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PRESI DENT WRI TES

Dear Fell ows and Menbers,

This part of the calender year hd ds the door for
nany a young individua s career. The frantic scranl e
for application, facing enterance tests, interviews,
anaiting wth baited breath for adnissi on cards and so
forth occupi es the veking hours for a si zad e section of
our youth. Wiile enterance tests are getting
conput eri sed and obj ective wth nuances of know ede
adindligence being prabed, gatitude is ot dftentested Thisis aggp that
nost be covered For aprdfession like aurs, gatitude tothe chosenfiddis very
essential to sustain the young nind through the | ong gestation period of
beconing conpetant in a very denanding call of service and knowedge. e
nust pronate the cause of assessing gptitude alsointhe enterance test tothe
Medi cal @l | eges.

The planners, Mdical educationists and the Mdica Quncil have ardein
addressing this specific prod em

D. K Jagadeesan,
Aresident, | NBA

Aﬁaee%s - Aﬁaee%s |
WWW. | | msaonl | ne. com

Al fellows and nenbers of | MSA can have access to the site and get
informati on about its objectives, benefits to the fellows/ neniers, chapters
and their activities including seminars, refresher courses, rural QE s etc.
and al so | MBAGON - a regul ar annual event of international standard;
appl i cation formfor enrol | nent as fell ow nenber can al so be downl oaded.
Fel | ous - nenbers can have access to
full text inthe quarterly journal - JIMA fromJul y-Sept. 2003 onwvards by
putting their E-nail address under ‘user nane’ and using the password
‘UWserJi nsa’ .

nenbers and even non fellous -

. J
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FROM EDI TOR' S DESK

Mul ti -di sci plinaryapproach-auni quef eat ur eof JI MBA, hasbeenadopt edsot hat our
r eader scannot onl yeducat et hensel vesbut al socont ri but et obet t er under st andi ngof
t hemechani snof di sease. | nt oday’ swor | d, onehast obeveryconsci ousof t henew
devel oprent sespeci al | yi nt er nsof nol ecul arbi ol ogy, cel Iwal I recept ors, cel I si gnal | i ng
processes, expr essi onof genet her apyet c. Qur endeavour shoul dbet oget t hel at est
i nformati ont hroughnewer nodal i ti esof communi cati onl i kel ooki ngatt hewebspaces
ont hei nt er net et c. J| MsAhasbeenonwebsi t e ww. j i nsaonl i ne. coni f or al nost t wo
year s; our youngandent husi ast i cf el | onsandnenber sshoul dbescout i ngt hewebsi t e
soast ol ookat t hel at est advancesandpassont hei nf or mat i ont oot her col | eagues
andr eader sof JI MsAbycont ri but i ngori gi nal arti cl es, up- dat eset c.

Dear Col | eagues

I nt hi si ssueof JI MBA, di agnost i cappr oacht ot hyr oi dnodul ehasbeenbri | |i ant | ydi scussed
byPr of . S. K Agarwal ; | anmeal | ygr at ef ul t ohi nfiorhi sval uabl econt ri buti on. D stinction
bet weenbeni gnandmal i gnant nodul ehasbeennmadepossi bl ebyasi npl el easti nvasi ve
t est - FNACashi ghl i ght edbyMi kasSi nha&col | eaguesi nt hei rori gi nal paper . Theaut hor s
oforiginalarticl es, caser eport spubl i shedi nt hei ssue, haveputi nt hei rbest ;t het opi cs
cover edar eof i nmensecl i ni cal i nport ance; updat econt ri but edbyPr of . J. K G overon
“erectil edysfunction’ present sanover vi ewof di agnosi sandt her apeuti cprofil eofthis
commoncl i ni cal enti t yanongstt hemal epopul ati on. Gt her updat ebyDr . Medhi f ocuses
onsever al ener gi ngheal t hpr obl ensi ncl udedunder‘ Bi oTerrori sm ;t her evi ewpr ovi des
usef uli nfornati onai t hr egar d a hei rdi agnost i ceval uati on,treat nentandcont r ol - st r at egi es
cruci alforlimtingthenorbi ditycausedbyt hesebi ol ogi cal event s. Ther apyupdat eon
‘ drug-i nducedhepati ci nj ury’ i sanexhaust i veandwel | wri tt enr evi enbyPr of . Kam esh
Kohl i .l angr at ef ul t oal | t heaut hor swhohavermradesuchval uabl econt ri but i ont 0JI MSA.

