet and vagd tone. Fasting and low protein diet
leads to increased expresson and plasma concentrations of ghrelin.
Thisisin contrast to mgjority of gut hormones whose secretion
increases with food intake and decreases with fasting. Ghrelin
administered into the periphery or cerebral ventricles potently
simulatesfoodintakeleading toweight gaininrodents®. Thepremed
increaseof ghrelinmay trigger thedesireto egt inanima sand humans.
Ghrelin secreted into the plasma acts on the hypothdamus through
NeuropeptideY (NPY') and Agouti rel ated Peptide (AgRP), two potent
orexigenic peptides™. NPY promotes net energy gain by increasing
food intake, decreasing energy expenditure and exerting effects in
peripherd tissues, including stimulaion of glucocorticoid and insulin
secretionthat favour deposition of triglyceridesinwhiteadiposetissue.
AgRPisal32aminoacid peptide, syntheszedinthebrainexdusvely
in the arcuate nucleus by neurons that project to the paraventricular
nucleus and laterd hypothdamic area. AgRP's antagonism of the
melanocortin 4 receptor simulates food intake and decreases energy
expenditure. A 17% diet induced weight lossleadsto a24% increase
in plasma ghrelin levels indicating thet ghrelin is atleast partialy
responsibly for the poor adherence to weight reducing diets. The
success of gastric bypass in maintaining weight reduction is
consequently duein part to the very low ghrdlin levelsfound in these
petients2.

HYPOTHALAMUS

From the above discussion it is dear that the hypothdamus is the
central agency for integration of dl the signds both neurond and
endocrine and maintaining the energy baance in the body. Neurd
impulsesmostly vagd and hormond sgndsinformof leptin, ghrelin,
insulin, cholycystokinin al act on the hypothdamus aong with
metaboliteslike glucose These diverse sgds causetherdease of the
variouspeptidesin thehypothalamuswhich modify both food seeking
and energy expending behaviour. Orexin, melanin concentrating
hormone (MCH), NPY and AgRP simulate appetite whereas MSH
and GLP— 1(Glucagon like peptide 1) would suppress gppetite. This
might be partidly routed through the autonomic nervous sysem. In
micesymphathetic activation of BAT isoneof themethodsof increased
energy expenditure.

Another method of thermogenesis is the NonExercise Activity
Thermogenesis (NEAT)Z. NEAT is the thermogenesis that
accompaniesall theroutineactivitiesof daily lifelikewaking, sanding,
fidgeting, posture maintenance etc., in short dl activities gpart from
volitiond exercise. If energy baanceisided dmost 70 percent of the
extraenergy expenditure on overfeeding is attributed to NEAT. The
relative strength of induction of NEAT would determine to some
extent the amount of extraenergy leftover which would be sored as
fat.

Lesonsof the hypothadamusliketumoursor inflammetion can cause
hypothaamic dysregulation resulting in obesity.
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HYPOTHALAMO-PITU TARY-ADRENAL
AXIS

Central obesity is one of the hallmarks of Cushing’s syndrome.
Even though serum cortisol might be higher in obese patients, an
overnight dexamethasone suppression test will be positive in an
overwhelming 90% of patientsthereby preventing confusion. The
remaining 10% can be excluded on the basis of a2 day low dose
dexamethasone suppression test.

However more ominousis the permissive role of glucocorticoids
in the development of central obesity in ‘common’ obesity (as
opposed to those associated with specific disorders/mutations).
The thrifty phenotype hypothesis suggests that in response to
undernutrition, a foetus will selectively distribute nutrients to
preserve brain growth at the expense of other organssuch asliver,
pancreas, and muscle?*. The stress response to foetal
undernutrition will lead to an increased ACTH secretion and a
probableresetting of the HPA axis. Astheseindividua sexperience
improved postnatal nutrition , the compensatory catch up growth
isassociated, asearly Syrsof age, with increased viscerd adipose
tissueand later withinsulinresistance®. Thismightin part explain
the explosion of obesity and diabetes in India and also the
relatively higher incidence of diabetes in poor migrants from
developing countries settling in urban centres/devel oped
countries.

STOMACH

Thestomach playsanextremely important roleinenergy homeostasis,
ghrelin release being only one of the mechaniams. Gedtric disension
and emptying playimportant roles in regulating food inteke. Gastric
digensonwithfood rdlaysasatiety Sgnd tothehypothaamusthrough
vagd dfferentsinhibiting further foodintake®. Anorexigenicmolecules
like cholecystokinin not only suppress feeding on a hypothaamic
level but aso decrease gadtric transit, thereby further inhibiting food
intake?”. On the other hand rapid gastric emptying is associated with
overeating and obesity. Lesions of the ventromedid nucleus (VMH)
of the hypothadamus result in disruption of autonomic control of the
stomach causing an accdlerated trangt of food from the stomach?.
As the ssomach does not appropriately distend with food satiety
signdling is defective resulting in overeating and obesity. This is
thought to be the mgjor cause of the obese VMH syndrome.

Leptin and its receptor have been identified in the gestric mucosain
humans®. Gastric leptin can be rdeased into the blood and gestric
juicedfter feeding, insulin-induced hypoglycemia, or infusionof CCK-
8, pentagadtrin, and secretin. Gadtric leptin may havearolein appetite
regulation by acting directly in the hypothdamus or in synergy with
CCK viathe vagd pathway or by modifying absorption of dietary
protein and fats®.

Enterogatin, aderivativeof procolipase (protein necessary for intesting
fat digestion) is dso produced by the gadtric chief cdls. Enterogtatin
increases during fat feeding, whereit isfound in circulating blood as
well asinintesting lumenandthelymph?. Enterostatininhibitsgastric
emptying and signds the hypothdamus as a sdtiety factor thereby
reducing food intake.
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CONCLUSION

Multiplesignals converge on the hypothal amusto regul ate energy
balance in the body. Knowledge of the molecular basis of the
signalling will help modul ate therapeutic measures to induce and
maintain weight loss and prevent weight gain in the first place.
However research into obesity has still along way to go before
trandating into thergpeutic measures.
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ADIPOCYTE- AN ENDOCRINE ORGAN
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(Abgtract : The adipose tissue primarily consists of two functionally distinct types- brown and white adipose tissue. Brown adiposetissueis
specialized for heat production by non-shivering thermo genesisand metabolism of thisfat doesn't produce ATP. Whereas the white adipose
tissue serves as a major energy reservoir and sores triacylglycerals in periods of energy excess and mobilizes the same during energy
deprived gates. White adipocytes are the major secretory cdlls of adipose tissue, making it a key endocrine organ. Adipocytes secrete a
number of hormones and diverse range of protein factors termed as ‘adipokines , which are collectively involved in metabalic regulation
and are linked to pathogenes's of obesity. Adiponectin is the most abundant protein produced by adipose tissue, and it plays a negative
feedback role in fat gorage. Adiponectin is an endogenous anti-inflammatory and anti-atherogenic factor that is protective againg insulin
resistance and macroangiopathy. It has been seen that low circulating serum adiponectin levels corrdate strongly with increasing BMI,
obesity and insulin resistance. Leptin was one of the earliest adipokinesto beidentified asthe product of ob genein mice. Primary target of
leptin isthe hypothalamic arcuate nudeus and its systemic response is inhibition of food intake and an increase in overall energy expendi-
ture. Apart from these hormones, adipocytes also secrete a number of cytokines and acute phase proteins, thus leading to increase in the
creulating levels of inflammation related factors. Thislead to emergence of the concept that obesity isa state of chronic mild inflammation
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\and thisinflammetory ate plays a causal role in development of Type-2 Diabetes and metabalic syndrome in obese individuals.

INTRODUCTION

Obesity is a prevalent health hazard particularly in
industrialized countriesand is closely associated with anumber
of pathological disorders, including non-insulin-dependent
diabetes, hypertension, cancer, gallbladder disease, and
atherosclerosis.* 2 Obesity is fundamentally a problem of
energy balance; it develops when energy (food) intake is in
excess of total energy expenditure (Basal Metabolic Rate,
‘thermogenesis’, physical activity, ‘non-exercise activity
thermogenesis’). Differences between intake and expenditure
are primarily buffered by changes in the amount of lipid
(triacylglycerols) deposited in the specialized fuel storage
organ, white adipose tissue (or white fat).

The adipose tissue primarily consists of two functionally
distinct types—brown and white adi pose tissue. Brown adipose
tissue is specialized for heat production by non-shivering
thermogenesis, and in thistissue the stored lipid droplets serve
primarily asafuel for the production of heat. The mitochondria
inthese cellsare unique; their membranes contain an uncoupler
of oxidative phosphorylation (UCP -1 protein) and metabolism
of this fat does not produce ATP. Whereas the white adipose
tissue serves as a major energy reservoir and stores
triacylglycerolsin periods of energy excess and mobilizes the
sameduring energy deprived states. In addition to fuel storage,
white adipose tissue can act as athermal insulator to heat loss
and as a cushion to protect other organs.

ADIPOSE TISSUE ASAN ENDOCRINE
ORGAN

The adipose tissue is made up of mature adipocytes, which
store lipid; in addition it has a variety of other cells (e.g.

fibroblasts, endothelial cells, macrophages) which constitute
around 50% of the total cellular content. White adipocytes are
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major secretory cells, making adipose tissue a key endocrine
organ. Adipose tissue is now considered as the largest
endocrine organ in most humans — and more so in the
overweight and obese individuals.

Quantitatively, the most important secretion from adipocytes
isfatty acids, which is released during the periods of negative
energy balance (particularly fasting). In addition to fatty acids,
several other lipid moieties are also released; these include
prostanoids (which are synthesized by the tissue itself), and
cholesterol and retinol, which are not synthesized but arerather
stored and subsequently released.

Adipose tissue is now recognized as the source of key
hormones which play an important role in the regulation of
energy balance and adipocytes are also known to secrete a
diverse range of protein factors and signals termed
“adipokines’, which are involved in metabolic regulation and
are increasingly considered to be directly linked to the
pathogenesis of common obesity. These adipokines act both
locally and distally through autocrine, paracrine and endocrine
effectsto regulate fat cell differentiation, and sense and adjust
systemic energy balance.® As energy surplus develops,
adipocyte differentiation and lipid accumulation are inhibited
through feedback loops of adipocyte-derived factors such as
TNF-4, angiotensinogen (AGT), and resistin (for resistance to
insulin). In states of energy deficit or excess, there is a
corresponding change in the levels of adipocyte secreted
proteins, (such as adiponectin, leptin), and trophic substances
such as acylation stimulating protein (ASP) and angiotensin
I1 (Angll). In states of energy excess, these signal a drive to
adipocyte formation and renewed triglyceride accumulation.
Insulin is central to this process, promoting lipogenesis and
energy storage.

Increased activity of three of these adipokines namely tumor
necrosis factor, interleukin 6, and resistin, play arole in the
development of the insulin resistance present in obesity. In
contrast, other adipokines, like adiponectin and leptin, are
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insulin sparing through stimulatory effects on the beta
oxidation of fatty acids in skeletal muscle.

SECRETORY FUNCTIONS OF ADIPOSE
TISSUE #

Thefollowing isalist of key substances known to be secreted
by adipose tissue — table.

Table: Substances secreted by the adipose tissue:
Hormones

Leptin
Adiponectin
Resistin
Glucocorticoids
. Estrogens
Cytokines
: IL-6
TNF-a
VEGF
TGF B
: HGF
Enzymes
. Aromatase
11-f HSD - 1 Complement factors
. adipsin
Others
: PAI-1
Acylation-stimulating protein (ASP)
. Angiotensinogen
Adipokines
The adipokines are highly diversein termsof protein structure
and physiological function. They include classical cytokines,
growth factors and proteins of the alternative complement
system; proteins involved in the regulation of blood pressure,
vascular haemostasis, lipid metabolism, glucose homeostasis
and angiogenesis.
Adiponectin
Adiponectin[Adipocyte complement-related protein (ACRP)],
is expressed abundantly and exclusively in white adipose
tissue.® It is the most abundant protein produced by adipose
tissue. Serum adiponectin is found to circulate as oligomers
of four to six trimers each.® Its serum concentrations are
reduced in obese mice and humans and rise following weight
loss. This suggests that adiponectin plays a negative feedback
role in fat storage.” It has also been observed in studies on
human subjects that low circulating serum adiponectin levels
correlates strongly with increasing BMI, obesity and insulin
resistance.® °
Adiponectin appears to be an endogenous anti-inflammatory
and anti-atherogenic factor that is protective against insulin
resistance and macroangiopathy.° Its concentrations correlate
with theinsulin sensitivity state and risein responseto insulin.
Further, evidence has emerged from studieswhich suggest that
the insulin sensitizing action of thiazolidinediones (acting via
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PPAR) may be mediated through increased adiponectin.*!
Adiponectin has a tendency to retard atherosclerosis. This
effect iseither mediated through adirect action of adiponectin
on the endothelium or indirectly through reduction in the
expression of leukocyte adhesion moleculesand inflammatory
cytokines (e.g. TNF §).8 1415

In view of such extensive favorable actions of adiponectin
and theinitial encouraging results seen in animal studies, this
molecule and its associated receptors could be the target of
future successful preventive strategies or therapiesin obesity,
atherosclerosis and type 2 diabetes mellitus.® 1516

Leptin

Leptin was one of the earliest adipokines to be identified as
the product of the ob gene in mice. Non production of leptin
by amutant strain of mice (ob/ ob) produced a state of obesity,
elevated cortisol levels, insulin resistance, and reproductive
dysfunction.'”

Leptin's primary physiologic function is the defense of body
fat. Declining levels in adipose tissue and serum signal the
presence of energy deficit to the brain. It isan essentia signal
from adipocytes to the hypothalamusin the control of appetite
and energy balance and is believed to keep the CNS informed
about the body’s energy reserves. Leptin acts through cell
surface receptor, OB-R and signal transduction involves Janus
kinases.®®

The primary target of leptin is believed to be the neurons of
the hypothalamic arcuate nucleus neurons. The systemic
responseisinhibition of food intake and anincreasein overall
energy expenditure by the organism.*® Leptin reducesthelevels
of intracellular lipid in skeletal muscle, liver and pancreatic
betacells, thereby improving insulin sensitivity. In musclethis
insulin sensitizing effect is achieved through inhibition of
malonyl CoA, permitting increased transport of fatty acids
into mitochondria for beta oxidation. These changes are
partially mediated by central sympathetic activation of
adrenergic receptors.?’ Peripheral effects of leptin include
modulation of reproduction, angiogenesis, immunity and
regulation of triacylglycerol metabolism.®

Though studies have described a positive correl ation between
BMI and circulating leptin levelsin humans®, therole of leptin
in the pathogenesis of common obesity is still not well
elucidated. Except inrareinstances of genetic leptin deficiency
syndromes, exogenous leptin has not proved to be effective
in regulating appetite or raising body metabolism.??>
Resistin

This name for this hormone was coined after an association
was observed between “resistin” and insulin resistance.?
However, later work suggested that the likely effect of resistin
was on hepatic glucose output rather than insulin sensitivity
of peripheral tissues.®® The hormoneisbelieved to be expressed
at much higher levels in visceral fat as compared to
subcutaneous fat. Inflammatory cytokines and steroids are
believed to increase expression of resistin while
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thiazolidinediones inhibit it.
The physiological role of resistin is still unclear and under
evaluation

INFLAMMATION AND OBESITY

A number of inflammation-related proteins are released by
white adipocytes. One of the most important recent
developments in obesity research is the emergence of the
concept that obesity is characterized by chronic mild
inflammation. The basis for this view is that the circulating
level of several cytokines and acute phase proteins associated
with inflammation is increased in obese individuals. As
adipocytes secrete a number of cytokines and acute phase
proteins, it is considered that the expanded adi pose tissue mass
contributes, either directly or indirectly, to the increased
production and circulating levels of inflammation- related
factorsin obesity. In other words, the state of inflammation in
adipose tissue in obesity |eads to an increased production and
release of inflammation-related factors.

ADIPOSE TISSUE AND THE DISEASES
OF OBESITY

The central change to the body in obesity istheincreasein the
amount of adipose tissue — which may constitute more than
half of total body massin those withaBMI that isin excess of
the threshold of obesity. It is not, however, only the total
amount of fat that isimportant, but also its distribution. Thus,
a more central fat deposition (‘android’ or ‘apple’ type, as
compared to ‘gynoid’ or ‘pear’ shaped) is associated with a
greater risk of the metabolic syndrome and several of the other
diseases linked to obesity. The current view is that the
inflammatory state of obesity plays a key causal role in the
development of type 2 diabetes and the metabolic syndrome
(which includes atherosclerosis, hypertension and
dyslipidemia). A central hypothesis is that the increase in
inflammation-related adipokine production that occurs in
obesity lead to the associated diseases. In this context, the
reduction in adiponectin in the obese is thought to be of
particular significancein view of the anti-inflammatory effect
of this adipokine.

CONCLUSION

The mechanisms by which obesity contributes to insulin
resistance, hypertension, and endothelial disease are among
the most important questions facing medical investigators
today. Research into the function and regulation of adipocyte
signaling proteins, adipocytes differentiation, and the control
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of fat partitioning will likely result in further insight into these
mechanisms and the discovery of therapies for treatment of
obesity and obesity related diseases.
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OBESITY: IMPACT ON MORBIDITY AND MORTALITY
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\insulin resistance, diabetes mellitus and cardiovascular effects.

(Abstract: As per WHO, (World Health Organisation), BMI (Kg/m¥) is categorised as Normal - 18-25, Over weight - 25—30,\
Grade | obesity - 30-35, Grade || obesity - 35-40, and Morbid obesity - greater than 40. However, in Indian context obesity
in adultsis defined as BM1>27.0 kg/m. The subjects having BMI levels of 23-26.9 are in the overweight group. Traditionally,
obesity was believed to be associated with affluent life style in the west. Obesity is taking epidemic shape in recent time and
is affecting the newly rich population due to changing lifestyle and underlying genetic factors. It is a systemic metabolic
disorder and affects whole body but more so the body metabolism. Main impact is on the insulin resistance and itsill effects
on different systems. In this article the impact of obesity on morbidity and mortality is discussed with special relevance to
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INTRODUCTION

The change in body weight follows the laws of physics and
dictates that if caloric intake is greater than caloric output
weight gain will occur. However, regulation of body
homeostasis is a complex integration of genetic, social
behavioral and physiologic factors, many of which have yet
to be fully understood. There is definitive role of genetic
factors in the pathophysiology of obesity. The genetic and
social adaptationsthat have been passed through the millennia
have resulted in the populationswith ever increasing waistlines
and risk for serious morbidity and mortality. It is noteworthy
that obesity in middle aged humans is a risk factor for many
age related diseases and decreases life expectancy by about 7
years which is roughly comparable to the combined effects of
cardiovascular diseases and cancer on the lifespan.

Asper WHO, (World Health Organisation), BMI iscategorised
as 18-25- Normal 25-30 - Over weight 30-35 - Grade| obesity
35-40 - Grade Il obesity greater than 40 - Morbid obesity.
However, in Indian context obesity in adults is defined as
BMI1>27.0 kg/m?. The subjects having BMI levels of 23-26.9
areinthe overweight group. Traditionally, obesity wasbelieved
to be associated with affluent life style in the west. However,
obesity is a fast growing problem in developing countries.
Several studies in India have shown that changes in dietary
pattern, physical activity levels, lifestyles associated with
affluence and migration to urban areas are related to increased
frequencies of obesity and therisk of diseases, such ascoronary
heart disease and diabetes mellitus. In the last two decades
India is in the midst of epidemic of metabolic syndrome,
obesity, diabetes mellitus and cardiovascular diseases. The
phenomenon is present across population including persons
in the lower and mid income group. But there is definite
difference in urban and rural population and rich and poor.
As per study undertaken by Nutrition Foundation of India
(NFI), 32.3 per cent of middle class men, and 50 per cent of
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women are obese. From the most recent nationally
representative estimates for the prevalence of overweight and
obesity in 14 countries of the region, it is apparent that
overweight and obesity is endemic in much of the region,
prevalence ranging from less than 5% in India to 60% in
Australia. Moreover, although the prevalence in Chinais a
third of that in Australia, the increase in prevalence in China
over the last 20 years was 400% compared with 20% in
Australiat. The prevalence of abdominal obesity was higher
than the prevalence of overweight/obesity. US data showsthat
30% of the US population is obese and 64% is overweight.
Obesity is second to smoking as a preventable cause of death
and is expected to be first by the end of this decade. Now
obesity is recognized as an illness and even the insurance
companies have started paying for the treatment of obesity.

IMPACT OF OBESITY ON METABOLISM
AND DIFFERENT SYSTEMS

Ectopic lipids and the metabolic syndrome
Themetabolic syndromereflectsafailure of asystem designed
to promote intracellular lipohomeostasis, preventing
lipotoxicity inthe organs of over nourished individuals. When
normal, healthy individuals consume surplus calories, the
excessfuel isstored astriglyceridesin white adipocytes. These
cells also appear to protect lean tissues against the harm of
lipotoxic damage by secreting leptin, a hormone with an
antisteatotic role. Early in obesity, adipocytes increase their
secretion of leptin in an attempt to enhance oxidation of the
surplus lipids in lean tissues by activating AMPK -activated
kinase and reducing activity of lipogenic enzymes. However,
deficiency or unresponsiveness of leptin prevents these
protective attempts, resulting in ectopic accumulation of lipids.
Among cellsthat are harmed by ectopic accumulation of lipids
are pancreatic 3-cells and myocardiocytes. This can lead to
type 2 diabetes mellitus and/or lipotoxic cardiomyopathy.
Unresponsivenessto leptinis probably the most common cause
of liporegulatory failure and the metabolic syndrome?.
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BMI-ASSOCIATED DISEASE RISK

The use of body mass index (BMI) has been proposed by the
National Institutes of Health® and the World Health
Organization* asamethod for defining overweight and obesity.
This classification system is based on epidemiologic data
indicating that the risk of premature mortality usually begins
toincrease at aBMI of 25 to 29.9 kg/m?, and increases further
at a BMI of 30 kg/m2. Other factors, such as waist
circumference, weight gain since young adulthood, fitness
level, and ethnic or racial background, also influence the
relationship between BMI and overall disease risk. The
underweight subjects (BM1<18.5) are also at risk for increased
disease risk. Other factors which increase the risk in obese
patients are:

e Large waist circumference (men>40 in; women >35 in)

e 5kg or more weight gain since age 18-20 y

* Poor aerobic fitness

e Specific races and ethnic groups

DISEASES ASSOCIATED WITH OBESITY

Obesity leads to many complications. Some of these are:
1.Hypertension 2. Diabetes 3. Disepidemia 4. Gall stones 5.
Arthritis 6. Coronary heart disease 7. Certain type of cancers
8. Infertility 9. Low self esteem 10. Snoring and sleep apnoea
etc

METABOLIC SYNDROME

Impact on Mortality

Isomaa and colleagues have evaluated differencesin mortality
between subjects with and without the metabolic syndrome
(as defined by WHO).

Theall-cause mortality rate was significantly higher in subjects
with the metabolic syndrome (18.0% vs 4.6%, P < 0.001), as
was cardiovascular mortality (12.0% vs 2.2%, P < 0.001) (5).
Obesity decreases life expectancy by about 7 years which is
roughly comparable to the combined effects of cardiovascular
diseases and cancer on the lifespan.

Impact on Cardiovascular Health

Although it has been widely assumed that the metabolic
syndromeisassociated with an increased risk of cardiovascular
disease, relatively little research has been done on the
prevalence of cardiovascular morbidity and mortality in
patients with the syndrome.

Following theintroduction of the WHO definition, |somaaand
colleagues® assessed cardiovascular morbidity and mortality
in a cohort of subjects (N = 3,928; age, 35 to 70 years) being
followed in alongitudinal study in Finland and Sweden (the
Botnia study). Median follow-up was 6.9 years.

Subjects meeting the WHO definition of metabolic syndrome
were significantly more likely to have a history of coronary
heart disease, myocardial infarction, and stroke than those
without the syndrome. The presence of metabolic syndrome
was associated with significantly increased risk of coronary
heart disease (relative risk, 2.96, P < 0.001), myocardial
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infarction (RR 2.63, P < 0.001), and stroke (RR 2.27, P <
0.001). Overadl, the prevalence of coronary heart disease, M,
and stroke were approximately 3-fold higher in the group with
metabolic syndrome.