Thepr esent i ssuecont ai nsasynposi unon‘ MDRT- Pr obl ens&Chal | enges’ undert he
guest edi t or shi pof Pr of . DDSKul pat i - aseni or consul t anti nchest Medi ci ne; subj ect s
arewel | sel ect edandcont ri but edbyexpert si nt hefi el d. | antonfi dentt hesynposi um
wi | | beof i mmensei nt er est t ot her eader s. | amext r errel ygr at ef ul t oPr of . Kul pati and
ot hercontri but ors.

It aket hi sopport uni t yt o hankal 1t henenber sof edi t ori al / advi sor yboar dsf ort hei rsuggest i ons,
andhel pi nt heconpi | ati onoft hi si ssue. | woul dal sol i ket ot hankal | t headverti sers
wi t hout whosef i nanci al hel p, t hi spubl i cat i onwoul dnot havebeenpossi bl e.

Annual Subscription Rates for non fel | ow& nenber

Inl and Rs. 500. 00
J,:rnseas $ 200. 00 of JIMPANay send si x copi es of articleal ongwth age proof &certificate
S ngl e copy Rs. 150. 00 fromHID §. Qonsul tant of concerned Deptt. positively by 31st Jul y 2005.

P.D Giati
JIMBA Best Article Anard

0 Qigna articles bel ongi ngtoany disciplineaf nedici ne publi shed duri ng
t he year 2003 & 2004.

i) Agelint for principa author —45years &bel ow (Age proof required)

(i) Qigina vorkwll havetobecertifiedby Had of Deptt./Seni or Gonsul tant
o thelnstitution/ Hospitd .

(ivy  Nunber of avards: Three (3) annual ly, carryingacitati onand cash pri ze (1st
Rs. 3000/ -; 2nd Rs. 2000/ -; 3rd Rs. 1000 -.

" Fel | ows/ Menber s & al so the Non Fel | ows/ Non Menbers are el igible for
thi s anard.

(M) Interestedauthors of original article publishedduring 2003 &2004 issues

Qopy Rght Nb part of this publication nay be reproduced, or transmitted in any formor by any neans, electronic or nechanical, including
phot ocopy without written pernission fromthe Edlitor.
The Hiitor disclains any responsibility or liability for statenents nade and opi nions expressed by aut hors.
IMBA is now on website and our address is wwjinsaonline.com
JIMSA i s indexed by Excerpta Medica, |ndian Science Abstracts/Chetna, Bibliographical Data base
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Solitary Thyroid Nodule - A O agnostic Chal | enge

Saneer Rg, S. K Acrval
Departnent of Mdicine, Mul ana Azad Mdica @l lege & Associ ated Hospital's, New Del hi-110001, Ind a

Aostract: Mst common presentation of thyroid nodueis alunp felt on self examnation. They are
nore common i n fenal es; 90%of themare benign in nature, adenona bei ng the conmonest anongst
the beni gn causes. Gonbi ned use of fine need e aspiration cytology (FNAQ, thyroid scan and
ul trasonography (B3 can detect themwth 90%accurarcy. An effort has been done here to present
adagostic guroachtoasditary thyrad nodde to evd uate the wtility of dfferent investigations in

achieving the correct d agnosis.

I ntrocucti on

Thyroi d nodul es are | unps whi ch coomonly arise wthin an
otherwse nornal thyroid gand QOten these abnornal grovths
arelocaed a the edge of the thyrad dand, so they can be fel't
asalupinthethroat. Wenthey aelage o aepesat inthn
indviduas they can be seenas alunp inthe front of the neck.
The preval ence of thyroid nodul es within a given popul ation
depends ona variely o factars thet indude age, sex, det, iodne
defi ciency, and thergpeutic and enviromentd rad ation exposure.
True sditary nodud es ocour in 46 the addt popdation They
are nore conmon in fenal es, and this predisposition exists
throughout &l age groups. PRreval ence increases wth age, wth
sportaneous nodu es accurring a arate of 0.08%per year beg ming
ealyinlifeadetednyinothe egth decade Thyra d nodd es
are found in 5%of persons at an average age of 60 years.

Mbst thyrai d nodu es are beni gn hyperpl astic lesions, but 520%
o thyradnoddes aretrue neodasns. Sditary nodd e first seen
can be due to asymmetric enlargenent of onelde asinuilaerd
agenesi s, chronic |ynphocytic thyroiditis (i.e., Hashinoto
thyradtis), ainsmegte. Inadtion dodgratd eras,
such as ectopic tissue, nay cloud the picture. Suspected thyrad
nodu es nerit dose atetionespecidly in chil dhood as the presece
of nalignancy in such nodules is nuch nore likely than in an
adut. This fregquency of nalignancy is estinated to be 15 25%
Inaddtion, thyroid cancer is nuch nore aggressive in children
and is associated wth early netastasis to reg ond |ynph nodes
and parenchynal organs, nost conmonly |ung and bone.

Mjor god intheevduation o thesditary thyrad noddeis the
dfferentiation of hyperpasia fromtrue neog asns. Furthernare,
the histdogc criteria used to d stingu sh beni gn fromnal i gnant
neop asns can be sutle. Therefare evd wation of sditary thyroid
nodu es requires the cd l aboration of the prinary care physician,
endocrind og st, pethdog st, rad dogst, and heed and neck surgeon
to provi de conprehensi ve and appropri ate nanagenent of this
cdincd etity. Slitary thyrad nodd e nay represert a nal titude
of thyroid disorders, and a thorough know wedge of the
epi dennol ogy of thyroid disease is of paranount i nportance.
Gonpr ehensi ve history and physi cal exaninati on provi des the
foundation for decision naki ng in nanagenent of thyroi d nodul es.
CGrretly, avaidy d serdogc ad cytogenetic tests, dagostic
inagi ng studies, and hi stopat hol ogi ¢ techni ques exist for the
eval uation of athyrod nodde. @ these nethods, fine-need e
aspiration biopsy (F\MB has becone the nest inportant tool in

Correspondence : Prof. S.K Agarwal

the assessnent of sditary thyroid nodu es.

Causes

Tre dffaetid dagosis of sditay thyrad nodie can be breed y
classified into benign and nalignant. Greraly, nast thyroid
nodul es are beni gn and can be classified as Adenonas, colloid
nodul es, congenital abnornalities, cysts, infectious nodul es,
| ynphocyti c or granul onat ous nodul es, hyperpl astic nodul es,
thyrod tis (Hshinotos and subecute), Red aion to head and neck.

Nligat thradnoddes canbe dassified as : (a) Dffeeatiaed
(1) Papillary adenocarcinona, (&) Rure papillary adenocarci nona,
(b) Nixed papillary and fd licu ar carcinona (variants includ ng
tdl odl, fdlicder, oydy, sdid

(2) Fdlicuar adenocarci nonas (variants: “nalignant adenonal’,
HrtHe cdl carcinoma o axyphil carcinona, clear-cd | carci nona,
insul ar carci nona)

(b) Mdulary carcinona - (not atunar of fdlicuar cels)

() Udfferetiated : (1) Sall cel (tobe dfferentiated from
' ynphona), (2) Gant &1, (3) Garcinosarcona

(d) Mscellaneous : (1) Lynphona, sarcona, (2) Squanous cel |
epi dernoi d carci nona, (3) H brosarcona, (4) Micoepithelial
carcinona, (5 Mtastatic tunor.