Elevated risk of CVD prior to clinical diagnosis of
Type 2diabetes

In an epidemiologic study of female nurses (The NursesHealth
Sudy; age, 35-55y) after 2.2 million person-years of follow-
up, therelativerisk of cardiovascular disease was significantly
elevated prior to diagnosis of diabetes. During 20 years of
follow-up, 110,227 women remained free of diabetes and 5894
were diagnosed with type 2 diabetes. 1556 new cases of
myocardial infarction, 1405 strokes, 815 cases of fatal
coronary heart disease, and 300 fatal strokeswere documented.
Among the nurses who developed diabetes, the age-adjusted
relative risk of myocardial infarctions or stroke was 2.82 for
the period before diagnosis and 3.71 for the period after
diagnosis compared with women who did not devel op diabetes
during the same period. The relative risk of a myocardial
infarction in subjects with a diagnosis of diabetes at baseline
was 5.02. These results suggest that aggressive management
of cardiovascular risk iswarranted in individuals at increased
risk for type 2 diabetes.

This study provides strong evidence for adopting a strategy
for diabetes prevention rather than just a policy screening
frequently for type 2 diabetesin high-risk subjects. The latter
strategy could not prevent cases of CVD that develop prior to
the onset of clinical diabetes(6).

Characteristics of metabolically normal obese and
metabolically abnormal obese subjects

Although obesity isassociated with insulin resstance and adluster of
other metabalic disorders, there is a digtinct population of obese yet
‘metabalicaly normd’ (ie, insulin senstive) individuas based on
acoepted cut-point for insulin sengtivity (8 mg/min x kg LBM [leen
body mass] by hyperinsulinemic/euglycemic clamp). (43) forty-three
obese, sedentary, postmenopausal women were examined. 17
seventeen were identified as metabolicaly normal, obese; 26 were
metabolicaly abnormd (insulin resstant); and the two groups were
compared using a number of physcd, physologic, and metabolic
parameters. Only lean mass, glucose disposd, and viscerd adipose
tissuewerefound to be satistically different between the two groups.
Infact, theglucosedisposd va uesfor themetabolicaly norma obese
women were comparable to those found in healthy, young nonobese
women and this group hed on average 49.6% less viscerd adipose
tissue than their metabalicaly abnorma counterparts’.
Intermsof lipid levelsand blood pressuredifferencesbetweeninsulin-
sensitive and insulin-resistant, obese, post-menopausal women,
sgnificant between-group differences were observed in triglyceride
and HDL levels; the metabolically norma obese women had
sgnificantly lower triglycerideand higher HDL levels(both P<0.01)".
Oral glucose tolerance in insulin-sensitive and insulin-
resistant obese subjects

In terms of glycemic control between insulin-sensitive and
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insulin-resistant, obese, post-menopausal women, significant
between-group differences were observed in fasting glucose
and insulin levels, 2 hinsulin levels, and insulin area as might
be expected as insulin sensitivity was used as a point of
differentiation.

This study in identifying phenotypic characteristics that are
protective against metabolic factors associated with theinsulin
resistance syndrome found that lower amounts of visceral
adipose fat, which accounted for 22% of the between-group
variance, despite large quantities of total body fat, probably
contributed to a favorable metabolic profile. Consistent with
this, lower triglyceride and higher HDL levels were also seen
in theinsulin-sensitive group. Combined with the lower levels
of visceral fat, thisis in accordance with the idea that insulin-
resistance is associated with an unfavorable body fat
distribution and disturbances in lipid-lipoprotein profile,
independent of the level of obesity®.

Waist size vs BMI and the metabolic syndrome

The San Antonio Heart Study is a population-based, 8-year
longitudinal study that evaluated the incidence of diabetesand
cardiovascular disease among Mexican Americans and non-
Hispanic whites in San Antonio, Texas®. The study cited here
looked at the development of metabolic syndrome in 1968
subjects who did not meet the World Health Organization
criteria for the metabolic syndrome at baseline.

After 8 years of follow-up, both BMI and waist circumference
proved to be highly predictive of eventual development of the
metabolic syndrome. Subjectswith baseline BMI >30 or waist
circumference >40 inches in men or >35 inches in women
were 3 and 8 timesmorelikely to develop metabolic syndrome
than those with BM1 <25 or with smaller waist circumference.
Up to one third of those with high BMI and increased waist
circumference devel oped the metabolic syndrome, versus one
tenth of those in the lighter, thinner group.

Both insulin resistance and decreased insulin secretion
predict therisk of developing type 2 diabetes: 7-year incidence
In the San Antonio Heart Sudy, the risk of converting to type
2 diabetes was significantly associated with insulin resistance
(high HOMA-IR) and impaired insulin secretion (low ratio of
early insulin increment to early glucose increment, A 130-0/A
G30-0). Also among converters to diabetes, the only subjects
with adverse cardiovascular risk factors (high systolic blood
pressure and triglyceridelevelsand low HDL) were converters
to diabeteswith high HOMA-IR and Al30-0/ A G30-0 (insulin-
resistant subjects). Thisled the authorsto suggest that treatment
optionsto reduce the risk of developing diabetes should focus
on insulin-sensitizing interventions rather than therapies that
increase insulin secretion, because of the latter’s potential
increase of cardiovascular risk®.

I ntra-abdominal fat mass and CHD risk in type 2 diabetes

In a prospective cohort study among female registered nursesin
the U.S,, 44,702 women (age, 40-65 y) who were free of prior
coronary heart disease, stroke, or cancer, provided waist and hip
circumferences’. After an 8-year follow-up, after adjusting for
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BMI, age (continuous), age?, smoking, parental history of
myocardia infarction, acohol consumption, physical activity,
menopausal status, hormone replacement therapy, aspirin intake,
saturated fat, and antioxidant score, waist circumference
significantly correlated to an increased risk in coronary heart
disease (P < 0.001 for trend). Waist circumference and waist-to-
hip ratio (WHR) were independently strongly associated with
increased risk also among womenwithaBMI >25. After adjusting
for reported hypertension, diabetes, and high cholesterol, awaist
circumference of >30 or aWHR of €'0.76 was associated with a
2-fold higher risk of coronary heart disease.

Abdominal fat distribution increases the risk of coronary
heart disease

Abdominal fat distribution increasestherisk for coronary heart
disease (CHD) among lean, overweight, and obese persons.
Therisk of CHD beginsto increase at anormal BMI, whichis
23 kg/m? for men and 22 kg/m? for women®°. Data from both
the lowa Women’'s Health Study™ and the Nurses' Health
Study® found that women in the lowest BMI but highest wai st-
to-hip circumference ratio tertiles (a measure of abdominal
adiposity) had a greater risk of fatal and nonfatal myocardial
infarctions than women in the highest BMI but lowest waist-
to-hip circumference ratio tertiles.

Relationship between weight gain in adulthood and risk of
type 2 diabetes mellitus

An increase in weight since young adulthood (18-20 years of
age) in men and women is associated with increased risk of
developing type 2 diabetes. A weight gain of 10 kg, whichis
the average amount of weight gained by US adults from 20 to
50 years of age, is associated with atwo- to threefold increase
in the risk of diabetes’. Weight gain during adulthood is also
associated with an increased risk of coronary heart disease,
hypertension, and cholelithiasis compared with those who
maintain their weight after 18 to 20 years of age.

HYPERTENSION AND OBESITY

There is linear relationship between HT and BMI%2. With
increasing BMI the prevalence of hypertension increases. As
per NHANES IIl age adjusted prevalence of HT (>140/90)
was 42% males and 38 % femal es as compared to 15% in lean
body weight subjects. With every 10% increasein body weight
the BP increases by 6.5 mmHg.

CEREBROVASCULAR AND
THROMBOTIC COMPLICATIONS

Fatal and non fatal stroke incidence is twice in obese as
compared with lean body weight subjects!. Risk of stroke
increases with increasing BMI in both males and females.
Thereisincrease in other thrombotic eventsaswell like DVT,
venous stasisand pulmonary embolization. Prevalence of DVT
increases due to increased intra abdominal pressure, impaired
fibrinolysis and increased inflammatory mediators.

PULMONARY DISEASES®

Obesity is associated with restrictive lung disease due to



pressure placed over chest wall and thoracic cage. There is

restrictive lung function i.e., reduced respiratory compliance,

increased work of breathing and reduced total lung capacity.

Obesity is also associated with limited ventilation of lung

bases. The major reasons of restrictive lung functions are due

to following factors:

» Reduced ventilatory response to hypercapnia and
hypoxemia or both

e Mechanical factors: respiratory muscles fail to meet
increased ventilatory demand

e Other factors like elevated diaphragm and inadequate
inspiratory muscle strength

Pickwickval is severe form of obesity hypoventilation

syndrome characterized by extreme obesity, irregular breathing,

somnolence, cyanosis and secondary polycythemia and RV

dysfunction.

Obstructive sleep apnoea (OSA) is common in obese subjects.

In this condition there are episodes of apnealhypopnoeaduring

sleep, partial/complete upper airway obstruction despite

persistent respiratory effort, larger neck girth >17 and 16 in

men and women. BMI >30 and abdominal fat distribution is

associated with OSA.

MUSCULOSKELETAL DISEASES

Hyperuricemiaand gout both are associated with obesity. Male
sex, diabetes, obesity and insulin resistance syndromes are
associated with hyperuricemia. Osteoarthritisin weight bearing
joints specially knee joint is common in obese patients'“.

CANCER RISK

Several studies have shown a strong association between
adiposity and increased risk of cancers of breast in
postmenopausal women; of the endometrium, kidney, and gall
bladder in women; and of colon in men. However, it is only
recently that in a prospectively studied population, it was
clearly demonstrated that increased body weight waas
associated with increased death ratesfor all cancers combined
and from cancers at multiple specific sites'>*, More than
900,000 US adults who were free of cancer at enrollment in
1987 were followed for 16 years, at which time 57,145 died
from cancer. Overweight and obesity contributed significantly
to mortality from cancer. On the basis of the association
observed in this study, it was estimated that obesity could
account for 14% of all deaths from cancer in men and 20% of
those in women. Obesity correlates with ingestion of high fat,
high calorie diet which itself isrisk factor for cancer.

Other problems associated with obesity are being discussed
in other chapters of this special issue. Some of these are listed
below:

GENITOURINARY TRACT DISORDERS

Obesity is associated with following disorders in women of
childbearing age.

» PCOD

 Irregular menses
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» Pregnant overweight women are at risk for HT and GDM
e Urinary incontinence

Obesity is also associated with increased congenital
malformations in babies born to obese mothers®.

NEUROLOGICAL DISORDERS

As discussed above there is increased prevalence of stroke in
subjects with obesity2. Other specific problem in obesity is
idiopathic intracranial hypertension (pseudotumour cerebri)
which is characterized by headache, vision abnormalities,
tinnitus and sixth nerve palsy.

Risk of I1H increases with 10% weight gain and weight loss
improves |1H.

GASTROINTESTINAL DISORDERS

There is strong association between obesity and
gastroesopahageal reflux disease. Subjectswho are obese have
increased prevalence of hiatus hernia as well.

There is linear relationship between obesity and gallstones.
As per NHS study the prevalence of gallstonesis 1% with a
BMI of 30 and 2% with a BMI of 45%. Gallstone risk also
increases with rapid weight loss during treatment of obesity.
Weight loss >1.5 kg per week is associated with increase bile
saturation and enhanced cholesterol crystal nucleation and
reduced gallbladder contractility. Obesity is aso a strong risk
factor for pancreatitisl8. Obesity associated pancreatitis is
severe and there is increased risk of death. The mechanisms
of pancreatitis are:

* Increased peripancreatic and retroperitoneal fat depostion
e Peripancreatic fat necrosis and subsequent local and

systemic complications

HEPATIC DYSFUNCTION

Non-alcoholic fatty liver disease is very common in obese
patients'®. This condition is assocted with hepatomegaly,
abnormal LFT, steatosis, statohepatitis and rarely fibrosis and
cirrhosis. The prevalence of steatosis in obesity is 75%,
steatohpatitis is 20% aand cirrhosis occurs in 2% cases.
M echanisms of NAFLD are as follows:
o Steatosis

* Increased lipolysis of adipose tissue so increased TG

e Increased delivery of FFA to liver

* Inadequate hepatic FA oxidation
* Peroxidation of hepatic lipids
e Cytokines

* Direct cellular injury

* Inflammation and

« fibrosis

RENAL DYSFUNCTION

Central obesity is independently associated with risk of
albuminuriain normoglycemic subjects. Thismay explain high
diabetic renal diseasein South Indians®. Possible mechanisms
areincreased metabolic demand, increased glomerular pressure
and glom hypertrophy, secondary focal segmental
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glomerulosclerosis. Insulin resistance (IR) accelerates
structural changesand thr’ Angiotensin |1 soincreased collagen
production and deposition.

DIRECT COST OF CHRONIC DISEASES
IN THE UNITED STATES

It is estimated that obesity accounts for 6% of the nation’s
total healthcare expenses, with $51.6 billion/year in direct costs
and over $100 hillion/year in both direct and indirect costs
2, Direct costs include the costs of personal health care,
hospital care, physician services, alied health services, and
medications. Indirect costs include the value of lost
productivity fromillnessor premature mortality. The estimated
direct cost of obesity is comparable to that of other prevalent,
chronic diseases, such as type 2 diabetes and coronary heart
disease, and is more costly than both hypertension and stroke.
Moreover, obesity contributes to the development of other
chronic diseases; it is estimated that 61% of the direct cost of
type 2 diabetes, 17% of the direct cost of coronary heart
disease, and 17% of the direct cost of hypertension are
attributable to obesity.

CONCLUSION

Overweight/obesity is a disease process but needs to be
publicized and effort needsto be made by policy makers. Main
mortality comes from associated metabolic syndrome leading
on to DM, CHD, Stroke, cancer etc. It is a systemic disease
affectsmost of systems. Recent studies have shown that obesity
is emerging as arisk factor for rena dysfunction. The silver
line in the obesity related complications is that by reducing
weight most of the complications can be reversed.
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OBESITY AND CARDIOVASCULAR RISK:
METABOLIC SYNDROME

Divey Manocha, Kuldeep Kumar, S. Anuradha, R. Dewan
Department of Medicine, Maulana Azad Medical College, Bahadurshah Zafar Marg, New Delhi - 110002, India

(Abstract: Increased abdominal fat distribution is a risk factor for coronary artery disease, dydipidemia, hypertension, stroke and typez\
diabetes. Multiple environmental and genetic factors are thought to influence the manifestation of abdominal obesity. Intrabdominal fat
increaseswith agein both overweight and normal weight individuals. Men have twice as much abdominal fat aswomen, dueto hormonal
effect. Two groups of patients with abdominal obesity are at high risk for premature CAD , one with Type 2 diabetes and second, familial
combined hyperlipidemia. Familial combined hyperlipidemia is characterized by metabolic syndrome in addition to disproportionate
eevation of apolipoprotien B. Individuals wit metabolic syndrome may have normal LDL levels but their LDL particles are small and
dense, 0 current lipid lowering guidelines may underestimate their risk. Sudies have shown prevalence of metabolic syndrometo beinthe
range of 20-30% in developed countries. The presence of metabolic syndrome is estimated to increase the risk of CAD by 1.6 to 3.0 fold.
Individuals with combination of metabolic syndrome and diabetes have a higher prevalence of CAD (19.2%) as compared to diabetics
without metabolic syndrome (13.2%). Metabolic syndrome patients with elevated Apo B levels (> 90" percentile for age) have Familial
combined hperlipidemia and should be targeted for aggressive lipid lowering therapy. Apo B levels increase with age therefore age
appropriate apo B levels must be used in diagnosis. Apo B level isa better predictor for future cardiovascular eventsthan LDL cholesteral.
Apo B is better predictor for CAD risk in individuals with low LDL level. In addition of Apo B measurement of non HDL cholesteral is
recommended as it quantifies the atherogenic Apo B containing lipo proteins. SO there is increasing requirement of aggressive lipid
lowering in patterns of metabolic syndrome. Therapy targeting LDL and Apo B are recommended. But rising of HDL isalso animportant
target to be achieved. So the combination of lipid lowering therapy in formof statinsand fibratesor niacin isrecommended, only if lifestyle
modifications are not sufficient. A word of caution is needed in administering niacin therapy in diabetes, though recent sudies have found

147

\it to be safe.

J

INTRODUCTION

Regional body fat distribution has an important influence on
metabolic and cardiovascular risk factors. Increased abdominal
(visceral) fat accumulation is arisk factor for coronary artery
disease (CAD), dyslipidemia, hypertension, stroke, and type
2 diabetes. The recent emphasis on treatment of the
dyslipidemiaof the metabolic syndrome has compelled
practitioners to consider lipid-lowering therapy in a greater
number of their patients, as one in twoindividuals over age
50 has the metabolic syndrome. Individual swith the metabolic
syndrome typically have normal low-density lipoprotein
cholesterol levels, and current lipid-lowering guidelines may
underestimate their cardiovascular risk. Multiple
environmental and genetic factors are thought to influencethe
manifestation of abdominal obesity. Intraabdominal fat
increases with age in both overweight and normal weight
individuals independently of changes in total body fat®. Sex
steroid hormones appear to contribute to body fat distribution,
as men have twice asmuch abdomina fat as women?®, and
estrogen deficiency (at menopause) is associated with a
preferential increase inintraabdominal fat, which is blunted
by estrogen replacement therapy*S. There is also evidence that
increased abdominal adipose tissueis associated with physical
inactivity, increased plasma cortisol, and intrauterine
environment®. Inheritance clearly plays a role in body fat
distribution, as family studieshave shown that genetic factors
account for about 50% of thevariance in intraabdominal fat
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after adjusting for age, sex, and total body fat”. Genetic factors
that predisposeindividual sto gain weight centrally may explain
the susceptibility of certain ethnic groups to DM 289,

LINK BETWEEN OBESITY AND
METABOLIC ABNORMALITIES

Two subgroups of patients with the abdominal obesity are at
particularly highrisk for premature CAD. One, individuals
with type 2 diabetes, accounts for 20—-30% of early
cardiovascular disease. The second, familial combined
hyperlipidemia, accounts for an additional 10-20% of
premature CAD. Familial combined hyperlipidemiais
characterized by the metabolic syndrome in addition to a
disproportionate elevation of apolipoprotein B levels. The
measurement of fasting glucose and apolipoprotein B, in
addition to thefasting lipid profile, can help to estimate CAD
risk in patientswith the metabolic syndrome. Distinct
Metabolic Features are seen in individuals with increased
amounts of abdominal (visceral) adipose tissue:
Hypertriglyceridemia, Reduced high density lipoprotein
(HDL), and Small, dense low density lipoprotein (LDL)
particles characterize the dyslipidemia associated with
increased abdominal fat. Individuals with the metabolic
syndrome typically have normal LDL cholesterol levels, but
their LDL particles are small and dense, and current lipid-
lowering guidelines may underestimate their coronary artery
disease (CAD) risk. Further evaluation of apolipoprotein B
(apo B) in patientswith the metabolic syndrome can help detect
patients with familial combined hyperlipidemia (FCHL) and
identify them as candidatesfor aggressive lipid lowering.®*



As the prevalence of the metabolic syndrome rises with
increasing obesity and sedentary lifestyle, so does the disease
burden of increased type 2 diabetes mellitusand cardiovascul ar
disease.

METABOLIC SYNDROME

Many prospectivestudies have shown that increased abdominal
(visceral) fat accumulationis an independent risk factor for
CAD, hypertension, stroke, and type 2 diabetes (DM 2)*2%3, The
strong link between increased abdominal (visceral) fat and
hyperinsulinism, insulinresistance, elevated plasma free fatty
acid (FFA) levels, hypertension, predisposition to thrombosis,
hypertriglyceridemia, small, denseL DL particles, and reduced
HDL has been recognized for decades. This has been given
many names such as syndrome X or metabolic syndrome;
criteria proposed to diagnose are: National Cholesterol
Education Programme/Adult Treatment Panel 11 (NCEP/
ATP 111) diagnostic criteria for the metabolic syndrome —
Diagnosisismadewhen 3 or more of thefollowing are present:

. Waist circumference : Men > 102 cm , women > 88
cm.
( For Indians — Men - 90 cm, women - 80 cm)

. Fasting triglycerides > 150 mg/dl

. Blood pressure > 130/85 mmHg

. HDL cholesterol <50 mg/dl for women; < 40 mg/dl
for men

. Fasting glucose > 110 mg/dl

WHO criteria for the metabolic syndrome, as identified by
one of the following:

. Type 2 diabetes

. Impaired fasting glucose (101-125 mg/dl)

. Impaired glucose tolerance (140-199 mg/dl 2 hours
after 75g of glucose)

. If normal fasting glucose, glucose uptake below the

lowest quartile for background population under
hyperinsulinaemic, euglycaemic conditions Plus 2
of the following :

. Antihypertensive medication and/or blood pressure
> 140 mmHg systolic or > 90mmHg diastolic

. Triglycerides > 150 mg/dl

. HDL < 35 mg/dl for men or < 39 mg/dl for women

. BMI > 30 kg/m2 and/or waist-hip ratio > 0.9 men, >
0.85 women

. Urinary albumin excretion > 20 pg/minute or

abumin-creatinine ratio > 30 pg/mg
AACE clinical criteria for diagnosis— Risk factors are as
follows :
Overweight/obesity : BMI > 25 kg/m2
Elevated triglycerides : > 150 mg/dl
HDL cholesterol : Men < 40 mg/dl, women < 50 mg/dl
Blood pressure : > 130/85 mmHg
2-hour post 75 g glucose challenge : > 140 mg/dl
Fasting glucose : Between 110 and 126 mg/dl
Additional risk factors:
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. Family history of type 2 diabetes

. Hypertension

. Coronary heart disease (CHD)

. Polycystic ovary syndrome

. Sedentary lifestyle

. Advanced age

. Ethnic groupsat highrisk for type 2 diabetesor CHD

Of all these criteria, ATP 11 criteriato diagnose IRS seemsto
be more practical during an office visit. This also has some
shortcomings such asinadequate measure of glucosetolerence,
and inability to detect prothombotic (PAl), pro-inflammatory
C-reactive protein (CRP) and adipocytokines (adiponectins).

PREVALENCE AND RISK OF
METABOLIC SYNDROME

Many studies have shown significantly increased CAD risk
withthe features of the metabolic syndrome, described under
different names, but until recently limited information was
availableabout the prevalence of the syndrome in the general
population®**5, It is now clear that the metabolic syndromeis
very common in westernized countries and varies with age,
ethnicity, and body mass index®Y’, Ford et al.*® studied 8814
men and women (>20 yr old) and found a 24% prevalence of
the NCEP-defined metabolic syndrome (in individuals with
and without diabetes) using National Health and Nutrition
Examination Survey 111 (NHANES Ill) data. The prevalence
increased with age, and 33-45% of subjectsover 50 yr met
the criteria for the metabolic syndrome. Alexander et al.*®
studied a subset of NHANES 111 participants (>50yr old) and
confirmed a 43.5% prevalence of the metabolic syndrome(in
subjects with and without diabetes) using NCEP criteria. As
expected, the concordance of the metabolic syndrome with
diabetes was high, asthe majority of individuals with diabetes
(86%) or impaired fasting glucose [6.1 mmol/liter (110 mg/
dl); 71%)] met the criteria for the metabolic syndrome. In
contrast, diabetes without the metabolic syndrome was
uncommon (13% of individuals with diabetes), and the
prevalence of the metabolic syndrome in normoglycemic
individuals was 26%.