Bval uation of Solitary Thyroid Nodul e

The evd Letion is dore by history, examretion, netabdic profile
inag ng, invasive procedures. Eiva uetion shod d be done keepi ng
three question in mind: (1) I's the nodu e cancerous? (2) Is the
nodul e causi ng synptons due to pressure on the adj oi ng
structures of the neck? (3) I's the nodul e naki ng to nuch of
thyroi d har none?

Hwto performthe initial evaluation of asditary nodueis
Oepicted as flowchart Ag 1

Hstay ad examation : Thorough initia clinca evauation of
the patient wth sditary thyrad nodu e i ncludes history of the
thyroid nass, pest nedical history, fanly and socid histoy, a
careful reviewof systens, and a conpl ete head and neck
exanmnation. Synptons such as neck pain, stridor, dysphonia,
ad dyspheg aincresse cdlinicd suspcion of athyrad nali gracy;,
honever, none is diagnostic. Rior history of radiati on exposue
shoddbe ascertaredindl petiets pesatingwth sditary thyrad
nodul e. Past nedical history of famly history of
pheochr onacyt ona,  hyper parat hyra d sm chroni ¢ consti pati on and
darhea hypertension and episodes of nervousness o excitaility
shodddert thedindean o thepossibility of famlid NEN2a o



| Detailed medical history & proper medical examination
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[ Solitary Thyroid Nodule |
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Fig. 1 : Evaluation of Solitary Thyroid Nodule

2b syndrone.

A nunber of features inthe history and physical exanmnati on

sigificatly influence the statisticd praohility of naligancy in

athradnodde factors favoring nalignant diagnosi s ind ude the

fdlowng : (8 Age younger than 20 years or d der than 70 years;

(b) Nl e sex; (c) Associated synptons of dysphagi a or dysphoni &

(d) Hstory of neck irradiation; (e) Aior history of thyroid

carcinon, (f) FHrm hard, or inmobile nodu e (g) Rresence of

cervi cal | ynphadenopet hy.

Fectors favoring benign diagnosi s include the fd lowng :

I Famly history of autoi mmune di sease (eg, Hashinoto' s
thyradtis)

I Family history of benign thyroid nodul e or goiter.

I Presence of thyroid hornonal
hypot hyroi di sm hypert hyr oi di sm)

dysfunction (eg,

I Pai n or tenderness associated wth nodul e
| Sof t,
I Mil ti nodul ar goiter wthout a domnant nodul e

Fhysical characteristics of athyrad nodd e are poor predictors
o mligacy. Bithnaigat adbengnsditary thyra d nodd es
can be soft o firm smaath or irregdar on exammation.  Hwvever,
incressed size of athyraid nodu e correlates wth increased risk
of nalignancy. Mreover, sizeis usedintunor staging and is
hdly pedctived atcone Fxaiontoa inaesond suround g
structures and the presence of pappall e | ynph nodes in the neck
aedsohdly suggestive of naligacy. \Wcd cord pardysisis
nat ardiddeindcaa o naligancy becaseit candsooccur in
beni gn d sorcers.

Mtabolic Rrofile and Qher Mrkers : Thyroid function tests
shou d be obtained as part of theinitid evduaion of sditary
thyrad nodu e, and findings are usually nornal in patients wth
thyroid cancer. Mtabadic evidence of hyperthyro dismis nore
commonl y associ ated wi th beni gn di sorders such as an
autononousl y functioning adenona or Hashinoto thyroiditis. A
strong associ ai on exi sts betveen Hshinato thyraditis ad prinary
thyroid ynphona. Masurenent of serumthyrogl obulin |evel s
is not recoomended in the eval uation of sditary thyroid nodu e
because it is dso eevated in benign thyroid dsorders.  Serum

snoot h, and nobi | e nodul e
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cacitonn and carcinoentryoni c atigen (B leves are usud |y
eevated in petients wth nedd lary thyraid carcinona.  Howvever,
serum@A level has lowspecificity intheinitia dagnosis of
nedual | ary thyroi d carci nona