The presence of the metabolic syndrome is estimated to
increasethe risk of coronary heart disease by 1.6- to 3.0-fold.
Although individuals with the combination of the metabolic
syndrome and diabetes have a high overall age-adjusted
prevalence of CAD (19.2%), the presence of the metabolic
syndrome in subjects without diabetes appears to convey a
moderate risk of CAD (13.9%) compared with those with
neither (8.7%). Several groups have recently shown that
individuals with the metabolic syndrome (without diabetes)
had a 12-14% risk of CAD compared with a 6-9% risk in
individuals without the metabolic syndrome®. Recently
published American Heart Association guidelines describe the
presence of the metabolic syndrome, without diabetes, as a
moderate CAD risk factor?:. No study to date has established
the contribution of familial combined hyperlipidemiato CAD
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risk in nondiabetic individuals with the metabolic syndrome
SCREENING OF METABOLIC
SYNDROME PATIENTS

The metabolic syndrome is a common population trait
comprised of a heterogeneous group of oligogenic disorders,
such as DM2 and familial combined hyperlipidemia. The
identification of these metabolic syndrome subtypes by
measuring fasting glucoseand apo B can help target these high
risk patients for lipid-lowering therapy. Patients with the
metabolic syndrome should be screened for DM2, as
individuals with DM2 and the metabolic syndromeare at high
risk for CAD. Current guidelinesrecommend that patientswith
DM2 should be aggressively treated for dyslipidemiawith the
goal to maintain LDL below 2.6 mmol/liter (100 mg/dl),
triglyceride below 1.7 mmol/liter (150 mg/dl), and HDL above
1.02 mmol/liter (40 mg/dl)?.

Metabolic syndrome patientswith elevated apo B levels (>90th
percentile for age) have FCHL and should be targeted for
aggressivelipid-lowering therapy. Apo B levels increase with
age, therefore, age-appropriate apo B levels must be used in
diagnosis Several large prospective studies have shown that
the apo B level is a better predictor of future cardiovascular
events than the LDL cholesterol level?. Recently, the
Apolipoprotein-Related Mortality Risk Study published
prospectivedata in 175,553 men and women and found that
the total apo B level was a better predictor of future CAD risk
than LDL cholesterol . Importantly, they also found that apo
B was a better predictor of CAD risk in individuals with low
LDL levels, supporting theidea that patients with low LDL
cholesterol levels and increased quantities of small, dense
atherogenic particles (VLDL, IDL,and LDL) are at risk for
CAD.

The presence of the metabolic syndrome is estimated to
increasethe risk of coronary heart disease by 1.6- to 3.0-fold.
Although individuals with the combination of the metabolic
syndrome and diabetes have a high overall age-adjusted
prevalence of CAD (19.2%), the presence of the metabolic
syndrome in subjects without diabetes appears to convey a
moderate risk of CAD (13.9%) compared with those with
neither (8.7%). Several groups have recently shown that
individuals with the metabolic syndrome (without diabetes)
had a 12-14% risk of CAD compared with a 6-9% risk in
individuals without the metabolic syndrome'®?. Recently
published American Heart Association guidelines describe the
presence of the metabolic syndrome, without diabetes, as a
moderate CAD risk factor. No study to date has established
the contribution of familial combined hyperlipidemiato CAD
risk in nondiabetic individuals with the metabolic syndrome.

METABOLIC SYNDROME:
TARGETING HIGH RISK PATIENTS

The recent emphasis on treatment of the dydlipidemia of the
metabolic syndrome has compelled practitioners to consider
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lipid-lowering therapy in a greater number of their patients,
as epidemiological studies have shown that one in two
individuals over 50 yr of age has the metabolic syndrome. It
is not yet clear whether all of these patients should be treated
with lipid-lowering medications, and the economic impact of
such a decision is enormous.

Although the primary focus on CAD prevention remains on
LDL lowering, LDL cholesterol levelsmay underestimate CAD
risk in the metabolic syndrome. Studiesinvestigating the lipid
profiles of men with premature CAD have shown that
approximately 50% had normal LDL cholesterol levels, but
these men had low HDL and elevated triglyceride levels and
may have had the metabolic syndrome*. Recent post hoc
analyses of the placebo-treatedgroupsin the4Sand AFCAPS/
TexCAPS trials showed that nondiabeticindividuals with the
metabolic syndrome (21% of 4S and 46% of AFCAPS/
TexCAPS) had an increased risk of major coronary events
during follow-up compared with those without the metabolic
syndrome. Importantly, the increased event rate with the
metabolic syndromeremained significant after adjustment for
the Framingham 10-yr risk score, implying independent
contributions of the metabolic syndrome and the Framingham
score in predicting future CAD risk .

The metabolic syndrome is a common population trait
comprised of a heterogeneous group of oligogenic disorders,
such asDM2and familial combined. Theidentificationof these
metabolic syndrome subtypes by measuring fasting glucose
and apo B can help target these high risk patients for lipid-
loweringtherapy. Patientswith the metabolic syndrome should
be screened for DM2, as individuals with DM2 and the
metabolic syndromeare at high risk for CAD.

Current guidelines recommend that patients with DM2 should
be aggressively treated for dyslipidemiawith the goal to
maintain (i) LDL < 2.6 mmol/liter (100 mg/dl); (ii) triglyceride
< 1.7 mmol/liter (150 mg/dl); and (iii) HDL >1.02 mmol/liter
(40 mg/dl) (50).

Metabolic syndrome patientswith elevated apo B level s (>90th
percentile for age) have FCHL and should be targeted for
aggressivelipid-lowering therapy. Apo B levelsincrease with
age; therefore, age-appropriate apo B levels must be used in
diagnosis ®- Several large prospective studies have shown
that the apo B level isabetter predictor of future cardiovascular
events than the LDL cholesterol level. Recently, the
Apolipoprotein-Related Mortality Risk Study published
prospectivedata in 175,553 men and women and found that
the total apo B level was a better predictor of future CAD risk
than LDL cholesterol?”. Importantly, they also found that apo
B was a better predictor of CAD risk in individuals with low
LDL levels, supporting theidea that patients with low LDL
cholesterol levels and increased quantities of small, dense
atherogenic particles (VLDL, IDL,and LDL) are at risk for
CAD. In addition to apo B, the measurement of non-HDL
cholesterol (total cholesterol minus HDL cholesterol) can be
used to assessthe quantity of atherogenic apo B-containing
lipoproteins (VLDL, DL, and LDL). Someinvestigators have
proposed that non-HDL cholesterol could replace the LDL
measure in patients with hypertriglyceridemia (dyslipidemia
with DM2 or FCHL), because these patients have more
cholesterol in VLDL particles, and LDL cholesterol alonecan
underestimate their CAD risk.
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The current NCEP guidelines recommend a non-HDL
cholesterol goal of less than 3.4 mmol/liter (<130 mg/dl) in
hypertriglyceridemic patients >2.3 mmol/liter (>200 mg/dl)]
(5). Total apo B and non-HDL cholesterol levelsare generally
highly correlated, but less so at higher triglyceridelevels.

TREATMENT OF DYSLIPIDEMIA

Comprehensive treatment of patients with the metabolic
syndrome has recently been described in detail ?® The
treatment of the dydlipidemiaof the metabolic syndrome should
be focused on lowering LDL and apo B and increasing HDL.
Statin treatment has been shown to reduce cardiovascular
eventsin personswithlow LDL cholesterol levels at baseline.
The percent reductionin LDL cholesterol and apo B by statin
medications is similar, but apo B may be a better marker of
treatment efficacy in metabolic syndrome patients with normal
LDL cholesterol -

Although LDL cholesterol has remained the primary target of
lipid-lowering therapy, raising HDL levelsisnow animportant
secondary target to reduce CAD risk. Combination lipid-
loweringtherapy isfrequently needed to treat the dyslipidemia
of the metabolic syndrome (increased triglyceride, reduced
HDL, and small, dense LDL particles), if lifestyle changes
(weight lossand exercise) are inadequate.

Nicotinic acid and fibric acid derivatives both act to reduce
triglycerideand increase HDL cholesterol. They arefrequently
used with statin medications. Although fibrate monotherapy
lowers plasma triglyceride levels, it can lead to increases in
LDL levels. Bile acid resin binderslower LDL cholesterol
levels, but can increase triglyceride levels in individuals
susceptible to hypertriglyceridemia. Although niacin is an
inexpensive monotherapeutic agent that corrects the
dyslipidemia of the metabolic syndrome, it may increase
glucoselevelsin some patients 9 Several groupshaverecently
shown that niacin use in diabetic individuals was safe and
effective, resulting in only a transient worsening of glycemic
control3%-32,

CONCLUSION

The decision to initiate lipid-lowering therapy in nondiabetic
individuals with the metabolic syndrome can be difficult using
current guidelines, asLDL levelsmay underestimate CAD risk
in this population. The large population of individuals with
the metabolic syndrome appears to be comprised of a
heterogeneous group of disorders, and the identification of
disease subtypesat high risk for CAD can help identify
individuals as candidates for aggressive lipid-lowering
interventions. Two subgroups of patients with the metabolic
syndrome, those with DM2 or FCHL, are at particularly high
risk for premature CAD. FCHL is characterized by the
metabolic syndromein addition to adisproportionateelevation
of apo B levels. The measurement of fasting glucoseand apo
B in addition to the fasting lipid profile can helpto estimate
CAD risk and guide treatment decisions in patientswith the
metabolic syndrome.
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(Abstract: Obesity has detrimental effect on almost all organ systems of the body. It involves respiratory system by altering\
respiratory mechanics; airflow resistance, breathing pattern, respiratory drive and causing impaired gas exchange. The
obesity hyperventilation syndrome (OHS) was originally described in 1955 in subjects with obesity, chronic daytime hyper-
capnia, hypoxemia, polycythemia, hyper somnolence and right ventricular failure. Obesity causes various changes in
respiratory mechanics Reductions in lung chest wall and total respiratory system compliance is seen in especially OHS
group. Respiratory system resistance is elevated in obese subjects i.e. around 30% increase in Smple Obesity and 100%
increase in OHS, Respiratory resistance increases further in supine position as compared to upright body position. In OHS
there is there is a decrease in respiratory drive even though there is extreme increase in respiratory work. The impairment
in gas exchange depends on severity of the obesity. Impaired respiratory drive and increased work of breathing leading to
hypoventilation contributes to hypercapnia and hypoxemia in OHS. Seep related respiratory complications have been
categorized under reading of obstructive sleep disorder breathing syndrome, which includes entire spectrum ranging from
primary snoring to obstructive sleep apnea syndrome (OSA). In OSA syndrome, there is a complete cessation of airflow for
at least 10 seconds and is associated with 4%fall in oxyhemoglobin saturation while in primary snoring there is no apnea,
no sleep arousal and no reduction in oxygen saturation. Seeplessness, fatigue, irritability and personality change has been
observed in all forms. The diagnosis is made by focused history taking and physical examination of obese patients’ who
report of sleep difficulties and increased daytime sleepiness. The diagnosis can be confirmed by polysomnography. The
therapeutic strategies for patients with sleep apnea involve conservative management, which includes avoidance of factors
that increase severity of upper airway obstruction. Of the medical intervention that is done mainly includes the role of
positive pressure ventilation in the form of CPAP, drugs like Protriptylene, Fluoxetine, Medroxyprogestrone, Acetazolomide
have been tried with varying benefits. In resistant cases, tracheostomy and airway reconstruction in form of
uvel opal atopharyngoplasty have been advised. Obese patients are also prone to other respiratory ailments such as pulmo-
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\nary embolism, increased risk of gastric aspiration and difficulties during surgical and anesthetic procedures.

J

INTRODUCTION

Obesity hasdetrimental effect on all most all the organ systems
of the body*2. It involves respiratory system by altering
respiratory mechanics, airflow resistance, breathing pattern,
respiratory drive and causing impaired gas exchange. Obesity
can be divided into simple obesity (SO) & obesity
hypoventilation syndrome (OHS) depending on the absence
or presence of day time hypercapnoea The obesity-
hypoventilation syndrome (OHS) was originally described
in 1955 in subjects with obesity, chronic daytime hypercapnia
and hypoxemia, polycythemia, hypersomnolence, and right
ventricular failure. In 1956, Burwell et al coined the term
Pickwickian syndrome for these patients.® The majority of
people with OHS have OSA.

The criteriaof OHS include* : 1) BMI >30 kg/ m? ; 2) Daytime
PaCO2 > 45 mm Hg ; 3) Excessive daytime deepiness; 4) Severe
OSA (AHI >30) or deep hypoventilation or both; 5) Absence of
other known causes of hypoventilation

Various respiratory aterations and complications in an obese
person can be broadly classified in to three main headings.
1) Alteration in respiratory system mechanics

2) Sleep related respiratory complications in obese

3) Respiratory complication in obese during critical illness
4) Other respiratory problems

Other diversified effects in each of the broad categories are
shown in table 1.

Correspondence: Director Prof. Richa Dewan,
e-mail: rdewan3@gmail.com

Table 1: Effects of obesity on respiratory system

A | Alteration in respiratory system mechanics

1) Decrease in respiratory system compliance

2) Increase respiratory system resistance

3) Alteration in respiratory drive

4) Impaired gas exchange

5) Altered respiratory muscle strength and endurance
6) Increase work of breathing

7) Abnormality in pulmonary function tests.

B | Sleep related respiratory complications

1) Obstructive sleep disordered breathing syndrome (OSDB)
- Primary snoring
- Upper airway resistance syndrome
- Sleep hypopnea syndrome

- Obstructive sleep apnea syndrome (OSA)

C | Respiratory complication in obese during critical illness

1) Risk of deep venous and pulmonary thrombosis
2) Risk of aspiration

3) Difficult endotracheal intubation and mechanical ventilation

D | Other respiratory problems

1) Excerbation of bronchial asthma

2) Anesthetic and perioperative difficulties.

CHANGESIN RESPIRATORY MECHANICS
INOBESTY

Obesity causes various changes in the respiratory mechanics
of a person leading to impaired respiratory compliance and
increased respiratory resistance. Reductionsin lung, chest wall
and total respiratory system compliance is seen in especialy
in OHS.5" group. Lung complianceisreduced duetoincreased
pulmonary blood volume and closure of dependent airways®.
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Chest wall compliance is reduced because of excess weight
on the thorax and abdomen. Thus a more negative pleural
pressure must be generated by the respiratory muscles to
initiate airflow.>®

Respiratory system resistanceis elevated in obese subjectsi.e.
around 30% increase in SO and 100% increase in OHS. This
increase is mainly due to increase in the chest wall
resistance.®” Respiratory resistance increases further in the
supine position as compared to upright body position possibly
due to compression of the supralaryngeal airway by fat and
increased intrapulmonary blood flow leading to further airway
narrowing.”®

In OHS there is a decrease in respiratory drive even though
thereisextremeincreasein respiratory work. Hypoventilation
and tolerance of a higher Paco, thus occurs & the set point of
the CNS chemoreceptors is adjusted to a higher Paco, with
further decrease in respiratory drive. There is 25% greater
respiratory rate and 25% lower VT1.° The impairement in the
ventilatory responses to hypoxia® & CO, is more as compare
to those with SO.

The impairments in gas exchange depends on the severity of
the obesity. Mildly reduced Pao, and widened alveol ar-arterial
oxygen difference (Pao,-Pao,)®™ ismuch more severein people
with OHS than with SO. Impaired respiratory drive and
increased work of breathing leading to hypoventilation
contributes to the hypercapnia & hypoxemiain OHS.

The abnormality in pulmonary function test depend on both
the magnitude of the obesity, as well as the distribution of
body fat (central/truncal vs peripheral predominance). People
with central fat distribution have greater reductions in FVC,
FEV1, and TLC®. It is because of the mechanical effect of the
additional fat in the chest, abdominal wall and within the
abdomen which compresses the thoracic cage and the
diaphragm thus decreasing the lung volumes. In OHS FEV , /
FV C ratio remains normal whilein SO TLC remains normal.*?
Diffusing capacity also decreases slightly in proportion to the
degree of obesity.** Reduction in the expiratory reserve volume
(ERV) is the most common abnormality in PFT. ERV
diminishes in proportion to the severity of obesity and is
particularly abnormal in supine position.** with reductions
found more in OHS patients.

SLEEP RELATED RESPIRATORY
COMPLICATIONS

Theterm obstructive sleep disor dered breathing syndrome
(OSDB) better describesthis entire spectrum. With increasing
order of severity they are:

1) Primary Snoring

2) Upper Airway Resistance Syndrome (UARS)

3) Sleep Hypopnea Syndrome

4) Obstructive Sleep Apnea Syndrome (OSA)
The basic pathogenic mechanism of OSDB isthe upper airway
narrowing. In obese patients, increased adipose tissue in the
neck predispose the airway to narrowing which is confirmed
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by MRI scans in patients with sleep apnea.** .Also there is

increased collapsibility of the pharynx dueto impaired function

of upper-airway dilator muscles. These events are generally

most prominent during rapid-eye-movement (REM) sleep

because of the hypotonia of the upper-airway muscles

characteristic of this stage of sleep.

Obstructive sleep apnea

1) Complete Cessation of airflow for atleast 10 seconds
despite continuing ventilatory effort (apnea).

2) 5 or more episodes per hour of sleep.

3) Usually associated with a decrease of 4% in
oxyhemoglobin saturation.

Obstructive sleep hypopnea

1) Decreaseof 30—50%inairflow for 10 seconds (hypopnea).

2) 15 or more episodes per hour of sleep.

3) May beassociated with adecrease of 4% in oxyhemoglobin
saturation.

Upper-airway resistance syndrome

1) No significant decrease in airflow- i.e. no apnea /
hypopnea.

2) 15 or more episodes of arousal per hour of sleep.

3) No significant decrease in oxyhemoglobin saturation.

Primary snoring

1) No apnea/ hypopnea.

2) No arousa during sleep.

3) No significant decrease in oxyhemoglobin saturation.

Clinical featuresof OSDB areattributed to arousal from sleep

and/ or oxyhemoglobin desaturation and hypercarbia. Most

commonly reported symptoms are loud habitual snoring,

nocturnal choking episodes, morning headaches, and excessive

daytime sleepiness (EDS). Sleepiness, fatigue, irritability, and

personality change have been attributed to both nocturnal

desaturation and the chronic sleep deprivation caused by sleep

fragmentation

Diagnosis is made by a focused history taking and physical

examination of every obese patients who report of symptoms

of sleep disorders. Thisfurther helpsin identifying the people

at risk. The presence of certain physical characteristics like

retrognathia and discrete upper-airway abnormalities, such as

an enlarged soft palate or tonsillar hypertrophy, are clinical

clues. An increased body-mass index, hypertension, and

increased upper-body obesity, which is reflected by the neck

circumference are good predictor of sleep apnea. The

characteristics which are strongly associated with OSDB

include, male sex, age > 40 years, BMI >25 kg/m2; or neck

circumference>= 17 inchesin men and >=16 inchesin women,

habitual snoring, nocturna gasping, choking, or resuscitative

snorting, observed apnea, history of systemic hypertension

Sleep disordered breathing can be diagnosed in-laboratory by

polysomnography (PSG). Thisinvolves recording of multiple

variables during sleep, including the neurological variables

like electroencephalogram (EEG), electro-oclugram (EOG)

and electromyogram (EMG) and cardiorespiratory variables
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like airflow, respiratory effort, oxygen saturation, snoring and
ECG.

The differential diagnosis of increased day time sleepiness
that need to be considered are insufficient sleep, circadian
rhythm disorder(eg jet lag, shift work) insomnia, drugs(eg
sedatives), depression, CNS abnormalities, post traumatic
hypersomnia, sleep fragmentation, periodic limb movement
disorder & narcolepsy.

Therapeutic strategies for patients with sleep apnea may be
grouped into three general categories. conservative, medical,
and surgical. The goals of treatment are to establish normal
nocturnal oxygenation and ventilation, abolish snoring, and
eliminate disruption of sleep due to upper-airway closure.
Conservative treatment includes avoidance of factors that
increase the severity of upper-airway obstruction — such as
sleep deprivation®® the use of alcohol, sedatives, and hypnotic
agents; and increased weight. Positive airway pressure
delivered through a mask is the initial medical treatment of
choice in patients moderate to severe sleep apnea. Continuous
positive airway pressure (CPAP) isapplied to the upper airway
with a nasal mask, nasal prongs, or a mask that covers both
the nose and mouth. The level of positive pressure required to
sustain patency of the upper airway during sleep isdetermined
in a sleep laboratory. Patients treated with nasal CPAP have
repeatedly demonstrated improvement in neuropsychiatric
function and a lessening of daytime sleepiness. Nocturnal
desaturation, ventilatory-related arousals, nocturnal
dysrhythmias, pulmonary hypertension, and right-sided heart
failure have also been effectively treated.

Drugs like protriptyline and fluoxetine decrease the amount
of REM sleep and increase tone of upper airway muscles, and
may be useful in mild OSA intolerant to CPAP.1®
Medroxyprogesterone in a dose of 60 mg /day may be useful
for treatment of hypoventilation in patients with OHS by
increasing the ventilatory response to hypercapnea.
Acetazolamidein adose of 250 mg/ day may be used to reduce
the serum bicarbonate level and the resulting metabolic
acidosis increases the minute ventilation and reduces the
PaCO,.

Tracheostomy and upper airway reconstruction are also
required in some patients. The most commonly performed
procedure, uvulopalatopharyngoplasty, is curative in less than
50 percent of patients.'’

OTHER RESPIRATORY PROBLEMS

Obese adultsare at in increased risk for many chronic medical
conditions, and this increases the likelihood of admission to
an ICU & presents with many problems. They are:

1) Obesity is amajor independent risk factor for pulmonary
embolism and venous thromboembolism (VTE). Therisk
of pulmonary embolism rises as BMI increases.

2) Risk of aspiration is higher among obese patients, as
compared with non-obese patients.*® Higher volumes,
lower pH of gastric fluid, delayed gastric emptying, and
increased intraabdominal pressure leading to a high
incidence of gastroesophageal reflux account for the
increased risk of aspiration.

3) Obesity poses an increased risk of complications and
difficulties during anesthesia and perioperative period.
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First, gas exchange disturbances such as hypoxia and
hypercarbia, may be exaggerated during anesthesia®
Second, the incidence of postoperative pulmonary
complications such as VTE, aspiration pneumonia,
atelectasis, worsened gas exchange and respiratory failure
is greater among obese patients.

4) Endotracheal intubation and mechanical ventilationisalso
difficult in obese patient. Factors associated with difficult
intubationsinclude large neck circumference, limited neck
mobility, small oropharyngeal opening and difficulty in
mouth opening.

CONCLUSION

Disturbances of respiratory function, including reduced
respiratory system compliance, increased small airways
resistance, impaired respiratory muscle function, increased
work of breathing, impaired gas exchange, exercise
intolerance, sleep-disordered breathing, and increased risks
of venous thromboembolism and aspiration are common,
particularly among severely obese patients. These changesare
independent of any underlying parenchymal lung disease.
Weight loss can significantly decrease the risk and severity of
obesity-related respiratory disturbances & should be
considered for inclusion in astructured rehabilitation program
with dietary, behavioral, and exercise componentsin an effort
to improve functional capacity and quality of life.
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OBESITY AND RENAL DYSFUNCTION

Soumita Bagchi , Sanjay K. Agarwal
Department of Nephrology, AIIMS, Ansari Nagar, New Delhi-110029, India

/Abstrad: Obesity isnow mgjor public health problems even in developing nations like India, with prevalence ranging from 10-50% been\
reported in various studies. Obese patients are well known to be at high risk of hypertension and diabetes, both are an independent risk
factorsfor Chronic Kidney disease (CKD) Sudiesin recent years have highlighted that obesity has direct effect on renal functions. Morbid
obesity causing FSGSleading to nephrotic syndrome has been described. Recently, obesity related Glomerulopathy have been described
which presents with proteinuria mainly non-nephrotic range, it has a more benign course and dowly progresses to renal failure. It isa
morphological distinct entity with subtle glomerular change unlike FSGS Itisstill unclear whether increasein BMI hasdirect relationship
with CKD or it causes development of renal failure dueto increase prevalence of hypertension and diabetesin obese patients. Sudies have
sown that increasing BMI increases the risk of CKD especially in younger males. Also studies have highlighted that increasing compo-
nents of metabolic syndromes makes a person more likely to develop CKD. Although several studies have shown glomerular changesin
obese patients but its exact pathogenic link is il under investigation, various mechanisms have been highlighted foremost being hemo-
dynamic factors. Obesity has been proposed to cause increased Glomerular filtration rate (GFR) by causing hypoalbuminemia, by effect
of RASon glomerular capillaries and arterioles, though some studies have shown that obese patients with predominantly central obesity
have less GFR as opposed to obese patients with more uniform fat distribution. Various mechanisms have been described for thisalthough
more data support hyperfilteration. Cardiopulmonary dysfunction in obese patients leading to decreased renal blood flow and causing
RAS activation have also been suggested to have a pathogenic role in causing renal dysfunction. Recently role of various hormones and
cytokines have been described in obese and metabolic syndrome patients leading to renal dysfunction. Leptins has been shown to be
responsble for causing endothelial cell proliferation and eaborating mesangial matrix. Role of other inflammatory mediator such as|L-
6, TNF-alpha, adiponectin have been described in causing glomerular injury. Insulin resstance has also been shown to have a role in
causing efferent arteriolar congtruction and promoting glomerular hypertrophy. Direct effects of lipids in causing renal epithelial and
mesangial cdl injury have also been described. Paradoxically, obese patients have shown better outcome during dialysis and renal
transplantations dueto better nutritional status but morbid obesity makes the prognosis poor. So weight lossis the cornerstone of prevent-
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ing renal dysfunction in obesity

Though various medications in the form of thiazolidinediones and RAS inhibitors have been used, but
\treatnent needs to be individualized. HMG COA reductase inhibitors have been sown to have reno-protective effect on some studies.

J

INTRODUCTION

Obesity is now being recognised as a public health problem
worldwide. More than two-thirds of American adults are
overweight or obese!. Changes in diet coupled with an
increasingly sedentary lifestyle have sparked off an epidemic
of obesity in several Asian countries including Indig?. There
is a paucity of nation wide data regarding the magnitude of
this problem in India, however several published studies have
reported a prevalence ranging from 10-50%2. Obesity isalink
between insulin resistance and the other components of
metabolic syndrome i.e. diabetes, hypertension and
dyslipidemia. It is a well-recognized risk factor for diabetes
and hypertension, the two most common etiologies of chronic
kidney disease (CKD). Obesity was shown to strongly correlate
with the prevalence of hypertension in both malesand females
in the Framingham study*. The landmark INTERSALT study
aso showed an association between body mass index (BMI)
and blood pressure®. Prevalence rates of type 2 diabetes
increase steeply across BMI categories, especially among
women®.

Over the years, both experimental and clinical studies have
brought forth evidence to suggest that obesity has a direct
deleterious effect on renal function, increasing therisk of renal
injury and CKD. Recognizing obesity asarisk factor for CKD
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is important, as it would suggest a definite intervention to
reduce the risk of development and progression of CKD.

OBESITY RELATED
GLOMERULAROPATHY (ORG)

The renal effects of obesity in experimental animals and
humans include both structural and functional adaptations,
such as increased GFR, increased renal blood flow, and renal
hypertrophy?8. In 1974, an associ ation between massive obesity
and nephrotic-range proteinuria was first reported®. Since that
time, the devel opment of glomerulomegaly and focal segmental
glomerulosclerosis (FSGS) has been linked to ‘massive
obesity’. Experimental studies on the obese Zucker rat has
shown the development of nephrotic range proteinuria,
glomerulosclerosis, and progressive renal failure®.

A review of 6818 native kidney biopsiestidentified 103 cases
of ORG and showed that it is distinct from idiopathic FSGS.
ORG when compared to idiopathic FSGS, presents with
proteinuria, but has a lower incidence of nephrotic range
proteinuria and nephrotic syndrome and a more benign course
with slower progression to rena failure. Morphologicaly it
shows consistent presence of glomerulomegaly, milder foot
process fusion, lower percentage of glomeruli affected by
segmental sclerosis and a predilection for perihilar sclerosis.
It was also reported to manifest with glomerulomegaly aone.
45% ORG biopsies showed focal glomerular basement
membrane thickening and focal mesangial sclerosisas seenin
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early diabetic nephropathy.

The first line of therapy in ORG should be weight reduction,
which aone can reduce proteinuria. Lipid lowering agents,
especially HMG-CoA reductase inhibitors, are effective in
reducing mesangial sclerosis and proteinuriain obese Zucker
rats'®, however their role in humans remains to be defined.
ACE-I has been shown to be effective in reducing proteinuria
in obese populationst. Longer follow-up will be required to
determine the potential benefits of prolonged ACE inhibition
in allaying progression to end-stage renal disease (ESRD) and
preventing the possible evolution of ORG to FSGS.

OBESITY AND PROTEINURIA

Proteinuria has been identified as a significant predictor of
end-stage renal disease (ESRD)%. Microalbuminuria is a
predictor of nephropathy in diabetic patients and is associated
with renal functional abnormalitiesin non-diabetic subjects?>?.
Signs of early endothelial dysfunction manifested as
microa buminuria was independently associated with central
obesityZ. In a study involving more than 5000 subjects in
Okinawa?*, hypertension and diabetes mellitus were superior
to obesity in predicting the development of proteinuriain all
subjects but when stratified with men and women, obesity was
a significant risk factor for the development of proteinuria
independent of both hypertension and diabetesmellitusin men.

OBESITY AND CKD

Itisstill unclear whether increased BMI itself and renal failure
actually have a cause-effect relationship or just the association
as obesity leads to the two major causes of CKD, i.e. diabetes
and hypertension.

EPIDEMIOLOGY OF OBESITY AND CKD

Over the years, severa epidemiological studies have reported
an association between obesity and CKD. The Framingham
study initially reported an increased risk of new onset CKD
with theincrease in BMI in both males and females®. Looking
at metabolic syndrome as awhole, Chen et a, in a population
based study? of more than 6000 adults in the Third National
Health And Nutrition Examination Survey (NHANES I11)
showed that the risk of CKD and microalbuminuria
progressively increased with increase in the number of
components of the metabolic syndrome and it was an
independent risk factor for CKD. In a Swedish study?, Ejerblad
et a analysed the anthropometric data in a nationwide case-
control study of incident moderate CKD. Overweight (BMI 3
25 kg/m?) at age 20 was associated with a significant three-
fold excessrisk for CKD, relative to BMI < 25. Obesity (BMI
330) among men and morbid obesity (BM| 335) among women
anytime during lifetime was linked to three- to four-fold
increases in risk. The strongest association was with diabetic
nephropathy, but two- to three-fold risk elevations were
observed for all major subtypes of CKD. A study?” of alarge
cohort of 320252 adults who volunteered for health check up
in Northern Californiaalso showed that a higher baseline BMI
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was an independent predictor of ESRD even after adjusting
for confounding factorsincluding baseline blood pressure level
and the presence or absence of diabetes mellitus. Thus,
although hypertension and type-2 diabetes are important
mediators, additional pathways also may exist. Iseki et a?
examined the relationship between obesity (i.e., BMI) and
CKD or ESRD using acommunity based screening registry in
Okinawa, Japan and found that incidence of ESRD increased
when BMI increased, particularly in men. In the hospital -based
screening study?, the number of components of metabolic
syndrome was significantly related with the prevalence of
CKD. Thus the Asian experience also supports the obesity-
CKD hypothesis.

PATHOPHYSIOLOGY OF RENAL
FAILURE IN OBESITY

Several studies have reported an association between obesity

and CKD and experimental and clinical studies have delved

on the glomerular changes in obese subjects. But the exact

mechanistic link is complex, though we have gained some

valuable insights from recent studies.

1. Hemodynamic Factors

Haemodynamic factors play a significant role in obesity-

induced renal dysfunction. This includes hypertension and

other plausible phenomena, which need to be explored

- Obesity, Hypertension and Renal Dysfunction:
Epidemiological studies have demonstrated a direct
rel ationship between obesity and hypertension®®. Although
the complex mechanisms causing obesity related
hypertension have not been completely elucidated,
hypertension and renal injury are mutually related in
obesity. Several studies have shown a hypertensive shift
in pressure natriuresisin obese subjects”®®, Thisismainly
duetoincreased tubular reabsorption of sodium, secondary
to increased glomerular filtration rate (GFR) and rena
plasmaflow®s, | ncreased sodium reabsorption associated
with weight gain has also been attributed to: (1) increased
renal sympathetic activity, (2) activation of therenin-
angiotensin system, and (3) altered intrarenal physical
forces (increased intra-renal pressure dueto fat surrounding
the kidney and obesity induced histologic changes within
renal medulla)®t. Although hyperinsulinemia was
postulated to cause elevated arterial pressure in obese
subjects, subsequent evidence have failed to link chronic
hyperinsulinemia and hypertension®. Recent studies have
also highlighted the importance of leptin and
angiotensinogen in pathogenesis of obesity associated
hypertension®. Ribstein et al also showed that obesity
magnifies the effect of hypertension on albuminuria, with
a steeper regression line between albumin excretion rate
and arterial pressure in overweight compared to lean
hypertensive subjects, suggesting that obese hypertensive
patients are susceptible to the devel opment of renal damage
which further perpetuates and worsens the hypertension®.
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Hyperfiltration: Studies in animals and in humans have
shown that obesity isassociated with elevated GFR and
increased renal blood flow”*3 leading to increased
filtration fraction. Elevation in GFR may be mediated in
part by increased protein consumption. Afferent arteriolar
dilation coupled with efferent renal arteriolar
vasoconstriction as a result of elevated Angiotensin 11
causes increased transcapillary hydraulic pressure
gradient.This leads to hyperfiltration, glomerulomegaly,
and later focal glomerulosclerosist. Obesity precipitates
renal failure in those with reduced renal mass by
hyperfiltration injury. In 54 patients with unilateral renal
agenesis or remnant kidney, obesity was the only clinica
variable statistically associated with the development of
proteinuriaand progression of renal failure2. Bagby et al¢
suggested that intrauterine growth restriction may lead to
decreased nephron number and impaired kidney
development, which if coupled with an excessive infant
“catch-up” growth after birth may resultin a mismatch
between body size and nephron number. This would
predispose to nephron hyperfiltration and hypertension
later in life. A significant role of obesity in the progression
of 1gA nephropathy has been reported®. However, sub
analysis of the MDRD study did not find any significant
influence of baseline BMI on the progression of chronic
rena insufficiency™.
Hypofiltration: Paradoxically not all studies have shown
an increasein GFR and renal blood flow in obese
individuals. The pattern of obesity has been found to affect
renal homodynamics. An elevated BM I with central obesity
resultsin reduced GFR, increased renal vascular resistance,
and reduced effective renal blood flow as opposed to
obesity with peripheral fat distribution®%. So
hyperfiltration may not be the norm in obese subjects, and
valuesneed to beinterpretedin light of body fat distribution
and method of GFR adjustment. Raised intra-abdominal
pressure also causes increased intrathoracic pressure,
impaired right ventricular filling, pulmonary hypertension,
and diminished cardiac output, al of which may impair
renal perfusion. Also, increased fat in the renal hilum may
compress renal vessels and renal parenchyma, causing
elevated renal interstitial fluid hydrostatic fluid and slower
renal blood flow and renal tubular flow rates, as shown in
obese dogs®. Though more data support hyperfiltration as
the main contributor to renal dysfunction in obesity,
hypofiltrationis plausible, and more studies are needed to
dwell on this hypothesis.
2. Cardiopulmonary factors:
Morbidly obese patients commonly have pulmonary
hypertension, obstructive sleep apnoea, and cor-pulmonale®,
which increase right ventricular overload and again cause
increased venous pressures, including increasedinferior vena
caval and renal vein pressures. In addition, cardiacdysfunction,
particularly impaired right ventricular function* and, to alesser
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extent, left ventricular function, has been described in patients
with obesity. This has been attributed to impaired cardiac
homodynamics and direct myocardial lipotoxicity. Impaired
cardiac output decreases renal perfusion. Together, these
hemodynamic effects may contributeto activation of the RAS,
renal sodium retention, and possibly hypertension and renal
dysfunction
3. Obesity-metabolic syndrome-inflammation
Visceral adipose tissue is an endocrine organ and a site for
elaboration and secretion of hormones and cytokines®. It is
associated with a chronic, low-grade inflammatory state,
suggesting that inflammation may be a potential mechanism
whereby obesity leads to insulin resistance®™ . Since insulin
is an anti-inflammatory hormone, insulin resistance per se
promotes inflammation leading to a vicious cycle. In the
NHANES Il cohort*, the presence of metabolic syndrome
was associated with greater odds for inflammation for various
levels of creatinine clearance. In agene expression study of 6
patientswith obesity, proteinuriaand biopsy proven ORG, Wu.
et.al.®® found increased expression of genesthat are related to
lipid metabolism, inflammatory cytokines, and insulin
resistance in their glomeruli compared to the glomeruli of age
and gender matched control donor kidneys. These findings
strongly suggest that inflammatory cytokines and lipid by-
productsaffect renal function in obese patients, but thisis yet
tobe proven definitively. Herewe briefly review the cytokines
playing arole in obesity induced renal injury:
Leptin: Itisderived from adipocytesand is structurally similar
to IL-2. Increased adiposity results in increased leptin levels
353643 |_eptin crossesthe blood-brain barrier, where it decreases
neuropeptideY in the hypothalamus to suppress appetite and
increase energy expenditure. In addition, it increases insulin
sensitivity invarious tissues. Patients with obesity and the
metabolic syndromeare resistant to the hypothalamic effects
of leptin and haveelevated leptin levels. Leptin has direct as
well asindirect effects on the kidney:
Direct effect: Because the short form of leptin receptor (Ob-
Ra) is abundantly expressed in the kidney®, leptin is being
postulated to be responsible for renal injury in obesity.
Recombinant leptin stimulates the proliferation of cultured
glomerular endothelial cells (but not mesangial cells) and
increases TGF-B1 mMRNA expression and production®#” and
when infused in rats produces significantly increased type 1V
collagen protein, glomerulosclerosis, and proteinuria without
increasing BP. So leptin may play a role in the
glomerulosclerosisthat is observed in obese patients with
proteinuria and/or CKD, independent of hypertension.
Indirect effects: Leptinincreases sympatheticnervetrafficking
and renal sodium retention, which may cause hypertension®.
Furthermore, it stimulates oxidative stressin endothelial cells
and induces a proinflammatory state asaresult of stimulation
of Thl cells®*°. Such effectsmay promote atherosclerosis.
IL-6and CRP: PlasmalL-6 levelspositively correlatewith
obesity and insulin resistance and predict thedevel opment
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of type 2 diabetes®. It mediatesinsulin resistance, increases
platelet activity and atherogenicity, increasesthe expression
of adhesion moleculeson endothelial and vascular smooth
muscle cells®, and activatesthe local renin-angiotensin
system (RAS)*, thus promoting cellular injury. I1L-6 also
increases TGF-R1 signalling via modulation of TGF-31
receptor trafficking, an effect that may enhance renal
fibrosis®. It also increases CRP production and new data
suggest that CRP may not be just amarker of inflammation
and cardiovascular risk but also a contributor to vascular
damage and cardiovascular events®.
TNF- a : TNF-a is produced by macrophages within
adipose tissue, and itslevels are elevated in the metabolic
syndrome®®. TNF-u is one of the mediators of insulin
resistance in adipose tissue It has been shownto mediate
inflammation®%® in several models of renal injury,
including glomerulonephritis®, acute renal failure™, and
tubulointerstitial injury®2. These cytokines may be toxic to
renal epithelial, mesangial, and endothelial cells. However,
the specific role of TNF-a in metabolic syndrome-induced
renal injury has not been studied.
Adiponectin: Adiponectin is an adipokine with insulin-
sensitising, anti-inflammatory and anti-atherogenic
properties™®. Itslevels correlatenegatively with fat mass,
body weight, BP, insulin resistance, inflammatory markers
of the metabolic syndrome, and high triglyceride(TG) and
LDL cholesterol levelsand positively with HDL cholesterol
and weight loss*®. Hypoadi ponectinemiais associated with
vascular dysfunction and with cardiovascular events in
patientswithout CKD %, It may thus protect various organs
from the harmful effects of chronic inflammation. But
studies have reported contradictory findings about therole
of adiponectin in CKD. Becker et a.5” found that low
adiponectin levelsin patients with mild or moderate renal
failurewere correlated with cardiovascul ar events, whereas
Menon et al.% found that in patients with stage 3 or 4 CKD,
all-cause and cardiovascular mortality were paradoxically
higher in those with high adiponectin levels. The exact
significance of adiponectin in the pathogenesis of CKD is
still unclear.
4. Insulin resistance
Obesity is characterised by an insulin resistance state which
forms the basis of the metabolic syndrome. This has multi-
faceted direct and indirect effects on the kidney. As insulin
reduces norepinephrine-induced efferent arteriolar
constriction, insulin resistance may increasethetranscapillary
pressure gradient by increasing efferent arteriolar resistance.
Hyperinsulinemia also stimulates the synthesis of growth
factors such as insulin-like growth factor (IGF)-1 and IGF-2,
which may promote glomerular hypertrophy 333, Also, as we
discussed earlier, insulin being an anti-inflammatory hormone,
itsresistance further promotes the milieu of inflammation thus
promoting renal injury.
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5.RAS

Activation of the RAS and increased circulating levelsof renin,
angiotensinogen, angiotensin-converting enzyme, aldosterone,
and, to some extent, angiotensin 1l (Ang-11) are common in
obeseindividuals despite sodium retention and an apparently
increased extra cellular fluid volume™. Several mechanisms
have been implicated including sympathetic stimulation,
hemodynamic alterations®=! as discussed earlier and synthesis
of several proteinsof the RAS by viscera fat®. Giacchetti et
al.®* recently found a significantly higher expression of
angiotensinogen and Ang-11 type 1 receptor mMRNA in visceral
adipose tissue than subcutaneousfat of both obese and lean
individuals. Also 5% weight lossin obese individuals resulted
insignificantreductionsof circulating levelsand adiposetissue
expressionof RAS hormones™. The larger adipose tissue mass
in obeseindividualsmay be partly responsiblefor theincreased
circulating levels of RAS hormones. Ang-11 is widely known
to affect adversely progression of renal disease in several
models of renal injury and in patients with CKD by causing
hypertension, raised intraglomerular pressure, exacerbation of
proteinuria, induction of intrarenal inflammatory cytokinesand
growth factors, and apoptosis®. It also increases insulin
resistance and suppresses adiponectin levels in obesity®. So
Ang-ll hasadual effect of promoting the various components
of metabolic syndrome and directly injuring the kidney. But
most of these observations are from animal studies and need
validation in humans.

6. Renal Lipotoxicity

Studies suggest that lipids may cause renal mesangial and
epithelial cell injury and may promote renal disease
progression®#, HMG-CoA reductaseinhibitors have been
found to improve proteinuria and preserve renal function®,
suggesting a role for lipidsper se in promoting renal injury.
The mechanisms of renal lipotoxicity are not fully elucidated,
but a number of experiments suggested a role for TG-rich
lipoproteins, FFA and their metabolites, and albumin-loaded
FFA inrena cell injury.

OBESITY AND DIALYSIS

In contrast to the general population, ahigh BMI is associated
with better outcome in dialysis patients®*¢’. Thisis known as
a ‘risk factor paradox’ or ‘reverse epidemiology’ for
cardiovascular disease in uremic patients®. However some
studies have shown that high BMI dialysis patients with
inferred high body fat actually had increased prevalence of
atherosclerosis and increased mortality®. Thus there is
conflicting data on effect of obesity on dialysis patients. It is
hypothesized that nutrition exerts a much stronger influence
on survival than atherosclerosis in CKD™. Malnutrition
strongly increasestherisk of death, while better nutrition gives
survival benefit. So risk of death is highest in malnourished
patients (low muscle and low fat mass) and lowest in well-
nourished patients (high BMI, high muscle mass). Though
obesity (high BMI, high fat mass) increases the risk of
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atherosclerosis-related death, but the risk is not as high as
malnutrition related death. So CKD patients with high body
fat have intermediate survival.

OBESTY AND RENAL TRANSPLANTATION

Theimpact of obesity on kidney transplant outcomes continues
to be controversial. Some studies™ suggest that extremes of
very high and very low BMI before rena transplantation are
important risk factors for patient and graft survival and in this
particular study elevated BMI was significantly associated with
worse graft survival independent of patient survival. Whilein
other studies there are no significant adverse effect of obesity
on renal transplant outcomes except an increase in wound
complications, which were generally of minor consequence.
Obesity seemsto influence delayed graft failure, graft survival,
and patient survival. A body mass index of 35 kg/m? or more
is significant for greater post transplant complications,
especially new-onset transplant diabetes mellitus, wound
complications, and post transplant weight gain. It is suggested
that any association of obesity with reduced patient survival
inrenal transplant recipientsismediated in part by its clustering
with traditional cardiovascular risk factors such as
hypertension, dyslipidemia, insulin resistance and post
transplant diabetes mellitus, but what isnot understood iswhat
medi ates the association of obesity with graft failure. Whether
it is the higher incidence of cardiovascular co morbidities
jeopardising the graft or factors specific to obesity, such as
hyperfiltration and glomerulopathy, that might be implicated,
currently remains unknown. It can be concluded, however, that
pre- and post transplant obesity should be targeted as
aggressively as the more well-established cardiovascular risk
factors in order to optimise long-term renal transplant
outcomes.

POTENTIAL INTERVENTIONS TO
PREVENT OBESITY INDUCED RENAL
DYSFUNCTION

Weight loss and increased activity are the cornerstones of the
treatment of obesity and the metabolic syndrome. Many other
targeted interventions may be adopted. Bariatric surgery and
surgical resection of abdominal adipose tissue improve the
metabolic profile and reduceinflammatory cytokine levelsboth
in the short term and up to 10 yr later®”. However, the long-
term safety of these procedureshas not been established. PPAR-
K (the fibrates) and PPAR-I (the thiazolidinediones) agonists
improve insulin sensitivity, but they are not without risks in
the setting of renal disease and are known to cause myopathy
and salt and fluid retention myopathy and sodium and fluid
retention respectively. Blockade of the RAS is likely to be
beneficial, but treatment will need to be individualized
depending on the degree of renal dysfunction and the presence
of other co morbidities. HMG-CoA reductaseinhibitors have
been renoprotective in some studies®. Large, randomised,
controlled trials to examine the effects of each of these
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interventionson renal function in patients with the metabolic
syndrome are needed before any firm recommendations can
be made.

CONCLUSION

Obesity and metabolic syndrome are independent risk factors
for CKD. Large-scale experimental and clinical trials are
needed to understand the various mechanisms causing obesity
induced renal dysfunction to propose definite targeted
interventions for its prevention and treatment. As of now all
obese patients should be advised weight reduction along with
blood pressure and blood glucose control to prevent and treat
al forms of kidney disease
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LITERATURE REVIEW

ATTITUDE OF HEALTH CARE PROFESS ONALSTO BRAIN DEATH: INFLUENCE ON THE ORGAN DONATION

PROCESS. Jonathan Cohen, Sharona Ben Ami, Tamar Ashkenazi and Pierre Singer  Clin Trangplant 2008: 22: 211-215.
The acceptance and application of the concept that brain death is a valid determination of death is the central issue in organ
donation. However, whether attitude to brain death of health care professionals influences the organ procurement process has not
been systematically studied. Questionnaires were distributed to health care professionals involved in the organ procurement
process (intensive care, internal medicine, emergency room, anesthesia) in all hospitalsin Israel. Attitude to brain death (defined
as positive if the respondent accepted brain death as a valid determination of death, negative or do not know) and level of
comfort in performing key donor-related tasks were analyzed. A total of 2366 completed questionnaires were returned (629
doctors and 1737 nurses; response rate 60.3%). Overall, 78.9% of respondents had a positive attitude to brain death. This was
significantly associated with increasing age, higher professional status and was most prevalent amongst intensive care unit staff
(p < 0.001 for al variables). These respondents felt significantly more comfortable informing the transplant coordinator of a
potential donor, explaining brain death to the family, raising the subject of organ donation, approaching the family about donation
and providing support to the grieving family. In addition, they believed the transplant coordinator should be involved early in the
donation process. The understanding and acceptance of brain death as a valid determination of death was associated with a
positive effect on the level of comfort of health care professionals in performing key donor-related tasks. Reinforcing a positive
attitude to brain death among health care professionals may facilitate the procurement process.
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CURRENT PERSPECTIVESOF POLYCYSTIC OVARY SYNDROME (PCOS)
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(Abstract: PCOSis now recognized as a variant of metabolic syndrome, which may include hyperinsulinemia, hyperlipidemia, diabets\
mellitus, and possibly cardiac disease along with its conventionally recognized gynecological and dermatological manifestations. Several
studies have suggested a high prevalence of PCOS of about 5-10% in women of reproductive age and its significance is increased even
more in present context of rising incidence of obesity and metabolic syndrome as a important contributory factor. So in this article we
reviewed the current guiddines for diagnods of PCOS its metabolic complication and current practice of treatment, our experience with
metformin comparing to aldosteron, with better understanding its pathogenesis and managemen.