Recently, DNAtesting has proven to be an effective nethod for
the diagnosis of MEN 2a and 2b syndrones. ret proto-oncogene
inthe paracentroneric reg on of the short armof chronasone 10
isthesite of ntationin 9%petients wth fanmlia nedulary
thyroi d carci nona and nedul | ary thyroi d carci nona associ at ed
wth MIN2a and 2b. Patients wth nedu |l ary thyroi d carci nona
shou d undergo drect DNA andl ysi s to i dentify possi bl e gernhi ne
ntations inthe ret proto-oncogene. Al fanly nenfers shoul d
udergo simlar testingif anre ntationisidatified Faly
neners wth the ret natati on shou d undergo geneti ¢ counsel i ng
and be inforned about prophyl actic thyroi dect ony.

| nagi ng

Utrasonography : Utrasonography is a safe and effecti ve net hod
of determining the size and the presence of solid or cystic
conponents within a thyroid nodule. H gh-resol ution
ul trasonogr aphy can be used to deternine the presence of
nonpal pabl e nodul es as snal | as Inmwthin the thyroid tissue.
Ufortunatey, nalignat thyrad nodd es canat be d fferentiated
frombengnthyrad nodd es by this tecmiqe  Itsmainind caios
are accurate neasurenent of size and as a guide for A\NAB

Fadi onucl i de inaging : The fact that nalignant thyroid tissue
concertrates | ess rad cective iod ne then nornal thyraid tissue is
being wilized inthis technique. Thyroid nodul es are further
classifiedinocdd varm adha accordngtotheir adlity to
accunnl ate the radicactive isatope. @l d nodu es are consi dered
hypof unctiona, whereas wvarmnodul es are nornal and hot nodul es
are hyperfuctiond. lodne | 123 and technetiumTc Pmare the
nost conmonl y used radi onucl i des for thyroid inaging. The
naj or lintation of thyroid radionuclide scanning has beenits
inability to distinguish between beni gn and nal i gnant thyroid
nodul es wth high accuracy. Qbher linntations of radi onuclide
scanning include an inability to delineate thyroid gland and
msintepretaion o the fuctiod status of thethyradnodde i f
normal fuctioning thyrad tissie overlies thecdd sditary thyrad
mdiea if thethydddadis asymetric. Therefae rad audice
scamingis not the nast accurate techni que to d stingui sh benign
fromnali gnant thyraid disorders.

Qher inagi ng techni ques : Gonputed t onography scanni ng and
nagneti c resonance imaging have a linited role in the
intidevdwtion o sditary thyadmodde Indcaios for these
inag ng techn ques incl ude suspected tracheal invd venent, e ther
by invasion or conpression, extension into the ned asti num or
recurent dsesse We d intravenoss iodnated cotrast agert in
conput ed t onogr aphy scanni ng nakes thyroi d scanni ng i npossi bl e
because of the iodre | ced

Invasi ve Arocedures : ANMB has becone the diagnostic tod of
cdacefa theintid evdwion o sditary thyrad nodd e because
o its accuracy, safety, and cost effectiveness. Athough need e
hi gosy can be parfarmed essily, hut comsistertly daxtaning adequeate
tissue and processi ng the speci nens to achi eve accurate
cytopthd ogcd interpretation requires experti se and experi ence.
Asatisfactory specinen shoud cotaina least 5o 6 groyps of
10-15 vel | -preserved cel|'s. FNMB speci nens are classified as
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naigat, bengn indetermrete (sulspcas fa fdlicda o Hrthe
cdl negdasn), o imsUficet fo dagosis. Qedl sesitivity,
specificity, ad accuracy of the AN'B techni que hes been reported
to be 83% 92% and 95% respectively.

Accuracy of ANMBis closely related to the histol ogic type of
thyrad cacinonathat isbengevduaed Dagosisis carect for
papi I lary thyroid carcinona in approxi nat el y 90- 100%o0f F\AB
speci nens ween corre aed wth the histd ogy of the find surgca
specinen.  Unhdi fferentiated (anapl astic) carcinona, nedul | ary
thyroid carcinona, and prinary thyroid | ynphona al so have
characteristic cytdogc features, wich ad correct dagosis in
approxi nat el y 90%of FNAB speci nens.

The nainlintation of ANBis the dfferentiaion of benign from
nal i gnant follicular neopl asns. FNMB speci nens of follicuar
neopl asns and Hirthle cells are conmonly interpreted as
indetermnate or suspicious. This has resulted in | ow A\AB
accuracy rates of approxinatel y 40%for follicuar carci nonas.
dagosis o fdlicdar cadnomdsoreqires theidatificaion o
cgeua ado vascda invesion, wichis not apossihbility wth
ANMB techni ques. Therefore, severa techniques inaddition to
F\MB has been devel oped to increase the accuracy of FNAB for
fdlicua carcinonas, includ ng i nmonocyt ochenistry techni ques,
large need e bigpsy, and intraoperaive frozen section ad ysis.
Thyroi d peroxi dase (TRQ i nmanocyt ochenistry with a nonocl onal
antibody terned MAb 47 has been reported to significantly
incresse the accracy of ANBin patients with fdlicdar lesios.
Large need e bi opsy can a so i ncrease the d agnosti ¢ accuracy of
ANB but it dsoincresses therisk of henatona, trached injury,
laryngeal nerve injury or injury to other neck structures, and
cutaneous i npl antation of nalignat cdls.

Managenent

Minagenent consi sts of observati on, | evothyroxi ne suppressi on
thergoy, or surgery. Ratients wth benign sditary thyraid nodd e
nay undergo observation or | evothyroxi ne suppressi on therapy as
theinitia treatnent nodality. Levothyroxineis typicaly
admnistered for 6-12 narths to determne i f the sditary thyraid
nodu e decresses insize. If the nodu e decreases in size after
treatnent wth levothyroxine, this nedicationis d scontinued,
wth folowup examnation of the thyrad nodu e in 3-6 nonths.
Hvever, if abengnsditary thyrodnoduieincressesinsize a
repeat trid of levothyroxine and repeat ANMB nay be ind cted.
Additionally, gronh of athyroid nodul e during | evot hyroxi ne
thergoy is astrogindcation far surgery.
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Thyroid module
History, physical examination, Low thyrotropin level
and serum thyrotropin test -
I

Normal or high

thyrotropin level graphy
Strong suspicion Clinical evaluation Functioning nodule

of cancer

Ultrasonographically Radioiodine: alternatives

Surgery guided FNAB include no treatment

surgery, ethanol injection
and laser treatment

(experimental)
Diagnostic results Nondiagnostic results

[ [ ]
| Malignant | |Suspici0us| | Benign| Repeat ultrasonographically

quided FNAB
[ Surgery | [ Surgery | [ Notreatment with clinical

follow-up; altenatives Nondiagnostic results
include surgery,

levothyroxine therapy, Suraer

ethanol injection, and
laser treatment
(experimental)

Fig.2 : Treatment plan of Thyroid nodule.

Solitary thyroid nodul es that are nalignant, suspicious, or
indetrnnate on ANMB requi re excisional hiopsy in the formof
thyroi dectony. Qnsiderabl e controversy exists regarding the
etat d sugey fa migat, sssgdaos, a indemete sditay
thyrad nodu es. Hwever, principle philosgphies invd ved inthe
argunents for either thyrad lobectony or tatd thyra dectony are
beyond the scope of this atide Atreatnet panis depcted as
aflovchart Fg2
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Study of Thyroid Nodul e

Vikas SN, Aziz DHLawes, Alay Geere, Rzwan Mevoy,  AnkusH ARYA
Departnent of Qorhindaryngdogy, BJ. Mdcd Qllege Gvil Hspitd, Anedsbed Inda

Aostract:
age 30 to 50 years.
enthyrod, 2 hypothyroid and 2 thyrotoxic.

Atota of 50 cases of thyroid nodul e were studied;, 86%were fenal es; 64%were between
Besi des neck swelling, 2 cases wth weight 1oss had thyrotoxicity; 92%were
Utra sonography shoved sdlitary nodu e in 56% nixed sdid

and cystic swelling in 26% HNAC confirned benign | esion on histo ogy in 64%seventy percent, wth
unilatera disease had heni-thyroi dectony: subtota thyroi dectony was perforned in 18%wth bil atera
di sease; 2 cases wth nali gnant di sease had tata thyrai dectony.