Itisdiagnosed onthe basis of peripubertal onset of menstrual problemswith clinical or biochemical hyper androgenismwith radiological
inputs on the basis of AES2006 criteria. Obesity tend to be central initsdigtribution, insulin resistance isindependently present in patients
of pcos, showing a high degree of hyperinsulinemia and impaired glucose tolerance, on conducting our study on 168 north Indian
adolescent girls with PCOS having a mean age of 22.6 years and that concluded that impaired fasting glucose (IFG) was noted in 6/
168(3.57%), IGT in 49/168(29.16%) and diabetes in 15/168(8.92%) making the total prevalence of glucose intolerance as 41.60%.
ideally the management should be aimed at addressing the basic defect of the whole metabolic congtdllation. Current management
comprisestreatment of the presenting symptoms, aswell as any other abnormality discovered on investigation. Ve compared spironolac-
tone and metformin in the of various of PCOS and observed that spironolactone (50 mg/day) appears to be
better than metformin in the treatment of hirsutismand hormonal der of PCOSand has better patient tolerance at lower doses.
Thefact that superior positive effects of metformin oninsulin senstivity did not trandate into proportionate clinical benefitsin these PCOS
ubjectsraises doubts about insulin resitance as a sole pathogenetic mechanism. Although metformin is dlassed as category ‘B’ drug but
has been used widdly for induction of ovulation with good efficacy either as a sole agent or in combination with clomiphene citrate with
no specific neonatal complications, but there is inadequate evidence at present to suggests it use to prevent gestational diabetes or

\recurrent miscarriage and more studies are required.

J

INTRODUCTION

Initially called the Stein—Leventhal syndrome after its
researchers in the 1930s, PCOS is now recognized to be a
variant of metabolic syndrome which may include
hyperinsulinemia, hyper-lipidemia, diabetes mellitus, and
possibly cardiac disease, as well as the more conventionally
recognized hirsutism, ovarian follicular atresia with
anovulation, infertility, elevated androgen levels, endometrial
cancer and obesity?. Thisclustering of metabolic characteristics
isalmost similar to earlier described metabolic malady referred
toas“ Syndrome X” or metabolic syndrome by Gerald Reaven.
Thus PCOS now should be viewed not just as a gynecological
or dermatological disorder, but a sex limited manifestation of
metabolic syndrome that involves multiple body systems and
probably stems from a key pathogenic element called
hyperinsulinemia.

PREVALENCE

PCOS is generaly under diagnosed given the general concept
about the condition among the practitioners. Clinicians should
remember that menstrual abnormalities, such as cycles shorter
than 21 days or longer than 35 days, are often associated with
the condition. Many young women with these abnormalities
are prescribed the oral contraceptive pill, which masks the
condition until they try to achieve pregnancy. Several studies
have suggested a prevalence of PCOS of 5%—10% in women
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of reproductive age?®. Polycystic ovaries alone were found in
20%—-25% of women in surveys in the United Kingdom and
New Zealand*. There are no systematic prevalence studiesfrom
our country however the condition seems to be very common
than west and it seems to be on rise in our population.

PATHOGENESIS

The pathogenesis of PCOS is poorly understood, but plethora
of evidenceisfavoring the insulin resistance with consequent
hyperinsulinemiaasthe primary defect®. Thethecacells, which

envelop the follicle and produce androgens for conversion in
the ovary to estrogen, are over-responsive to stimulation by
circulating concentrations of insulin and leutenising hormone
(LH) which are generally raised. Therisein LH levelsitself is
thought to be caused by the relatively high and unchanging
concentrations of estrogens that may alter the control of this
hormone by the hypothalamic—pituitary axis. Thiscombination
of raised levelsof androgens, estrogen, insulinand LH explains
the classic PCOS presentation of hirsutism, anovulation or
dysfunctional bleeding, and disorder of glucose metabolism.
Paradoxically, although the insulin regulatory molecules on
the theca cells are responsive to insulin, those in the muscle
and liver are resistant®.

DIAGNOSTIC CRITERIA

The diagnostic criteriafor PCOS are generally based on peri-
pubertal onset of menstrual problems with clinical or
biochemical hyperandrogenism. The evolution of diagnostic
criteria from NIH/NICHHD 19907 through Rotterdam 2003
conference® to current consensus by Androgen Excess Society
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2006 (AES)® has however continued to put major thrust on
hyperandrogenemia and anovulation(Table 1). The polycystic
ovaries characterized by peripheral cysts (10 or more), less
than 10 mm in size in an enlarged ovary with significant
increase in the central stroma on ultrasound examination is
particularly controversial asacriterion*. Most of the available
literature on PCOS does not include the presence of polycystic
ovaries as adiagnostic criterion. Moreover polycystic ovaries
are also found in women with no evidence of menstrual
dysfunction or hyperandrogenism?® and can also occur inearly
to mid-adolescence, in women with bulimia, recovery from
anorexia nervosa, conditions of increased adrenal androgen
production and hyperprolactinemia™. In view of the multitude
of components the index of suspicion should be high.

Table 1. Androgen Excess Society suggested criteria for the
diagnosis of PCOS $.
1. Hyperandrogenism: Hirsutism and/or Hyperandrogenemiaj
and
2. Ovarian Dysfunction: Oligo- anovalation and/or polycystic
Ovaries
and
3. Exclusion of other androgen excess or related disorders

$ Possibly excluding 21-hydroxylase-deficient non-classic
adrenal hyperplasia, androgen-secreting neoplasms,
androgenic/anabolic drug use or abuse, Cushing’s syndrome,
the syndromes of severeinsulinresistance, thyroid dysfunction,
and hyperprolactinemia.

PRESENTATIONS OF PCOS

PCOS is a life long condition which may have effects at all
ages, not just inthereproductive years (Table 2). The condition
may have its originsin fetal life as researchers have claimed
that the children with either intrauterine growth retardation or
post-term birth are more prone to hyperinsulinism, premature
pubarche and signs of PCOS early in reproductive lifet?.
Teenagers often have oligo- or amenorrhea, hirsutism, acne
and weight disorders. Women seeking to become pregnant
will have difficulties because of anovulation and menorrhagia
is more common because of lack of ovulation and unopposed
estrogen action. The absence of regular menstruation induced
by progesterone withdrawal may lead to endometrial
hyperplasiaand uncontrolled bleeding. Thereisatheoretical
risk of endometrial cancer and has been aleged to be four
times more common and may even appear even in teenagers.
However, recent studies have raised doubts about the validity
of this dogma®. It is controversial whether miscarriage is
increased in PCOS, or whether pregnancy loss is a result of
excess body weight.

Theincidence of obesity in women with PCOS varies between
countries and ethnic groups. In the United States, about 50%
of women with PCOS are overweight or obese, but this
prevalence differs little from that in the general community.
In our population with_a cut-off of 25 Kg/m2, 33.92% were
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non-obese and 66.08% in one study*. Obesity tends to be
central (abdominal) in its distribution and even lean women
with PCOS may have a fat distribution favouring central
omental and visceral fat. Insulin resistance is independently
related to PCOS, with women of normal weight with PCOS
showing a degree of hyperinsulinaemia and impaired glucose
disposal after meals and during glucose tolerance tests (oral
or intravenous). It is uncertain whether this insulin resistance
results from a specific genetic post-receptor defect, such as a
defect in serine phosphorylation® or whether it is comparable
to the problem seen in type 2 diabetes. We compared
spironolactone and metformin in the management of various
components of PCOS and observed that spironolactoneappears
to be better than metformin in the treatment of hirsutism and
hormonal derangements of PCOS and has a better patient
toleranceat lower doses. The fact that superior positive effects
of metformin on insulin sensitivity did not translate into the
proportionate clinical benefit in these PCOS subjects raises
doubts about insulin resistance as the sole pathogenetic factor
4, Certainly, hyperinsulinemia is common but is difficult to
interpret clinically, given the fact that it also results from
obesity. There is some data which may be suggesting
hyperinsulinemia as an epiphenomenon as our earlier
observation'* 5, Glucose tolerance abnormalities and type
2 diabetes are major complicationsin overweight women with
PCOS. While fasting glucose level is usually normal
postprandial glucose is abnormal as glucose disposal is
impaired. We studied 168 north Indian adolescent girls with
PCOS having a mean age of 22.6 years and concluded that
impaired fasting plasma glucose (IFG) was noted in 6/168
(3.57%), IGT in 49/168 (29.16%) and diabetes in 15/168
(8.92%) making the total prevalence of glucose intolerance as
41.60 %. An excellent epidemiological study in the UK that
followed up women with a histological diagnosis of PCOS

Table 2. Common Symptoms, signs and metabolic
abnormalities of PCOS

Not al women with PCOS share the same symptoms:

T Tnirequent mensirual pertods, no menstrual periods, and/or
irregular bleeding

2. Hirsutism involving face, chest, stomach, back, thumbs, or
toes

3. Acne vulgaris -moderate to severe

4. Male-pattern baldness or thinning hair

5. Acanthosis nigricans (patches of thickened and dark brown
or black skin) on the neck, arms, breasts, or thighs

6. Skintags inthe armpits or neck area

7. Anxiety or depression

8. Sleep apnea syndrome

9. Overweight or obesity, usually central

10. Insulin resistance, glucose intolerance and type 2 diabetes

11. Hyperlipidemia

12. High blood pressure

13. Anovulation and infertility

14. High risk of coronary artery disease

15. Prothrombotic state

16. Elevated inflammatory markers like CRPjinterleukins etc
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after wedge resection of the ovaries found clear evidence of
an increase in the rate of diabetes'® and confirmed the results
of many other studies from the US and Europe.
Hypertriglyceridaemia, increased concentrations of LDL and
decreased concentrations of HDL cholesterol are common in
women with PCOS, particularly if obese. Levels of
plasminogen activator inhibitor-1 may also be raised,
suggesting a chronic underlying sub inflammatory process.
The association of PCOS and cardiovascular dysfunction is
still under investigation and data has been conflicting. A higher
than expected prevalence of PCOS has been reported among
young women with angiographically proven narrowing of the
coronary vessels; women with PCOS were also more likely to
have sonographic evidence of premature obstruction of other
large vessels'’i8. However, a UK study of medical records
and death certificates of women with a histological diagnosis
of PCOS revealed no evidence for an increase in myocardia
infarction or other types of heart disease (Table 3).

DIAGNOSTIC CRITERIA
FRANKS CONWAY | GOLDZIEHER GANIE M
(USG) ET AL AND GREEN ASHRAF
(N=300) (USG) (HISTOLOGIC) NICHHD#
(%) (N=556) (N=1079) (%) (N=168) (%)
(%)

Hirsutism 64 61 69 98
Acne 27 24 - 10.7
Obesity 35 35 41 60.2
Infertility 42 29 74 -
Amenorrhea 28 26 51 10.7
Oligomenorrhea 52 45 29 98.8
Regular 20 25 158 0
menstrual cycle

# Adapted from Ganie M A et al (Ref 14)

LABORATORY EVALUATION

History and general examination: These arerequired to elicit
evidence of peripubertal menstrual dysfunction (age of
menarche, duration of cycles, regularity, number of cyclesin
ayear or cycleinterval and flow ) and hirsutism severity ( as
assessed qualitatively or semi quantitatively using the
Ferriman—Gallwey score)®. Acne vulgaris, acanthosis
nigricans, anthropometry especially waist circumference etc
is to be noted. Mild clitoromegaly is not uncommon, but
significant enlargement raises the possibility of virilisation.
Gynecological examination is needed only to exclude other
causes of bleeding and miscarriage.

Pelvic ultrasound examination: Transvaginal ultrasound is
the best imaging mode. Transabdominal ultrasound
examination requires more expertise to get a good view,
particularly in obese women. Ovarian morphology (total
volume, thecal hyperechogenecity and 2-10 peripheral
follicles) should be assessed in addition to measuring
endometrial thickness*. Also it gives a clue about possible
adrenal or ovarian lesion.

Hormone assays: There is no uniform opinion regarding the
endocrine and metabolic workup for the routine clinics. Since
the universally employed criteria(NIH/NICHHD) demand the
exclusion of late-onset congenital adrenal hyperplasia
(measurement of 17-hydroxyprogesterone), thyroid
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dysfunction (thyroid-stimulating hormone),
hyperprolactinemia (prolactin), Cushing’'s syndrome (basal
cortisol or overnight dexamethasone suppression) and
androgen secreting tumors (androgen levels), however these
tests can be omitted if the clinical features are not suggestive.
Measurement of testosterone (total or adjusted for sex-
hormone-binding globulin) is helpful to show
hyperandrogenemia and to rule out an androgen-secreting
tumor®®. The serum progesterone may actually demonstrate
the anovulation which is one of the major criterion. It is
essentia to exclude glucoseintolerancewith GTT using fasting
and 2 hour post 75 gram value. It is not clear if insulin
measurement isindicated, as the measurement is cumbersome
and interpretation is difficult. GTT primed insulin levels can
be used for calculating indices of insulin resistance such as
the homeostasis model assessment [HOMA], AUCi, CIGMA
or quantitative insulin sensitivity check index [QUICKI]) but
for research purposes most investigators still use clamp
technique (*2Y).

Other investigations: Assessment of lipid status (total and
HDL cholesterol and triglyceride levels), liver functions, uric
acid etc to quantitate metabolic risk. Laparoscopy of the pelvis,
computed tomography and magnetic resonance imaging for
fat content estimation, ovarian and adrenal anatomy are needed
as research tools and under specia clinical circumstances.
Endometrial biopsy and hysteroscopy may be used to
investigate unexplained vagina bleeding.

MANAGEMENT OF PCOS

Ideally the management should be aimed at addressing the
basic defect of the whole metabolic constellation. Current
management comprisestreatment of the presenting symptoms,
aswell asany other abnormalities discovered on investigation.
Lifestylemodification: Several studieshave shown that weight
loss can lead to resumption of ovulation within weeks?22,
Clark and colleagues demonstrated that even a 5% reduction
in body mass restores ovulation and fertility?*?> and devised a
program of exercise and sensible eating that has become a
model across the world for treating PCOS. Rapid changes in
body composition and fat mass can be shown during lifestyle
change. High-protein diets seem to be as effective as high-
carbohydrate diets, provided that fat and total calories are
comparable). Whilelifestyle changesaredifficult to maintain,
women seeking pregnancy are highly motivated, making this
afirst-line intervention in overweight women with PCOS?2%,
L onger-term changes in weight are more difficult to maintain.
Lifestyle changes are afirst-line intervention in women with
PCOS who are overweight, have glucose intolerance and are
hyperlipidemic.

Pharmacotherapy

This includes many agents which may be beneficial in
addressing the individual components, however the most
popular therapy nowadays is insulin sensitizers as this is
supposed to break the root cause of syndrome, the insulin
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resistance.

Metformin: Use of the insulin-sensitising drug metformin at
doses of 500-2500 mg daily is controversial, but appears
valuableinincreasing menstrual cyclicity and pregnancy rate.®
2, Recent systematic reviews suggest that the drug has efficacy
for ovulation induction, either asasole agent or in combination
with clomiphene citrate®®. It has been widely used for this
purpose, and no specific neonatal complications have been
described, despiteit being classed as*“ category B” drug. There
isinadeguate evidence at present to suggest itsusein pregnancy
to prevent gestational diabetes or recurrent miscarriage, but
there are some studies underway to address the issue (Fig 1).
Fig 1. Metanalysis of studies investigating benefit of
metformin in owvulation of induction in PCOS *

Comparison: Metformin versus placebo or no treatment (clinical oulcomes)
Dutcame: Ovulation rate

Petlo odds ratio

e N e TRERD W e
Flaming 2002 arias vay | -— 54 2.51 (1.01 10 6.25)
Jakubowicz 2001 aza oza - 134 9.89 (2.24 10 43.61)
Nestler 1996 511 73 N e 9.0 6.89 (1.12 10 42.33)
Nestier 1998 12735 126 - 196 5.96 (1.74 to 20.38)
Ng 2001 a9 a9 e 8.1 1.00 (0.15 10 6.72)
Vandermolen 2001 112 L] e a7 1.26 (0.07 to 21.72)
Yarail 2002 616 116 - 109 5.88 (1.13 to 30.61)
Total (85% CI) 721156 3754 - 100.0 3.88 (2.25 to 6.69)
Test for heterogeneity: x*=6.05, di=6. P=042 gg1 01 1 10 100

Test for overall effect: z=4. 89, P<0.00001 Favours Favours

control treatmeant

Adopted from Lord J M (Ref 28)

The new insulin-sensitising agents, the “glitazones” -
troglitazone (now discontinued), rosiglitazone and
pioglitazone- have been shown to be very effective for
ovulationinduction. Thereisgreater concern about the effects
on the fetus of these drugs compared with metformin, and
they should not be used by women trying to become pregnant
29

Clomiphene citrate: Thisis an oral oestrogen antagonist that
raises circulating concentrations of FSH and inducesfollicular
growth in most women with PCOS and anovulation. Theinitial
regimen is 25-50 mg per day for 5 days. Therapy can be
monitored by estrogen levels, follicular ultrasound examination
and luteal progesterone level (> 20 nmol/L). Failure of
response is associated with high body mass index and high
androgen levels. Doses up to 200 mg per day can be used
before failure of response is established. In the rare situation
in which side effects limit trestment, tamoxifen can be used.
Both treatments increase the risk of multiple pregnancies.
Combination of clomiphene citrate and metformin has been
used successfully in a subset for ovulation induction?.
Gonadotrophin treatment: Ovulation induction with
gonadotrophins such as FSH has proved successful for at |east
three decades, but demands skill and experience to avoid
multiple pregnancies and ovarian hyper stimulation syndrome.
Patients start on low-dose recombinant FSH administered
subcutaneously. Monitoring of ovarian response involves
ultrasound examination, often with oestradiol measurement.
Human chorionic gonadotrophin is given when one follicle
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reaches 16-20 mm in size. Any more than two follicles of an
appropriate size gives the risk of multiple pregnancies.
Multiple gonadotrophin cycles may be required to achieve
pregnancy, but thisapproach is preferable before moreinvasive
procedures, such as in-vitro fertilization.

In-vitro fertilization: Provided thereis no problem other than
anovulation, this has little place in the management of
infertility resulting from PCOS. Ovulation induction by a
skilled reproductive endocrinologist is preferable to in-vitro
fertilisation because of the risks of hyperstimulation and
multiple pregnancy with the latter procedure.

Surgical Treatment

Wedge resection of the ovaries has been abandoned because
of concerns about pelvic adhesions, another cause of
subfertility, and loss of valuable ovarian tissue. Ovarian
diathermy or laser drilling has been used in recent years with
apparently good results; arecent systematic review comparing
drilling with clomiphene citrate and gonadotrophins proved
equivalence in the studies examined. However, like wedge
resection, this surgery may produce pelvic adhesions.
Destructive surgery to the ovary should be used only after
extensive discussion with the patient and not because the
ovaries are found to be polycystic incidentally during routine
|aparoscopy.

Reversing the basic defects in PCOS by metformin is
currently considered to addressthe all components but some
additional modalities are needed for the symptomatic
treatment of the disturbing problems. Hirsutism treatment
classically has been by: the oral contraceptive pill (e.g.,
ethinyloestradiol 35 pg plus cyproterone acetate 2 mg daily
for 21 of 28 days); cosmetic measures (e.g., laser electrolysis,
bleaching, waxing or shaving); oral estrogen and cyproterone
acetate (oestradiol valerate 2 mg daily and cyproterone acetate
50 mgfor 14 daysamonth);spironolactone (75-200 mg daily);
or other drugs, such as the antiandrogen flutamide or the
antifungal agent ketoconazole. We found low dose
spironolactone (50 mg /day) as better tolerated agent with
excellent efficacy almost comparable to metformin by 6
months. These drugs either reduce androgen production or
inhibit androgen-binding to the receptor. Response times for
drugs can be from 3 -6 months. Obesity can be managed by
drugs like sibutramin, orlistat or rimonabant. Menstrual
dysfunction, including irregular periods, can be managed by
administration of progestins (e.g., medroxyprogesterone
acetate or norethisterone ) or the oral contraceptive pill.
Endometrial hyperplasia should be assessed by ultrasound
examination, endometrial biopsy or hysteroscopy, and can be
treated by hormonal therapy, such as the oral contraceptive
pill or progestins.

LONG-TERM MANAGEMENT

Some investigators have suggested prophylactic use of

metformin in young teenagers and older women to avoid the
problems of the metabolic syndrome. This approach is
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probably premature at present and may not be recommended.
Adviceabout improved exerciseand diet ismorerational, given
the abundant data on the role of lifestyle change in preventing
and treating problems of glucose metabolism, hyperlipidemia,
futurefertility etc. Adult and young women with PCOSrequire
ongoing surveillance to detect impaired glucose tolerance,
hyperlipidemia, endometrial hyperplasia and consequent
complications. Obese women, in particular, require regular
(possibly annual) glucose tolerance testing because of the
potential for rapid progression from normal toimpaired glucose
tolerance and diabetes. Thus key in reducing the mortality and
morbidity because of many disorders stemming from this
condition is to early recognition of the syndrome.
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LITERATURE REVIEW

IMPACT OF OBESITY ASAMORTALITY PREDICTOR IN HIGH-RISK PATIENTSWITH MYOCARDIAL
INFARCTION OR CHRONIC HEART FAILURE: A POOLED ANALYS SOF FIVE REGISTRIES
Jawdat Abdulla, Lars Kgber, Steen Z. Abildstrem, et.al European Heart Journal 2008: 29: 594-601.

The objective of the study was to explore the influence of obesity on prognosis in high-risk patients with myocardial infarction (MI)
or heart failure (HF). Individual data of 21 570 consecutively hospitalized patientsfrom five Danish registries were pooled together.
After afollow-upof 10.4 years, all-cause mortality using multivariate model and adjusted hazard ratios (HR) with 95% confidence
intervalswere ca culated. Compared with normal weight [body massindex (BMI) 18.5-24.9 kg/m?, obesity class 1l (BMI >35 kg/m?)
was associated with increased risk of death in patients withMI but not HF [HR = 1.23 (1.06-1.44), P = 0.006 and HR= 1.13 (0.95—
1.36), P = 0.95] (P-vauefor interaction= 0.004). Obesity class| (BMI 30-34.9 kg/m?) was not associated with increased risk of death
in M1 or HF [HR = 0.99(0.92-1.08) and 1.00 (0.90-1.11), P > 0.1]. Pre-obesity (BMI 25-29.9 kg/m?) was associated with decreased
deathrisk in M1 but not HF [HR = 0.91 (0.87-0.96), P = 0.0006 and 1.04 (0.97-1.12), P = 0.34] (P-vaue for interaction= 0.007).
Underweight (BMI < 18.5 kg/n?) patients were inincreased death risk regardiess of MI or HF [HR = 1.54 (1.35-1.75) and 1.37 (1.18—
1.59), P < 0.001]. In patients with M| but not HF, the relationship between BMI and mortality is U-shaped with highest mortality in
underweight and obese class |1, but lowest in the other BMI classes.
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APPROACH TO A CASE OF CHILDHOOD OBESITY

Anju Virmani
Consultant Endocrinologist, Apollo/ Max/ Sunderlal Jain Hospitals, Delhi, India

("Abstract: Prevalence of obesity is rapidly increasing in children and adolescents all over the world, mainly due to life style factors. This is)
particularly crucial in South East Asia, as population here tends to have a higher percentage of bodly fat, greater tendency for hyperinsulinemia
for same weight, abdominal obesity and conplications related to it. An obese child istwice as likely to become an obese adolescent, who in turn
is 6-7 times more likely to become an obese adult. Childhood obesity is defined in as more than 20% of ideal body weight, while in adolescents
adult criteria are applicable. Over 98% of obese children presenting to a pediatrician are likely to have exogenous or Smple obesity i.e. caused
by imbalance of energy intake and expenditure, which are easly managed and future obesity is prevented by promoting healthy life style. Lessthan
2% of children will have a pathological or endogenous basis for the weight gain, the most frequent being endocrinal cause. An easy way to
differentiate between pathological or endogenous obesity from exogenous obesity is the height of the child which tends to be short in case of
pathological obesity. Clinicians need to develop awareness and treat childhood obesity in time to prevent future epidemic of obesity in adults.
These patients can be managed by simple application of dietary measures, exercise, behavioral modification techniques and social support. Drug
therapy and surgery are infrequently advised in childhood. Prevention of weight gain is of utmost importance as timely input from clinician can
\\elp prevent much morbidity and unhappiness. J
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INTRODUCTION

Obesity is rapidly increasing in prevalence in childhood and
adolescence in amost al parts of the world, mainly due to
lifestyle factors. It is gaining more medical attention, because
obesity and its consequent hypertension?, dyslipidemia,
diabetes, polycystic ovarian syndrome (PCOS) and sleep apnea
frequently persist into adulthood. The obese child is twice as
likely to become an obese adolescent?, who inturnis 6-7 times
aslikely to become an obese adult. Obesity canimpair mobility,
interfere with daily living activities, reduce academic
performance and self esteem. It also increasestherisk in later
life of osteoarthritis, coronary heart disease, gall bladder
disease, gout, certain malignancies, and possible worsening
of asthma and renal disease. Therefore the pediatrician must
be aert not only to current but also future morbidity in the
obese child. Because recurrence of weight gainis so common,
the pediatrician needs to try strenuously to prevent obesity by
identifying children at risk (small for dates, obese parent/s,
urban, single or older parent families, poor lifestyle,
predisposing condition e.g. steroid therapy, etc) and advocating
a healthy lifestyle in them. Thisis especialy crucial for usin
South Asia, aswe tend to have a higher percentage of body fat
and greater tendency for hyperinsulinemiafor the sameweight,
with more adverse body fat patterning including abdominal
adiposity®. Children with low birth weight are most at risk for
diabetes if they become obese later in life!. Fat children also
tend to be teased and/ or dismissed as clumsy, lazy, stupid, or
worthless. Fortunately, even a modest weight loss of 10-20%
results in significant metabolic improvement.

CLINICAL PRESENTATION

Ideally each child should have height and weight monitored
regularly and the pediatrician should aert parentsif the weight
starts crossing percentile lines upwards. Parents may bring
the child if they (or the school) are concerned about rapid
weight gain, awkward appearance, lethargy and drop in school
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performance, breathl essness on exertion, snoring or poor sleep,
darkening of skin folds (acanthosis nigricans: AN), “small
genital size” or prominent breasts (in boys) or “early breast
development” (in girls), intertriginous infections or slipped
capital femoral epiphyses.

DEFINING OBESITY

Usually just alook at the child is enough to diagnose obesity!
However, careful auxology isneeded to decide how to proceed
further. The child's height, weight, abdominal and hip
circumferences are measured, and the weight-for-height, wai st-
hip ratio (WHR), and BMI [weight in kg/ (height in m) 2]
calculated®. If facilities are available, body fat and skinfold
thickness can be measured®. Mid-parental height (MPH) is
calculated and plotted on the growth curve. The child is
overweight if she is up to 20% more than ideal body weight
(IBW), and obeseif > 20% above IBW. The Center for Disease
Control (CDC) 2000 charts can be downloaded, and have age
wise values and percentiles for BMI. In older adolescents,
adult definitions apply: overweight if BMI > 25 kg/m2, obesity
if BMI > 27 kg/m2, morbid obesity if BMI > 40, and super-
obesity if BMI > 60. Care must be taken not to over-rely on
simpleweight measurementsor BMI, asthey do not distinguish
muscle mass from fat mass. In case of doubt, actual
measurement of fat mass using the impedance method may
be needed. CT, MRI, ultrasound and DXA do quantitate fat
tissue accurately, but are too cumbersome and expensive for
routine clinical practice. WHR, an independent predictor of
insulin resistance, is useful for follow-up.

CAUSES

Body weight is controlled by the balance of energy intake and
expenditure, which respond to several inter-linked signalsfrom
the gastrointestinal, endocrine, and nervous systems. The
rapidly increasing incidence of obesity pointsto environmental
causation. Several factors contribute. For example, TV
watching correlates with weight gain, by promoting both
inactivity and increased calorie intake (directly, and indirectly
through adverti sements of food products). Predominant breast
feeding for thefirst 6 months of lifeand high level s of physical
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activity reduce obesity’. Even a small sustained excess in
energy intake leads to significant weight gain, e.g. a single
order of French fries (450 calories) daily would result in a
weight gain of 1.5 kg per month! The fetus exposed to
overnutrition in utero (e.g. the infant of the diabetic mother)
and born large for date is predisposed to obesity later, while
babies born small for date have the highest risk of obesity and
metabolic syndromeif they become obese*. Over 98% of obese
children presenting to a pediatrician are likely to have
exogenousor “simple” obesity, i.e. that caused by animbalance
of energy intake and expendine. The exact mechanisms are
unclear, but both genetic influences (shown by several studies
on adopted children and twins) and environmental factors
(differences in food choices, levels of physical activity,
attitudes to food, activity, body image, etc) are equally
important. Therefore obesity runsin families, who share both
genes and environment, and parental obesity is a strong risk
factor. Health care personnel, by encouraging a healthy
lifestyle, especially in those at high risk, can reduce the
incidence and extent of obesity and its comorbidities.

Less than 2% children will have a pathologic basis for the
weight gain, the most frequent being hypothyroidism and
Cushing syndrome. Rare single gene disordersresult in obesity
and dysmorphia: Prader-Willi (15911-912), Lawrence Moon
Beidl (16921, 15022-g23), Carpenter (unknown), Cohen
(8922-g23), Beckwith Weidmann (11p15.5), Alstrom (2p14-
p13), nesidioblastosis (11p15.1), pseudohypoparathyroidism
type 1A (20913.2), leptin deficiency (7p31.1) and leptin
receptor abnormalities (1p31-p32). Other disorders include
growth hormone deficiency (GHD), hypothalamic disorders
(some syndromes mentioned, tumors like craniopharyngioma,
infections; trauma), and actual hypogonadism (e.g. Turner or
Klinefelter syndrome).

ENDOCRINE CHANGES IN OBESITY

While endocrine causes of obesity are rare, it has several
endocrine consequences. Theseinclude higher levelsof growth
hormone, with faster height gain; somewhat raised basal
cortisol (which is easily suppressible); lower serum levels of
T3 and T4 with normal levels of TSH; early onset of puberty
or pubarche, especially in girls, and PCOS; and
hyperinsulinemiawith increasing incidence of type 2 diabetes
(T2DM), more so in those with positive family history. The
incidence of T2DM peaks around puberty, which is known to
be an insulin resistant state. T2DM is particularly worrying
because the chronic complications are the same as in adults,
but appear earlier with pediatric onset®, thisincreasing societal
disease burden many-fold.

CLINICAL EVALUATION

The most important clinical feature which distinguishes
pathological or endogenous from exogenous obesity is the
height. Children with pathological statesare short, whilethose
with endogenous obesity tend to be taller than expected for
age and genetic background. See what percentile the child’'s
height fallson, vis-a-vis age and MPH: if the child istall, the
problemislikely to be exogenous. If the child isinappropriately
short, pathological causes should be looked for.

History should include details of diet (including total fat intake
in cooking, fat content in milk, frequency of snacks and of
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eating out), activity patterns and duration of TV viewing,
mental development and school performance. As mentioned
above, examination includes accurate auxology (including
parents heightsand weights), BP, fat distribution, skin changes
(striae, acanthosis nigricans, hirsutism), dysmorphic features,
pubertal staging, fundus exam and mental assessment. In boys,
measure stretched penile length (SPL), since the penis is
usually buried in abdominal fat. Psychologic assessment,
including assessing self esteem, and attitude towards food,
exercise, and relationships, of the child and significant family
members, is important.

The hypothyroid child is always significantly short (with
delayed bone age). Cushing syndromeis characterized by short
height, moderate obesity (truncal in adults and older children,
generalized in infants), severe hypertension, red striae, and
occasional glucoseintolerance. In contrast, exogenous obesity
is characterized by tall stature, mild hypertension, acanthosis,
and white striae (occasionally, with rapid weight gain, striae
may be reddish initially). Micropenis may be seen in
panhypopituitrism and some syndromes. Far commoner isthe
buried penis of exogenous obesity: parents are concerned about
“small” genitalia, but theactual SPL isnormal. In hypothalamic
syndromes, obesity isvariable, ranging from very marked and
difficult to control, to mild; other clinical features would help
with the diagnosis. In craniopharyngioma, obesity is multi-
factorial, and tends to worsen after surgery.

INVESTIGATIONS

Investigations are guided by the clinical presentation, but the
initial assessment could include bone age, serum T4, TSH,
lipids, blood glucose and insulin (fasting and post-glucose).
Children with exogenous obesity may have frank type 2
diabetes, impaired glucose tolerance, or just hyperinsulinemia
with normal blood glucose levels. Thelevels of serum cortisol
and urinary metabolites of cortisol may be somewhat raised,
but are easily suppressible; urinary free cortisol levels are
normal. Several authorities recommend the overnight
dexamethsone suppression test straightaway rather than abasal
serum cortisol: 1 mg dexais given orally at 11pm, cortisol is
tested the next morning at 8 am. In hypopituitrism, low T4
would accompany normal/ low TSH; GH would not cross 10
ng/ ml on a stimulation test; gonadotrophins would be
inappropriately low for age (e.g. low levelsat age 8 arenormal,
but at age 16 are not). Androgen levels, karyotyping, or imaging
studies (e.g. of the pituitary) will depend on theclinical picture.

MANAGEMENT

Management of obesity depends on age, severity, underlying
cause and level of motivation. In infants less than 2 years of
age, urgent thyroid evaluation is needed, because of the
devastating mental retardation which occursiif replacement is
delayed. Severe calorie restriction at this age is avoided even
in syndromal obesity, because of the risk of treatment-
associated brain growth and reduced height gain. In pathologic
obesity, e.g. due to Cushing/ hypothyroidism/ GHD,
appropriate management/ replacement is needed.

Before planning control of exogenous obesity, the level of
motivation of the family should be assessed. Thereis no quick
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remedy, the only way to keep off excess weight being lifelong
control of diet with exercise. If the family is not concerned,
therapy islikely to be unsuccessful, and may impair thechild's
self-esteem and the success of future attempts at weight loss.
In this situation, the gravity should be explained, and advice
deferred to a later visit. On the other hand, clinicians should
not ignore obesity altogether, because even modest weight 10ss,
which is attainable, is enough to significantly improve the
metabolic profile. Therefore the aim of therapy should be
achieving and maintaining a 5-20% weight loss. Trying for
ideal body weight is usually unrealistic, and therefore
frustrating. Even small, long term changes may have greater
health benefits rather than a drastic weight loss followed by
regaining the weight. Rapid weight loss is necessary only if
thereisalife-threatening situation like extreme obesity, severe
sleep apnea, or other severe cardiopulmonary manifestations,
as in the Pickwickian syndrome.

Management consists of dietary measures and exercise,
supported by behavioral modification techniques. Close
supervision and family involvement are very important for
success. Drug therapy and surgery are infrequently advised in
childhood. However, once established, obesity management
isvery frustrating, asweight gain recursrapidly. The challenge
for pediatricians is to prevent obesity and reduce the health
impact in those who are already obese.

DIET THERAPY

Diet changes are critical, but drastic changes and a punitive
attitude must be avoided. A balanced, healthy diet for theentire
family is recommended (fat intake ~20-25% of total calories,
protein 15%, remaining as carbohydrates, mostly complex
carbohydrates, adequate fiber and micro-nutrients, and plenty
of liquids). In most children, weight loss begins with just
reduction of calorie-dense foods: chips, other fried foods, rich
desserts, full fat milk and its products, and sweetened drinks.
In their place the child is encouraged to take foods with low
glycemicindex (fruits, salads, whole wheat products, unsalted
popcorn, roast gram or corn, whole daals etc.), low fat milk
products and water®. The child should not remain hungry. Even
in severe obesity, calorie restriction should be moderate. Very
low calorie diets (400-800 calories per day) give rapid weight
loss, with improvements in BP, blood glucose, insulin, leptin,
and lipids, but losses are regained; long term losses are similar
to those with low calorie diets. Moreover, they can be
dangerous if not closely supervised, prolonged beyond 2-6
weeks, or not supplemented with adequate minerals and
vitamins, and can also result in eating disorders, sagging
breasts, and cholelithiasis. Unbalanced diets (very low fat/ very
low carbohydrate, etc.) can cause cardiac arrhythmias, severe
electrolytedisturbances, or other morbidities. Stringent dieting,
afavorite technique of adolescents, must therefore be strongly
discouraged, as it can slow height gain and pubertal
development, cause weight loss plateau (due to slower
metabolic rate), osteopenia, weakness, dizziness, poor
academic performance, irritability, depression, and other
behaviora problems.

EXERCISE

All forms of physical activity increase energy expenditure
(during and after the exercise), muscle mass, and insulin

169

sensitivity’®. Regular exercise also helps regulate increased
appetite. Though the quantum of loss with exercise is modest,
it is essentia for prevention of obesity, healthy weight loss,
and maintenance of the loss. However, it cannot compensate
for high calorie intakes, so it must accompany a careful diet.
Exercise should be both aerobic and anaerobic. Compliance
isbetter if activity isenjoyable and fun: walking with friends,
swimming, dancing, sports. Initially low impact, moderate-
intensity exercise (e.g. walking 30 min 4-5 days/ week) is
started to avoid injuries. For those easily tired, even this can
be broken up into multiple short bouts. As fitness improves,
time and intensity are built up to 50-60 min 5-7 days/ week
for long-term loss and maintenance. Gymnasiums and
supervised programs may be useful for adolescents as they
encounter other obese persons and see that weight loss is
possible. Formal exercise should be supplemented with
increased activity (e.g. stairs instead of lifts, walking for
errands, etc.).

Clinicians must push strongly for facilities for increased
activity in schools and the community.

BEHAVIOR MODIFICATION AND
SOCIAL SUPPORT

These are very important in all attempts to lose weight and
sustain the loss, as long term changes in eating and activity
patterns are necessary. Attempts are most successful if the
entire family is convinced of the need for weight loss, and
keen to participate whole-heartedly. To assess behavior patterns
which need to change and track progress in changing them
requires monitoring, usually by self report. Thus, the child
and/ or parent maintain afood, activity and TV viewing diary
daily for thefirst 6 months, oneweek per month later. A simple
log can be downloaded from the website of the American Heart
Association

http://www.deliciousdecisions.org/ff/eee_habits eat.html.
This helps track progress and identify problem areas. The
second component is to avoid environmental cues which can
trigger hunger, so parentsare advised to keep undesirable foods
out of the home, and reduce the frequency of eating out. The
third component is reinforcement for better behaviors. Thus
small low or zero calorie rewards (eg a hug/ praise/ sticker/
fancy pen/ red points...) and other motivational techniques
ensure better compliance for a longer time. TV viewing and
excessive tuitions should be discouraged in favor of healthier
options like play. Occasional high calorie treats are a must to
prevent frustration, which can lead to stealing food/ money
and other dysfunctional behavior patterns. Group therapy,
conducted by co-therapists (psychol ogist/ nutritionist/ exercise
physiologist) with weekly treatment meetings over a6 month
period, and less intensive follow up contact, have been found
to be successful. Recently, televised or internet based therapy
has also been tried.

MEDICATION

Pharmacotherapy is not recommended for use in children,
though several anorectic agents (amphetamines, other appetite
suppressants, antidepressants) are available. Insulin sensitizers
(primarily metformin, also glitazones) have been shown to
safely and effectively achieve weight loss, decrease body fat,
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cause depression.

SURGERY

treatment, gastroplasty may be considered®.
MAINTAINING WEIGHT LOSS

games) has been shown to contribute significantly.

PREVENTION

unhappiness.
STRATEGIES FOR PREVENTION OF OBESITY
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plasma leptin, insulin and lipids, in obese diabetic and non- thinness. y _ _ _
diabetic adolescents, especialy those with PCOS. The only 2. Physidansshouldencouragefaniliesto adopt sensibleeating habits:
two drugs approved for obesity in adults in Europe and the a. Avoid force feeding _
US are sibutramine and orlistat. Sibutramine, a selective b. Do not keep calorie dense foods and swestened drinks at home
serotonin and noradrenaline re-uptake inhibitor which ¢. Do not use food as reward or punishment
suppresses appetite, can reduce weight by 5-15% *. Orlistat, d. Express affection and approval through ways other than food
aninhibitor of gastrointestinal lipases, decreasesfat absorption e Keep fat intake moderate _
by 30%, and causes significant weight loss, with improved f. Encourage intake of unprocessed foods: fruits, salads, sprouts,
lipid and glycemic profile. It may lead to flatulence, frequent ec. . . -
stools, and deficiency of fat soluble vitamins like A and D2, 3. Physcians and families should encourage physical activity, and
Rimonabant is contraindicated below age 18 years, and can minimize TV/ computer ime. . -
4. Clinicians should identify high risk families and situations and
emphasize prevention for the beginning.
5. Cliniciansand familiesshould emphasize that children need support
Surgery is contraindicated in patients less than 18 years of 6 nét C_rl_tldzmargnfd th_la_t Obn?g IS n(;t onlya((jjuuealto greed and sloth.
age. Very rarely, e.g. in extreme obesity with severe sleep apnea o atlhrgrdg:iq ar ast?gl IS vﬂrg] gegrrmot : pgabll ale et changes
or other complications, not responding to non-surgical fic changes sustal
7. Schools should influence attitudes by
a. Serving/ slling healthy food choices
b. Not allowing sweetened drinks and fried foods on campus
A questionnaire based study of persons who lost and 3 mwﬂs&ﬁ%mm <chool hours
maintained significant loss found that the common features ! e . : S—
were consumption of adiet low in calories (1380/day) fat and tﬁe:gm'fy high risk children and support weight loss at by
low in fat (24% calories from fat); and daily consumption of 8 Thecommunity encour ical activity, eg. lobby for sportsto
breakfast. Less than 1% had low carbohydrate diets.** ' beallovvedinltgpm aoa?gsﬁmle(a Im;]yor gwmin%
Continued self-monitoring of food intake and regular exercise ’
of up to an hour daily were very strong predictors of weight REFERENCES
maintenance. Decreased screen time (TV, computer, video 1 FiddA, Cook N, Gillman M. Weight satusin childhood as a predictor of becoming over-
weight or hypertensive in early adulthood. Obes Res 2005; 13: 163-69.
2. Nader PR, O'Brien M, Houts R, Bradley R, Belsky J, Crosnoe R, Friedman S, Me Z,
Susman EJ. Identifying risk for obesity in early childhood. Pediatrics 2006 Sep; 118(3):
€594-601.
Given the difficulty in achieving and maintaining weight loss, T e e e o S o o s ety I
all attempts should be made to prevent obesity (Table). 4. Bhargava K, Sachdev HS, Fall CH, et.al. Relation of serial changes in childhood body-
Pediatricians must educate parents and significant othersfrom Sgﬂfg;gami”wfed glucosetolerancein young adulthood. N Engl J Med 2004 Feb; 350:
the beginning to adopt healthy attitudes. Several schools serve/ 5. RallyJJ, Dorosy AR, Emmett PM. Idertification of the obese child: adequacy of the body
sell food which promotes obesity, and pay little attention to o s izdg ;?;I d(iaris?l Jﬁ‘ﬁgm@?ﬂ@é? gnstﬂJ] ?ﬁﬁ:\l&%&-md bocty
physical activity. Clinicians must also work with school " ross indlc (W) anel rioeps Sdriold thickoess Am ) Clin NUr; 199153 830-46,
authorities to alter these malpractices, at the same time 7. ke G, SmairtﬁEébgpieno R, gﬁrélat_s Maosra . h@nﬁsen %&degor? arwﬁd“”g’
identifying and paying attention to high risk children (obesity/ B e o 1063 1904, rech petiat ilean M ooon 1o e
diabetes/ hypertension/ dyslipidemiain parent(s)/ sibling (s), 8. mgal-He%ligdg Zeitler LPar;A;jt;Srog gggo?s% goglplicaﬁonsoftypﬂ diabetes mellitusin
B : . : inaren escents. ) 3 .
maternal age over 35 yearsat birth, single child, single parent, 9. EpseinL, GordyC, Raynor H, Beddome M, Kilanowski C, Paluch R. Increasing frit and
rapid weight gain). All children should have growth charted &Sagéiznéoeiiegg%eesngfatamwarintakeinfem"esemri*for childhood obesity.
through childhood, and rapid weight gain picked up early. 10, Jakicic JM. Exercise i the treatment of obesity. Endocrinol Metab Clin North Am. 2003
Children with rapid weight gain and their parents should be 32_&;)_:967-80- . o Abereditrick o Sbutremine in e
helped make lifestyle changes. This is one area where a e o S SOOI K SSSSSTEN® Cf Sirarminein the merege
clinician’stimely inputs can help prevent much morbidity and 12. OMearaS RiemsmaR, Shirran L, Mather L, ter Riet G Asystemeticreview of thedlinical
effectiveness of orlistat used for the management of obesity.Obes Rev. 2004 Feb;5(1):51-68.
13, J Pediatr Surg. Bariatric surgery in adolescence. Abu-Abeid S Gavert N, Klausner JM,
Sold A2003 Sep;38(9):1379-82.
14. KlemM, Wing R, McGuire M, Seagle H, Hill J. A descriptive study of individuals success-

1. Physcians should recommend a healthy lifestyle rather than

ful at long term maintenance of substantial weight loss. Am J Clin Nutr; 1998 66:239-46.

i ETHICAL GUIDELINES FOR BIOMEDICAL: RESEARCH k'

The need for uniform ethical guidelines for research on human
subjects is universally recognised. It has acquired a new sense of
urgency as the critical issues in the area of biogenetic research involv-
ing human subjects have become acute. Apart from the mandatory
clinical trails on new drugs, a number of diagnostic procedures, thera-
peutic interventions and prevention measures including the use of
vaccines, are being introduced which involve human subjects. Further
the advent of new medical devices and radio-active materials and
therapeutic benefits of recombinant DNA products have added a new
dimension to the ethical issues that need to be considered before
evaluating these for their efficacy, utility and safety.

Any research using the human beings as subjects shall bear in

N

mind the following principles of : i) essentiallity, (ii) voluntariness,
informed consent, (iii) non exploitation, (iv) privacy and confiden-
tially, (v) precaution and risk minimisation, (vi) professional compe-
tence, (vii) accountability & transparency, (viii) maximisation of pub-
lic interest and distributive justice (ix) institutional arrangements
(x) public domain (xi) totality of responsibility and (xii) compliance.

Recent advances in the field of Assisted Reproductive tech-
nologies, organ transplantation, Human genome analysis,and gene
therapy promise unguestionable benefits to mankind. At the same
time, they raise many questions of law and ethics, stimulating public
interest and concern.

(Source : ICMR Fublication 2000))
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OBESITY IN ELDERLY —ISIT HARMFUL?

R.S. Ahlawat
Department of Medicine, Maulana Azad Medical College, New Delhi, India

(Abstract: Obesity has become a worldwide health problem even in ederly population. In India its prevalence is reported as 20.9% to b
39.8% in this group of population. Changes in body composition occur during the ageing process. There is wasting of fat free mass,
which is replaced by the fatty tissue. High prevalence of cardiovascular risk factors in this age group like hypertenson and diabetes
mellitus also play an important role in obesity. The physiological modifications of physical and motor skillsthat accompany the advanc-
ing age leadsto regtriction of physical activities. Limited physical activity, chronic inflammation and endocrine changes that occur with
ageing contribute to obesity. Regular aerobic exercises along with caloric redtriction remeins the most successful method of weight
reduction. Drug therapy should be individualized and must take into account of the other drugsthat patient may be taking, to avoid any
adverse drug interaction. Surgical treatment like bariatric surgery is hardly ever tried in this group because of the associated surgical

\risks Adlinical psychologist or a psychiatrist may also be involved to care for the emotional aspects of these patients.

J

EPIDEMIOLOGY

Obesity has now become a world-wide health problem at all
ages of the human lifespan. Obesity once considered a health
problem of the West has a so encroached upon the developing
countries of the world.* India is also observing a gradual
phenomenon of graying of her population. Elderly subjects
comprise 6.7% of the Indian population. Elderly individuals
particularly in high and middle income groups are vulnerable
to over nutrition and obesity .A community based study
conducted amongst elderly subjects in urban slums of Delhi
reported alower prevalence of overweight and obesity.? In an
another study conducted in Chandigarh overweight was present
in 60% of the elderly subjects whose daily caloric intake was
more than 2000 Kcals.® In this study obesity and overweight
were noticed to be maximum (39.8%) in 65 to 74 age group
and comes down to nearly half (20.9%) asageincrease beyond
85years®. The prevalenceof overweight and obesity wasfound
to be higher (42.1%) in females as compared to the males
(20.9%)

In children and adults, obesity is easily defined as an excess
of body weight and adipose tissue, but there is no consensus
on the definitions for obesity among the elderly for any race
or ethnic group nor are there genetic determinants of these
definitions. The World Health Organization has laid down
values of BMI for the classification of overweight and obesity,
aswell as“at risk” values for waist circumference and waist-
to-hip ratio., whether these values are appropriate targets for
the elderly population are yet to be validated. Methods of
assessing obesity among the elderly need to be reviewed so as
to improve our understanding of the changes occurring at this
stage of life and their relationships with concurrent metabolic
changes and subsequent health problems.

Changesin body composition occur during the aging process.
Obesity is accompanied by anincreasein fat-free mass, but in
the elderly, the wasting of fat-free mass can produce obesity
characterized by a stable or low body weight but a high
percentage of body fat.

The prevaence of this sarcopenic-obesity increases with age
in each sex. Cross-sectional as well as longitudinal studies
indicate that subjects classified as sarcopenic-obese show

Correspondence: Prof. R.S. Ahlawat
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significantly higher prevalence of physical impairment and
disability, aswell ashigher preval ence of metabolic syndrome.

PATHO-PHYSIOLOGY

Fat redistribution, absolute or relative sarcopenia, limited
physical activity and fitness, chronic inflammation and
endocrine changes that occur with aging are the factors that
contributes to obesity.”® These factors may be important in
determining the onset, duration and consequences of obesity.
The physiological modifications of physical and motor skills
that inevitably accompany advancing age are even more
emphasized by sedentary life style, which are cause and or
effect of increased fat in the elderly individuas. The lack of
sufficient exercise leads to loss of muscle tone and loss of
mineral contents of the bone and as a result predisposes these
individuals to fractures and immobilization. The mobility of
the lower limbs is extremely reduced due to degenerative
changes in knee and other joints of lower limbs.

Obese elderly patients often have impaired respiratory
functions that involve the whole respiratory parameters.
Incidence of sleep apnoea syndromeincreasesin elderly obese
individuals that leads to hypoxia during sleep and leads to
hallucinatory and cognitive disorders.

There is high prevalence of cardiovascular risk factors like
high blood pressure and diabetes in these individuals.
Prevalence of Type-2 Diabetesrises sharply among the elderly
popul ation which may the end result of theinterplay of genetic
and environmental factors®. The most important environmental
factor isthe physical inactivity and obesity®. Current hypothesis
suggest that type -2 diabetes is an inflammatory disease and
the inflammation is the primary cause of obesity —linked
insulin resistance and hyperglycemia. Obesity in insulin
resistance individuals is associated with low grade chronic
systemic inflammation as revealed by increased level of
CRPRIL-6 and TNF.In addition to this, these people have low
HDL and high fasting plasma sugars, which may be related
to a high level of viscera fat accumulation during the aging
process. Thismetabolic syndrome isassociated with increased
risk of cardiovascular disease independently of the traditional
cardiovascular risk factors.

A large number of studies points that obesity in middle age
increases the risk of future dementia independently of co-
morbid conditions. There is aso a close association obesity
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and depression. Obese women negative emotional state seems
to predict poor treatment outcome. Overweight and obese
subjects have greater decrease in sexual desire as compared
to normal weight subjects.

MANGEMENT

Thereisoveral deterioration in quality of lifein elderly obese
subjects, hence this subject needs to be seriously addressed
by the health care providers. Weight maintenance along with
leading ahealthy life styleintermsof diet and physical activity
are the key component of preventive aspect. Measures to
reduce weight should take into account the other obesity related
co-morbid conditions. Sudden change in lifestyle may not be
achievable so easily because of financial, social and other
health constraints.

Medical nutritional therapy must take into account dietary
habits, economic factors and patient preferences. Each elderly
individual has unique need ,so diet should be prepared
accordingly. A special care should be taken to provide enough
fluids, fiber , calcium, iron , folic acid and vitamins A,D,B12
and C without adding extra calories. Initially aim should be
for modest weight reduction and once a person is compliant
more stricter goals can be given.

Exercise along with caloric restriction is by far the most
successful method of weight reduction. Aerobic exercise and
progressive resistance and endurance program not only will
help in decreasing body weight but will also improve the
functional ability of aperson. The purpose of physical activity
programmes should be aimed at improving the quality of life
and functional capabilities.

Drug therapy for obesity may be useful in elderly, but while
prescribing these drugs one must take into account the other
drugs the patient may be taking to avoid any kind of adverse
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druginteractions. Though literatureisquite scarceinthisfield
but bariatric surgery may prove useful in cases of morbid
obesity which is not being controlled by other conventional
methods. Along with weight reduction attention may also be
given toward psychophysical health of the elderly people. It
is necessary to give emotional support to the intense request
for care, to the feeling of inadequacy, to the constant
catastrophic thoughts that lead to anxiety and depression.
Hence help of apsychologist or apsychiatrist may be required
to deal with this problem.

As we are observing a world wide phenomenon of obesity
even among our elderly population and obesity in elderly
affects adversely their quality of life, hence this issue must
be addressed adequately by the health care providers
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MEDICAL MANAGEMENT OF OBESITY

Surender Kumar
Department of Endocrinology, Sr Ganga Ram Hospital, Rajinder Nagar, New Delhi-110060, India

-
Abstract: Medical management includes lifestyle modifications and pharmacotherapy. Methods of lifestyle modification alone, as a
treatment for obesity are widdly regarded as ineffective. Anti- obesity pharmacotherapy is an important adjunct to these measures. The
ideal anti-obesity drug should cause significant reduction in body weight; it should have a favorable t-risk ratio; and it should be
affordable. The accepted indications for drug therapy include a BMI of > or equal to 30kg/m?™ >27kg/n? with co morbidities Asa
general guiddine10%weight lossisrecommended. Threemgjor drug optionsarecurrently approved. Theseinclude: Orlistat, Sbutramine
and Rimonabant. Orhstat|sagastr|campancrea1|cllpasemh|b|tor and reduces dietary fat absorption by 30 %. Themajor Sdeéeffects
are dueto fat malabsorption. Shutramineisa centrally acting mono- amine- reuptakeinhibitor that mainly acts by increasing satiety. It
also simulates thermo genesis. Side effects include insomnia, nausea, dry mouth and constipation. It has potential cardiovascular Sde
effects as well. Rimonabarnt isa CB-1 blocker and increases satiety. The most common side effects are nauses, dizzness, diarrhea and
insormnia. There is no definitive data showing benefit of one anti-obesity drug over another and all three drugs are limited tg
efficacy and low rates of iance. Therefore the choice of agent isbased on patient preference, associated cardiovascular riskfactors,
adverse effects and affordability. Thereis a lack of head to head trials to guide their dInICé\| use. Irrespective of which drug isinitially
sdected, treatment should be discontinued if 5-10% weight loss does not occur in thefirst 3-6 months. Combination therapy has not been
well ressarched. The optimum duration of therapy is unclear. Thelongest duration of therapy in dlinical trlaIS|s4years or Orligtat and
2 years for Sbutramine and Rimonabant. It has been seen that drug discontinuation invariably leads to weight gain. In conclusion,
treatment targeted at the individual is important but equally essential is to elicit changes in the society addressing all the factors

173

consderedto be obesogenic. The search for novel anti-obesity drugsis on.

INTRODUCTION

The International Obesity Task Force estimates that more than
300 million individuals worldwide are obese and an additional
800 million are overweight. For the first time, the number of
overweight individuals in the world is equivaent to the number
underweight. Unless these trends are reversed, the hedlth-related
consequences will be serious. The current methods for lifestyle
modification alone, asatreatment for obesity arewidely regarded
as ineffective.
Anti-obesity pharmaco-therapy is a important adjunctive
treatment to lifestyle modification. Theideal —anti-obesity drug
hasthreeimportant characteritics. Firgt, it should cause sustained
clinicaly significant reductionsin bodyweight and reduce obesity-
related morbidity and mortality. Second, the benefit-risk ratio of
the drug must be favourable. The track record for safety of anti-
obesity drugs has been particularly poor, whereas their potential
for abuse by non-obese individuals striving to lose weight is
high. Third, affordability.
The indications for drug therapy are:
i) Patients with a body-mass index (BMI) of 30 kg/mn2 or
grester or
i) ABMI of 27-0-29-9kg/m2 with aother comorbid conditions
(eg. Diabetes, hypertension, obstructive deep apnoea) are
currently deemed dligible for antiobesity drug treatment.
Weight loss  between 5-10% of initial bodyweight is associated
with improvement in cardiovascular risk profile and reduced
incidence of type 2 diabetes. Therefore, as a general guideline
for weight reduction, i.e. 10% weight-lossis recommended.
Threemajor drug optionsfor thelong-term trestment of obesity
arecurrently approved. Thesedrugsare: or listat and sibutramine
and rimonabandt.

Correspondence: Dr( Col ) Surender Kumar,
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ORLISTAT

Orlistat, wasapprovedin 1998. It isagastric and pancregtic lipase
inhibitor that reduces dietary fat absorption by around 30%. The
compound is a partly hydrated derivative of an endogenous
lipstatin produced by Streptomyces toxytricini. Typically, 120
mg three times daily is prescribed with meals; 60 mg orlistat is
also currently available. Because of low systemic absorption
and firgt-pass metabolism, the bioavailability of orlistat is less
than 1%. Most of the drug is excreted unchanged in faeces .
Efficacy: Ina4-year double-blind placebo-controlled randomised
study of 3305 obese patients, orlistat reduced weight by 2-7 kg
on average and decreased the incidence of type 2 diabetes from
9:0% to 6-2% . Only 43% of patients completed this study and
the beneficia  effectswere almogt adl in patients with impaired
glucose tolerance at baseline. In ameta-analysis of 11 placebo-
controlled trials of 1 year in 6021 overweight or obese patients,
orlistat reduced weight by 2:9% . Thenumber of patientsreaching
5% and 10% placebo- subtracted weight-lossthresholdswas 21%
(19-24%) and 12% (8-16%) greater with orlistat than with
placebo. Orlistat also reduced blood pressure by 1.8 mm Hg
gystolic  (0-9-2:6 mm Hg) and 1.6 mm Hg diastolic (0-7-2-4
mm Hg), LDL cholesterol by 0-27 mmoal/L (0-22-0-31 mmol/L),
andfasting glucosein patientswith diabetesby 0-8 mmol/L (0-3-
1-3mmol/L). Noclinically signifi cant effectson triglyceridesor
HDL cholesterol wereseen.  Drop out rateswerehigh, averaging
33%. Other than diabetes incidence, there are no long-term
outcome data showing that orlistat reduces major obesity-related
morbidity and mortality.

Adverse effects : The major adverse effects with orlistat are
gastrointestinal. Fatty and oily stool, faeca urgency, and oily
spotting occurred in 15-30% of orlistat-treated patients (2—7%
with placebo).Faeca incontinencewasobserved in 7% of orlistat-
treated patients compared with 1% of those on placebo. To
prevent possible deficiencies of fat-soluble vitamins, co-
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prescription of adaily multivitaminisrecommended. Orlistat can
reduce the absorption of amiodarone and ciclosporin and can
potentiate the effect of warfarin. Systemic adverse effects are
minimal because of the lack of systemic absorption.

SIBUTRAMINE

Shbutramine isacentrdly acting mono-amine-reuptakeinhibitor that
mainly acts to increase satiety. Sibutramine also stimulates
thermogenes's; however, this secondary action playsaminor partin
weight reduction. Thedrug was gpproved in USA in 1997 andinthe
European Union in 1999. Sibutramine undergoes extensive firg-
pass metabolism, mainly by hepatic cytochromep450 3A4 enzymes,
toactiveprimary (M 1) and secondary (M2) aminemetabalites, which
aremore potent than the parent compound. Most of thedrug and its
active metabalites are rendly excreted.

Efficacy : In three randomised double-blind, placebo-controlled
weight-loss trids of 1 year, in 929 overweight or obese patients,
shbutramine reduced weight by 4-6% (95% Cl 3-8-5-4%). Drop out
rates in these three trids averaged 48%. The number of paients
reaching 5% and 10% placebo-subtracted weight-loss thresholds
was 34% (28-40%) and 15% (4-27%) greater with Sbutramine than
with placebo. In long-term studies, sbutramine has had little effect
on concentrations of LDL cholesterol and on glycaemic control, and
has had conflicting effects (no  change to mild improvement) on
concentrations of  triglyceride and HDL cholesteral.

Efficacy of sbutramineisgreetly enhanced when used withintensive
lifestyle modification and regular  frequent follow-up visits Ina 1
year randomised trid, 224 obese adults received sibutramine done,
shutramine plus brief individudised lifesyle modification , group
lifestyle modification done (30 sessons), or shutramine plus 30
sessions of group lifestyle modifi cation. Those in the lifestyle
modification plussibutraminegrouplost themost weight, an average
12:1 kgcomparedwith 50kgwith sbutraminedone(meendifference
7-1kg, edimated 95% Cl 3-9-102 kg). Aswith orlidat, long-term
dataon the effect of gbutramine on mgor obesity-related morbidity
and mortdlity are lacking. However, the ongoing Sibutramine
Cardiovascular Outcomes (SCOUT) trid isassessng the efficacy of
sibutramine in reducing myocardial infarction, stroke, and
cardiovascular mortdlity in 9000 obeseand overweight patients. This
study should finish in 2008.

Adverse effects :  Common Sde-effects include insomnia, neuses,
dry mouth, and condtipation. By contrast with fenfluramine and
dexfenfluramine, sbutramine does not increase release of serotonin
and hasnot been associated with vavular heart dissase or pulmonary
hypertension. Concomitant treatment with monamine-oxidase
inhibitors or serotoninergic drugsis aso not recommended  because
of thepotentid risk of serotoninsyndrome. Furthermore, Sbutramine
has been associated with small increasesin blood pressure and pulse
rate, leading to concernsabout potentia cardiovascular toxic effects.
Anindependent review condluded that sbutramine had a favourable
risk-benefit ratio. However, the drug is not recommended in patients
with uncontrolled hypertension, pre-existing cardiovascular diseese,
or tachycardia

RIMONABANT

The ability of recregtiond marijuanato reigdbly simulate gppetite
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generated interest in the use of endogenous cannabinoid agonists
and antagonists for weight-related disorders.  The endocannabinoid
system includes two mgior  receptors, the CB1 and CB2 receptors,
andtwomgor ligands, anandamide and 2-arachidonoyl-glycerol (2-
AG). Endocannabinoids are polyunsaturated phospholipid-derived
elcosanoids produced on demand from arachidonic acid thet dicit
many biologica responses, including counteracting stressful stimuli
such asfood deprivation, aversve memories, and pain. Inthe brain,
endocannabinoidsact in aretrograde manner and arerapidly cleared.
The CBL1 receptor isa G-protein coupled receptor thet is extensvely
expressed inthe CNS, induding in aress vitd to the control of food
intake. Endocannabinoids interact with several anorexic and
orexigenic pathways within the CNS, including the central
melanocortin and mesolimbic  path ways, increesing motivation to
eat and stimulaing food intake.

Rimonabant, the first CB1-receptor blocker, was initidly intended
asan antiobesity and smoking-cessation dud -purposedrug; however,
the latter development programme has been discontinued..
Rimonabant isapotent CB1-sdectiveligand, with 1000-fold grester
affinity for the CBL1 receptor than the CB2 receptor The drug is
hepatically metabolised and excreted in bile. Because of a larger
peripherad volumeof digtribution, obeseindividuashaveadrug half-
lifethat istwice aslong (16 days) as non-obese people . Rimonabant
producesadose-dependent reductioninfood intakein variousrodent
models, effects that seem to be both centraly and peripheraly
mediated. Potentia periphera mechanisms include enhanced
thermogenesisviaincressed oxygen consumptionin skeletal muscle,
diminished hepatic and adipocyte lipogenes's, augmentation of
adiponectin concentrations, promotion of vagally mediated
cholecystokin-induced sttiety, inhibition of preadipocyteproliferation,
and increasad adipocyte maturation without lipid accumulation
Efficacy : Four double-blind trids, comprising the Rimonabant In
Obesity (RIO) Program, compared rimonabant 5 mg or 20 mg daily
with placeboinmorethan 6600individuas. RIO-Europe, RIO-Lipids,
RIO-NorthAmerica, and RIO-Diabeteshave published 1 year results.
RIO-North America dso included a second year of follow-up in
which rimonabant-trested patients were re-randomised to continue
activedrugtrestment or switchto placebo. TheRIO Programenrolled
paientswith BMIsof 30 kg/m2 or greater or BMIsof higher than 27
kg/m2 with dydipidaemia (predominantly high triglyceride or low
HDL cholesterol concentrations), type-2 diabetes, or hypertension.
Middle-aged women were most commonly indluded and enrolment
wasredtricted to highly slected and adherent patientswithout mgjor
comorbidity. Dropout rates & 1 year averaged 40-50%, similar to
studies of orlistat and sibutramine. Compared with placebo,
rimonabant Sgnificantly reduced weight by 4-6 kg (95% ClI 4-3—
50), reduced waist circumference, and improved triglyceride and
HDL cholegteral profiles The proportion of patients achieving 5%
and 10% placebo-subtracted weight loss was 29-39% and 17-25%
higher with rimonabant trestment than with placebo (p<0-001 in dll
cases). In RIO-North America, rimonabant-treated patients
rerandomised to placebo in year 2 regained weight, wheress those
who continued to receive the 20 mg dose maintained ther weight
loss. Compared with placebo, rimonabant aso significantly reduced
the placebo-subtracted  incidence of metabolic syndromein dl four
trids and the placebo-subtracted HbA 1c by 0-7% (p<0-001) in RIO-
Diabetes. Concentrations of LDL cholesteral did not improve and
blood pressurewas ether unchanged or dightly reduced. No dataon
cardiovascular morbidity or mortdity have been reported, but severd
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rimonabant studies examining clinical endpoints and surrogate
measurementsof etherosclerotic burden (eg, intravascular ultrasound)
are underway. The largest is the Comprehensive Rimonabant
Evaluation Study of Cardiovascular Endpoints and Outcomes
(CRESCENDO) trid, whichisinvestigating the effect of rimonabant
on myocardia infarction, sroke, and cardiovascular desthin 17 000
obese participants.

Adverse effects :  The most frequent adverse events are nauses,
dizziness, diarrhoes, and insomnia, each occurring 1-9% more
frequently than with placebo. Side-effects leading to drug
discontinuation occurred in 13-16% of patients teking the 20 mg
dos=. In RIO-Europe, RIO-North America, and RIO-Lipids, drug
discontinuation due to psychiatric disorders (mainly depression)
occurred in 6-7% of  rimonabant-trested individuals, an absolute
increese of 2-5% over placebo.

HOW TO CHOOSE AN ANTI OBESITY
DRUG ?

There are no definitive data showing benefit of one antiobesity drug
over another and dl three drugs are limited by modest efficacy and
low rates of persstence with treetment. Therefore, if drug trestment
istobe sarted, theinitid choiceislargely based onpatients  preference,
asociated cardiovascular risk factors and adverse effects. Individud
drug-plan and costs are dso important. Without definitive head-to-
head trials, we suggest the following approach to initial
pharmecotherapy on the basis of our review of the evidence and
clinica experience.

Orligtat reduces LDL concentretions and diabetes incidence, is
associated with  dight reductions of blood pressure, and is not
asociated with mgor systemic toxic effects. Thusthisdrug might be
especidly useful in patientsat highrisk for devel oping type2 diabetes,
with high LDL cholesterol concentrations, or with pre-existing
cardiovacular disease. Orligtat should  be avoided in patients with
chronic diarrhoea.

Shutramine, because of its satiety-enhancing effects, might be
beneficia in cases where alack of satiety or frequent snacking isa
major barrier to weight reduction. Until further efficacy and sefety
data are avallable, Sbutramine should be avoided in patients with
poorly controlled hypertenson, pre-existing cardiovascular diseese,
or tachycardia

Rimonabant may be consdered in patients with dydipidaemia
asociated with the metabolic syndrome (low HDL cholesteral and
hightriglyceride concentrations) and in patientswho areconcurrently
attempting to gop smoking. The drug should be used with cautionin
paients with pre-existing psychiatric iliness, particularly depression
or anxiety, and in those with liver impairment.

Irrespective of which drug isinitidly selected, treetment should be
discontinuedif dinicaly significant weight loss(ie, at least 5-10% of
initial bodyweight or improvement in major obesity-related
comorhidity) doesnot occur withinthefirst 3-6 months Combination
trestment has not been well researched and the existing evidence
does not suggest significantly grester weight 1oss than with single-
drug trestment. Furthermore, the optimum duration of trestment is
unclear. The longest duration of trestment in dlinicd tridsis4 years
for orligat and 2 years for sbutramine and rimonabant. Because
drug discontinuation invariably leads to weight regain, if dinicaly
sgnificant weight lossis achieved, longer courses of trestment are
reasonable to consider.
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CONCLUSION

Orligtat and shutramine produce average placebo- subtracted weight
losses of lessthan 5%. Orlistat improves cardiovascular risk factors
and reduces digbetes incidence in high-risk individuds. The risk-
benefit of sibutramine, which can increase blood pressure, isbeing
assessd inalarge study of cardiovascular outcomes. Rimonabant is
the firgt of the endocannabinoid receptor antagonists. The weight
lossinduced by rimonabant appears Smilar to thet of sbutramine,
andimprovements inHDL cholesterol and triglycerideconcentrations
have been reported. An increase in the incidence of psychiatric
disorders was observed in rimonabant-treated patients. The lack of
cardiovascular morbidity and mortdity endpoints in obesity drug
tridsrepresentsamgjor gapin knowledge. Other endpoints, such as
ogteoarthritis, gastro-oesophaged reflux disease, deep apnoeg, and
qudity of life, have dso been neglected

Many other novel potentid antiobesity drugs and targets have been
identified, indudingthoseacting onthecentral melanocortinpathway,
agroup of neurons centred in the arcuate nucleus and hypothaamus
thet control appetite and energy expenditure. Examplesindudediliary
neurotrophic factor and other melanocortin-4 receptor agonists,
ghrelin, neuropeptideY antagonists, melanin- concentrating hormone
antagonists, and peptide Y'Y 3-36. . Although newer drugs are years
away from dinicd use, the hope for research investments mede to
date is trandation into safe and effective antiobesity drugs in the
future. Theneurobiology of obesity is extremey complex, withmany
overlgpping and redundant pathways. Thiscomplexity decreesesthe
probability that targeting any single pathway will result in drametic
weight loss and suggests that multiple drugs with different
mechanisms will be needed to produce sgnificant and persstent
weight loss.

Other than bariatric surgery, whichisneither afeasible nor adesrable
population-based trestment for obesity, no intervention has remitted
in consgtent effective long-term weight loss. Trestments targeted at
theindividud are important, but equally essentid isthe need to dicit
changes insociety thet addressall agpectsof theenvironment thought
to be obesogenic. To be successful, such initiatives should involve
the concerted efforts of dl, from policymakersto the food and drug
indudtries, and from educators to patients and physicians. Even if
lifestyle and population-based strategies are creatively and
successfully implemented, the large burden of prevalent obesity
dictatesthat many will remain at risk for obesity-related comorbidity
and prematuredeath. The searchfor novel drug trestmentsfor obesity
is, necessary. However, in our effortsto fill the thergpeutic void that
characterises contemporary obesity management, the benefits of
obesity pharmacothergpy must outweigh the risks and costs.
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RIMONABANT: A NOVEL BUT CONTROVERSIAL AGENT
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(Abstract: The treatment strategies for obesity and overweight include increased physical activity, low caloric diet and low fat diet,
increased intake of dietary fibers, pharmacological and surgical treatment. Pharmacological comes very late in the
management of obesity. Mogt of the times this modeis used as an adjunct to diet and exercise. Currently three drugs are being used in
the management of obesity: Sbutramine, Orlistat and Rimonabant. Intake of cannabis has been seen to be associated with an increase
in appetite. Rmonabant is the first of the new dass of agents that act by sdlectively blocking cannabinoid -1 receptors with resultant
central and peripheral metabalic effects. It has a higher affinity for central receptors as compared to peripheral receptors. The drug
hasalong duration of action and good oral bicavailahility. It reducesfood intake and increases energy expenditure. T he most frequent
Sde effects are nausea, dizzness and upper respiratory infections. The drug has a favorable effect on lipid profile by increasing HDL-
C and decreasing LDL-C. In addition to weight loss, Rimonabant has seen to improve HbAlc levels and therefore may be helpful in
diabetes. It also prevents weight gain in persons who are quitting smoking and some but not all studies show an increased rate of
smoking cessation. Future research and results of ongoing trials are required to establish its long-term therapeutic implications and

~

\ Safety profile.

J

INTRODUCTION

Thetrestment strategiesavailablefor obesity and overweight indlude
increased physcd activity, low cdoric and low fét diet, incressed
intake of dietary fibers, and other life style modification,
pharmecologica aswell as surgicd trestment.

Thereisno doulbt that weight control and we ght reduction canreduce
the risk of developing diabetes in subjectswith impaired glucose
tolerance, as shown both by lifestyleinterventions 22 and by use of
drugs such as orliga “°acarbose?, and rosiglitazone’ . However, the
feadhility and benefits by weight reduction in established type 2
diabetesislesswell documented and dso sometimes hardto achieve
if mogt antidiabetic drugs act by increesng weight, with metformin
being the only exception.

Thepharmacol ogicd intervention comesvery latein themanagement
of obesity. Itisusedinthose patientswherelifestyle modification and
dietary modification have failedto achievedesired reductioninweight.
Mog of the time this mode of thergpy is adjunctive to dietary and
regular exerciseregimens. Currently three drugsarebeing usedinthe
management of obesity; these are Sibutramine, Orlistat and
Rimonabant

THE ENDOCANANNABINOID SYSTEM

Traditiondly in India, thereis usage of cannabisin variousformslike
‘BHANG', GANJA' on occasions like ‘Holi’ festival. It has been
observed that after having cannabis there is marked increase in the
gppetiteand thirst a ong with euphoriaand dtered behavior. Moreover
in ancient India there are references to saints (SADHU) to using
marijuanain various forms.

Cannabis stivaisashrub that abundantly growsin India, being used
assourceof marijuana Theuseof cannabisor hashishasapsychoactive
substance reached Europe and the Americas through the Arab world
in the 19th century. During the same period, cannabis extracts had
gained widespread use for medicina purposesuntil 1937, when
concern about the dangers of abuse led to thebanning of marijuana
for further medicind use in the United Sates. It has dso been noted
that cannabis abuse was associated with weight gain.
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The active component of marijuana is tetrahydrocannabinol. The
endocannabinoid sysemhaveseverd localy produced agonistswhich
act through thesereceptors, theseareanandamide, monoacyl glycerol,
2-arachidonylglycerol and other faity acid ethanolamides. All these
compounds are produced post-synapticaly and act on pre-synaptic
regions by redizing the neurctranamitters.

Rimonabant isthefirst in anew dassof agentsthet act by selectively
blocking the cannabinoid-1 receptors with resultant central and
metabolic peripherd effects, thereby decreasing foodintake. Evidence
currently existsfor twotypesof cannabinoid receptors CB1and CB2.
CBL1 receptors are present both in the CNS as well as in certain
peripherd tissues. The areasin which CB1 receptors are most dense
are thought to ded with cognition, motor function and movement.
Rimonabant is reported to possess a 1000-fold higher &ffinity for the
CB1 receptor than CB2receptor. It showshigh effinity for thecentraly
located cannabinoid receptor, while displaying low afinity for the
peripheraly located receptor. Additiond ly, it haslittle or no affinity
for non-cannabinoid receptors.

CHEMICAL STRUCTURE

Rimonabant (SR141716) is a neurokinin-3 antagonist and sdective
cannabinoid (CB1) receptor antagonist. The chemica name is N-
piperino-5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-
methylpyrazole-3-carboxamide®.

Pharmacokinetics: Rimonabant has demondrated a long duration
of action (8 hours) and good ord bioavailahility®

Functiond in vitro and in vivo sudies have shown that Rimonabant
isableto antagonizethe pharmacol ogi c effectsinduced by cannabinoid
receptor agonists®®. It powerfully reduces food intake and increases
energy expenditure. It modulatesthe rewarding properties of food by
inhibiting the action of endogenous cannabinoids at specific
mesolimbic aress. It dtersthe variety of Sgnas of peripherd origin
(leptin, ghrelin and adiponectin) which modulate the neurochemica
activation of hypathadamic neurons and the sate of reldive energy
balance. Rimonabant also inhibits the enzymes involved in
lipogenesis™. Many rodent modd studieshavedemonstrated amemory
enhancing effect due to Rimonabant use™.

ADVERSE EFFECTS
The results of early human trids with rimonabant trestment showed
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an excellent tolerance among patients, except for some mild
gastrointesting adverseeffectsat thehighest doseadministered. Some
adverseeffectson mentd function havebeen noticed in some patients,
and that iswhy this drug should not be prescribed to patients with a
medica history of depressionor pronounced menta symptoms. Safety
data from the preliminary results of the RIO-Lipids, RIO-Europe,
RIO-North America and STRATUS-US trials revealed that
Rimonabent iswell tolerated among patients'**4%>, Themost frequently
reported adverse effects are nauses, dizziness and upper respiratory
infections. Diarrhea was seen most commonly in the RIO-Europe
trid (2.3%, 5.8% and 7% for placebo, Rimonabant 5 mg/day and 20

mg/day, repectively).
ADVANTAGES

Rimonabant is reported to increase HDL -C and decrease atherogenic
LDL-Clevels Theunique property of thisdrug may, inturn, improve
cardiovascular risk factors and metabolic syndrome.

In addition to weight loss, rimonabant is reported to produce
improvement in HbA1C levels and may be hepful in digbetes.

It dso prevents weight gain in persons who are quitting smoking.
Evidence: Clinica sudiesin obese subjects have documentedweight
loss, improved glucosemetaboliam, andlipid control, aswell asreduced
blood pressure in patients with type 2 diabetes® 1 8, Other effects
seen in some but not dl studies indlude increesed rates of smoking
cessdtion. Itisimportant thet Rimonabant is currently being eval uated
for effectson cardiovascular morbidity and mortdity end pointsversus
placebo in a randomized controlled study, the Comprehensive
Rimonabant Evauation Study of Cardiovascular End Points and
Outcomes (CRESCENDO) study, with expected results in 2011)%.
This trial is recruiting patients with inclusion criteria: waist
circumference >102 cm (40 inches) in maes, >88cm (35 inches) in
femaes, with one coronary heart disease equivaentor two mgor risk
factorsfor CVD.

CONCLUSION

Rimonabant, the sdlective blocker of CB1 receptors, may normaize
the ectivity of the endocannabinoid system, resulting in weight loss,
reduced waist circumference, improvement in lipid and glucose
metabolism in obese people and may prevent weight gain associated
with smoking cessation aong with medica nutritiond therapy and
increased physicd activity. The positive effects may, in turn, improve
cardiovascular and metabolic risk factors. Future research and the
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results of ongoing clinicd trids of this exciting drug are required to
establish its long-term therapeutic implications and ssfety profile.
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NosLE Prize IN MEDICINE

Three European scinecitists who discovered virus that causes cervical cancer and AIDS share this year’s Noble prize in Medicine. A german
virologist, Harald zur Huasen, will receive half the award for discovery of HPV, the human papilloma virus, according to the announcement
made on Monday by the Karolinska Institute in Stockholm. The discovery led to the development of a vaccine against cervical cancer, the second
most common cancer in women. The institute said the other half of the award will be shared equally by two French virologists, Francoi
BarreSinoussi and L uc Montagnier, for their discovery of virus of AIDS. Sinceits discovery in 1981, AIDS has rivaled the worst epidemicsin
the history.

An estimated 25 million more areliving with HIV. Dr. Zur Husan of the University of Heidelberg was cited for discovering the first HPV, Type
16, in 1983 from biopsies of woman who had cervical cancer. A year later, Dr. Zur Husan cloned HPV 16 and another type, 18. the two HPV types
are consistently found in about 70% of cervical cancer biopsies throughout the world, the institute said. Of the more than 100 human papilloma
viruses now known, about 40 infect the genital tract, and 15 of them put women at the high risk for cervical cancer. Papilloma viruses account for
more than 5% of all cancers worldwide. Discovery of HIV led to Blood tests to detect the infection and the infection and to anti-retroviral drugg
that are effective in prolonging the lives of the patients. The discovery has also led to an understanding of the natural history of HIV infection,
which ultimately lead to AIDS unless treated. “ Never before has the science and medicine been so quick to discover, identify the origin and|

Lprovi de treatment for a viral infections,” the Karolinska Institute said.
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BARIATRIC SURGERY: CURE FOR MORBID OBESITY
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(Abstract: Once considered simply a condition of caloric intake exceeding energy expenditure, obesity has come to be known as a)
complex disease influenced by the interaction of genetic, endocrine, metabolic, and environmental factors. Management of obesity
includes life style changes with calorie redtriction and vigorous exercise. All patients with morbid obesity do not respond to life style
modifications and medical therapy. There is group of patients especially with morbid obesity who in addition to medical
need surgical intervention and bariatric surgery isthe answer. Bariatric surgery is the most effective therapy available for the morbidly
obese population. It markedly lowers body weight, reverses or ameliorates the myriad of obesity co morbidities, and improved quality of
life. Four operative procedures are currently in general use worldwide. These surgical procedures can be divided in to Redtrictive

gastroplasty), Mal absorptive (Biliopancreatic diversion and duodenal switch)

and combined retrictive and malabsorptive (Roux en Y Gadric bypass). Thereisan ever-increasing effort to match a particular patient

\[0 a particular operation. Inthisreview wewill discuss various surgical procedures available for morbid obesity and their successrates,

INTRODUCTION

Obesity has become aheal th problem worldwide encompassing
1.7 billion people. According to World Watch Institute, the
number of overweight people is approximately equal to the
number of under weight people in the world. Prevalence of
obesity is particularly high in many ethnic minority women,
such as African, Mexican and Pacific Islander American
women.

Obese patients are at increased risk of illness from coronary
artery disease, hypertension, type |l diabetes, respiratory
insufficiency, venous stasis or thromboembolic disease,
debilitating arthritis of weight bearing joints, depression, as
well as from uterine, ovarian, colon, breast, and prostate
carcinoma. Obesity, in particular morbid obesity, isalso asocia
and economic problem. Practical social implications of morbid
obesity are manifold, e.g., inability to ambulate, limited
selectionin clothing, stressincontinence, difficulty in personal
hygiene and depression.

Theimpact of obesity on longevity has been well documented.
Intheworld, over 2.5 million deaths annually can be attributed
to obesity. Thereisdirect relationship between increasing BMI
and relative risk of dying prematurely as evidenced in the
Nurses Health Study with a> 100% increasein relativerisk as
BMI increased form < 19 Kg/m?to > 32 kg /m?2. Inthe morbidly
obese populations, average life expectancy is reduced by 9
yearsin women and 12 years in men. The financial burden of
obesity is more the $117 billion annually in the United States.
Bariatric surgery is the most effective therapy available for
the morbidly obese population. It markedly lowers body
weight, reverses or ameliorates the myriad of obesity co
morbidities, and improved quality of life.
DEFINITIONSAND RISK FACTORS

In 1998, the NIH established federal guidelines for

identification, evaluation and treatment of overweight obese
adults. Whereas being overweight is having abody massindex
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(BMI) greater than 25 kg/m? Obesity is having a BMI greater
than 35 kg/m?. Severe obesity ishaving aBMI greater than 30
kg/m2, and morbid obesity is having a BMI greater than 40
kg/m?, or a BMI greater than 35 kg/m? with concomitant
obesity related morbidity. (Figure)
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Fig.1: Obesity evaluation

BMI is only one measurement technique of obesity and has
limitation. Other techniques such as waist-to-hip ratio of 1.0
or higher in males and 0.8 or higher in femal es defines upper
body obesity and in an independent predictor of disease risk.
Obese patients have an increased risk of coronary artery
disease. Complications related to obstructive sleep apnea are
12 to 30 fold higher in the morbidly obese than in the general
population. Morbidly obese patients may experience 12-fold
reduction in life expectancy in comparison with age-matched
controlled subjects.

ETIOLOGY OF OBESITY

Once considered ssmply acondition of caloric intake exceeding
energy expenditure, obesity has come to be known as a
complex disease influenced by the interaction of genetic,
endocrine, metabolic, and environmental factors. Mutations
in human obesity gene and leptin receptor gene have been
identified in obese family members.
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CONSEQUENCES OF MORBID OBESITY

Hypertension is the most common co-morbidity of obesity.
The risk of coronary artery disease is higher in obese
population. Obesity itself increases metabolic and mechanical
load on the heart, predisposing the heart to left ventricular
hypertrophy and congestivefailure. Venous stasis disease cause
significant chronic morbidity in obese patients. Obese patients
have an increased incidence of IDDM. Obesity with NIDDM
is susceptible to coronary artery disease, rena insufficiency,
and cerebral vascular disease.

Adipose tissue acts as endocrine organ, converting 17- beta-
hydroxysteroid to androstenedione and estradiol. The
hormones lead to feminization in men and masculinization,
polycystic ovarian disease, amenorrhoea and infertility in
women. The incidence of obstructive sleep apnea is 12-30
folds higher in morbidly obese patients. Obese patients are
also at higher risk for hypoventilation syndrome and restrictive
lung disease.

A relative hyperandrogenism and elevated estrogen blood
levels are hypothesized to be the reason for an increased risk
towards the development of hormonally sensitive tumor (e.g.,
breast, ovary, endometrial, and prostate cancer) in obese
patient.

NONOPERATIVE TREATMENT OF
MORBID OBESITY

Nonoperative treatment includes caloric restriction, exercise,
behaviour modification, and drug therapy. Weight lost on
low caloric diets of approximately 800 calories per day is
typically regained within 18 months to 4 years after initiation
if weight loss program. Exercise programs without some type
of caloric restrictions are generally ineffective beyond theloss
of 6 to 10 pounds. Long-term success with behavior
modification programisalso lacking. Pharmacologic programs
use appetite-suppressing medications, inhibition of lipase, and
metabolic enhancers, though popular but are equally
ineffective as a treatment for morbid obesity.

OPERATIVE TREATMENT FOR MORBID
OBESITY

Bariatirc surgery is the most effective therapy available for
the morbidily obese population. It markedly lowers body
weight, reverses or ameliorates the myriad of obesity co
morbidities, and improves quality of life.

Patient selection

The 1991 NIH Consensus Conference weight criteria for
bariatric surgery of aBMI > 40 kg/m2 or aBMI of 35.0 kg/m2
to 39.9 kg/m2 in the presence of severe comorbidities are still
reasonable today. High-risk comorbid conditions that can
justify reducing the BMI to 35 kg/mz2 include type 2 diabetes,
life-threatening cardiopulmonary problems (e.g. severe sleep
apnea, Pickwickian syndrome, obesity-related
cardiomyopathy), obesity-induced physical problems
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interfering with a normal lifestyle (eg, joint disease treatable
but for the obesity), and body size problems precluding or
severely interfering with employment, family

function, and ambulation. Certain data demonstrate that
bariatric surgery can ameliorate obesity co-morbidities (e.g.
type 2 diabetes) in patients with aBMI > 35 kg/m2.

Four operative procedures are currently in general use
worldwide. These surgical procedures can be divided in to
Restrictive (Laparoscopic adjustable gastric banding: vertical
banded gastroplasty) Malabsor ptive (Biliopancreatic diversion
and duodenal switch) and combined restrictive and
malabsorptive (Roux en Y Gastric bypass). Thereis an ever-
increasing effort to match a particular patient to a particular
operation.

LAPAROSCOPIC ADJUSTABLE GASTRIC
BANDING

Gastric banding is the least invasive of the purely restrictive
bariatric surgery procedures. It consists of a small pouch and
a small stoma created by a band high on the stomach.
L aparoscopic adjustable gastric banding was first introduced
in the early 1990s. Today, there are six adjustable bands
availableworldwide and one approved by the FDA (June 2001)
for use in the United States. Laparoscopic adjustable gastric
banding is the most common procedure performed outside of
the United States, primarily in continental Europe, Australia,
and South America. It isthe second most commonly performed
procedure worldwide.

Current techniques: (Fig.2) The upper gastric pouch is made
very small (the “virtual pouch”), approximately 15 mL in
volume, and placed primarily anteriorly. The dissection on
thelesser curvature of the stomach includes the neurovascul ar
bundle of the lesser omentum—the pars flaccada approach.
Suture fixation of the anterior wall of the stomach, with at
least four gastrogastric sutures, completely imbedsthe anterior
band. The system is assembled and the port for inflation and
deflation of the band is secured onto the rectus fascia of the
anterior abdominal wall. Adjustment of the band through the
access port is an essential part of laparoscopic adjustable
gastric banding therapy.

Gastric Pouch —

Port

Figure 2: Gastric Banding
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Weight loss. Weight loss after |aparoscopic adjustable gastric
banding is about 50% of the EBW and about 25% of the BMI
at 2 years.

Operative mortality and morbidity: Operative (30-day)
mortality for laparoscopic adjustable gastric banding when
performed by skilled surgeons is about 0.1%. Operative
morbidity is about 5%.

Longterm complications: There are unique longterm
complications of laparoscopic adjustable gastric banding,
whichinclude gastric prolapse, stomal obstruction, esophageal
and gastric pouch dilation, gastric erosion and necrosis, and
access port problems. Experience has markedly reduced the
incidence of these complications.

Reversal and revision: Laparoscopic adjustable gastric
banding can be completely reversed with removal of the band,
tubing, and port. For failed weight loss, revision procedures
include removal of the device and performance of arestrictive-
mal absorptive procedure (eg, gastric bypass) or a primarily
mal absorptive procedure (eg, biliopancreatic diversion and
duodena switch).

GASTRIC BYPASS

It is a combined restrictive and malabsorptive procedure and
is currently the most popular procedure performed in the
United States and worldwide. The restrictive element of
operation consists of the creation of a small gastric pouch
with a small outlet. The intestine tract bypassed consists of
the distal stomach, entire duodenum and 40 cm proximal
jgiunum. The Roux limbs vary from 75 cm — 150 cm.
Current Techniques: (Fig.3) RYGB can be performed by
either open or laparoscopic techniques. The upper pouch (15-
25 ml) is constructed horizontally with distal stomach
separated from this pouch by four rows of staples of totally
divided from the upper gastric pouch. Gastrojejnostomy can
be performed with the end-to-end circular stapler, linear stapler
or hand sewn.

Esophagus

_ Gastric Pouch
Gastrojg unostomy

Rouxlimb of Jgjunum

Pylorus,

Jguno - Jgunostomy

Figure 3: Gastric Bypass
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Weight loss: Weight loss after a standard 75 cm Roux gastric
bypass usually exceeds 100 Ib, or about 65% to 70% of the
excess body weight (EBW) and about 35% of the BMI.
Operative mortality and morbidity: Operative (30-day)
mortality for gastric bypass when performed by skilled
surgeons is about 0.5%. Operative morbidity (eg, pulmonary
emboli, anastomotic leak, bleeding, wound infection) is about
5%.

Longterm complications: Gastric bypass can be associated
with the dumping syndrome, stomal stenosis, marginal ulcers,
staple line disruption, and internal hernias. Life-long oral or
IM vitamin B12 supplementation, and iron, vitamin B, folate,
and cal cium supplementation isrecommended to avoid specific
nutrient deficiency conditions, such as anemia.

BPD
(Biliopenoregtic

Divison)

Gadtric Pouch

Biliopancrestic
Limb

— Gastrojgunostomy

Figure 4: Biliopancreatic

diversion
Caecum Vave

BILIOPANCREATIC DIVERSION AND
DUODENAL SWITCH

Biliopancreatic diversion and duodena switch are primarily
mal absorptive procedures. The biliopancreatic diversion
originated in Genoa, Italy and is widely used in Europe and
sparingly in the United States. Both procedures involve a
partial gastrectomy leaving a gastric pouch of 100 to 150 mL,
which is considerably larger than that of gastric bypass or the
restrictive procedures and, thereby, allows larger meals in
comparison with those of the other bariatric operations. Both
procedures avoid leaving a nonfunctioning intestinal segment
by dividing the intestine into a long enteric limb joining a
long biliopancreatic limb to form a common channel 50 to
150 cm from the ileocecal valve. This modification avoids
the toxic problems seen with the old jejunoileal bypass
procedure

WEIGHT LOSS
Weight loss after biliopancreatic diversion and duodenal

switch is about 70% of the EBW and about 35% of the BMI.
Weight loss with these procedures is at the upper end of the
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efficacy range. Weight loss may be sustained without a rise
from the weight nadir.

OPERATIVE MORTALITY AND
MORBIDITY

Operative mortality for biliopancreatic diversion and duodenal
switch when performed by skilled surgeons is about 1%.
Operative morbidity is about 5%.

LONGTERM COMPLICATIONS

On occasion, these procedures are associated with diarrhea.
Some patients report malodorous stoolsand flatus. Long-range
complications can consist of vitamin, mineral, and nutrient
deficiencies, in particular, protein deficiency. These
contingencies need to be anticipated and properly managed
by dietary supplementswith about 75 to 80 g of dietary protein
and B vitamins, calcium, and iron. Biliopancreatic diversion
may be associated with postoperative dumping; the duodenal
switch is not.

PREOPERATIVE CARE

The bariatric surgery patient needs to be well-informed,
motivated, willing to participate in longterm care, change
dietary patterns, and embrace arevised lifestyle. The bariatric
patient is best evaluated and subsequently cared for by ateam
approach involving the surgeon, a nurse practitioner or nurse,
adedicated dietician, office personnel (scheduling and triage),
and other specialists when needed. Availability of a support
group is recommended, as is distribution of literature
describing procedures, postoperative diets, exercise, and so
forth. Availability of afull spectrum of expert consultants (eg,
cardiologists, pulmonologists, psychiatristsand psychol ogists)
is mandatory.

PERIOPERATIVE CARE

Expert anesthesiology support, knowledgeable in the specific
problems of the bariatric patient, is necessary. The
anesthesiology support includes an understanding of patient
positioning, blood volume and cardiac output changes, airway
maintenance, and drug pharmacokinetics in the morbidly
obese. It is advisable to have preoperative, intraoperative, and
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postoperative written protocols. The bariatric surgeon must be
able to manage, and have coverage to manage, the
postoperative patient and any problemsand complicationsthat
may occur. A facility that practices bariatric surgery must be
equipped with appropriate operating room equipment,
including operating tables that can handle large patients;
bariatric instruments, including large retractors, special
staplers, long laparoscopic instruments; special equipment to
transfer the patient; extra-large beds, commodes, chairs, and
wheelchairs; and diagnostic facilities and equipment that can
accommodate the morbidly obese patient.

POSTOPERATIVE CARE

Care of the postoperative bariatric surgery patient is
recommended for the lifetime of the patient with at least three
followup visits with the bariatric surgery team within the first
year. Laparoscopic adjustable gastric banding will require more
frequent visits for band adjustment. Postoperative dietary
(including vitamin, mineral, and possibly liquid protein
supplementation), exercise, and lifestyle changes should be
reinforced by counseling, support groups, and working with
the family physician. Favorable outcomes of bariatric surgery
can lead to socioeconomic advancement, which may require
patient guidance. Postoperative care may include planning for
reconstructive operations after weight stabilization for certain
patients.

CONCLUSION

Bariatric surgery, involving either open or laparoscopic
techniques, isthe most effective weight loss therapy available
for patients with morbid obesity. Bariatric surgery results in
marked and long-lasting weight loss and elimination or
improvement of most obesity-related medical complications.
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