[ ntrocucti on

Thyrad nodu es present achdlenge intheir dagosis, eva uation
and nanagenent. The present arnanentari umof investigations is
packed wth the latest technol ogies of FHne Need e Aspiration
Gitoogy (AN, thyroid scan and ultrasonography (UB3. But
still only 9%accuracy in pre goerative dagnosi s can be resched
Mbreover there are still nany controversies in nanagenent part,
nai nl'y over the point of conservative nanagenent agai nst
thyroi dectony in benign and nal i gnant | esi ons.

Hence this study vas done wth an aimto evad uate the reliabily
ad uility of dfferent investigations inachieving acorect pre
operative diagnosis of thyroid nodul e and to derive an optinal
nanagenent protocd for patients wth sditary thyroid nodu e

Nterial and Mthods

Ffity (50) patients wth thyro d nodul e wo presented to our
institute from1999 to 2001 vere included in this study. Ater
takingaddaled histay, dl petiets vere sujected to athorough
clinical examnation. Besides al routine henatol ogi cal and
rad d og cal investigetions, specid investigations dore incl uded
thyrad fuction test, ENAC, WB5ad thyraid scan. Based on
the findings of these investigations, patients were treated
accordngy. Trestnent naddities ranged fromnodu e exci sion of
sditaythyrdadnodietotad thyradectaw fa raiget lesios.
The patients were subsequent!ly foll oned up for recurrence and
coplicaios. Theresuts vere cdlected tabdaed ad ad ysed

Resul ts and D scussi on

Qt o thetad o 50 patients, 43 (8% vere fenale ad the rest
(14% vere nale. This fenal e preponderance has been nenti oned
inadl standard text books and the fenale: nale ratio of 61 vas
axserved in this study.

The age d stribution shows a naxi numof 19 cases (38% in the
fourth decade of life, 14 cases (28% inthe 40 to 49 year age
group and 11 cases (229 inthe 20 to 29 year age group.  There
vere 4 cases (8% inthe sixth decade of life one case eechinthe
second decade and in the above sixty year age groups.

Syrpt onatt of ogy shows, besi des the obvi ous conpl ai nts of neck
svdlingindl cases, thereves peininthe sidlingin 3 cases ad
in 2 cases each. The patients wth painin the swelling had
thyradtis, weress the petiets wth ve gt | oss vere thyratod c.
The other neck svellings were enlarged | ynph nodes in cases of
nal i gnancy.

Thyra d function test reved ed hypathyroid smin 2 (4% cases ad
hyperthyroidismin 2 (4% case. 46(92% cases vere euthyroid.
That a great najority of thyrod nodu es are euthyroid is well
docunented in text books and nunerous contenporary studi es.
Thyroi d scan reveal ed sd itary cod nodu e in 28 cases (56%,
nol tiple cdd nodd es in 10 cases (202, sditary varmnodu e in
10 cases (20% and 2 cases (4% of sditary hot nodu e. Though
thyraoid scanis nat of nach diagnostic inportance dl the petients
undervent this investigation for the purpose of this study. A
study by Lovihagen et @ ® shoved that though al cdd nodd es are
not nalignant, all nalignant nodul es are adways cod. Thus a
finding of cold nodul e can be consi dered corroborative for
nal i gnancy.

8Gof thyroid g and revead ed sditary cod nodu e in 28 cases
(56%, sinde cystic lesionin 2 cases (4% and nixed (sdid and
cystic) lesion in 13 cases (26%. 7 cases (14% shoved nultip e
sdidlesios. 3 cases (6% vere of nitip e mxed lesios. 8G
o thyradisavey usefu inestigaionasit dves anidea about
thetype d nodle edet o lesonlocaiond nodie stae o the
renainng dand and suroud ng vita structures. Asoit can be
used for gui ded FNAC

FAVAC showed benign lesion in 32 (64% case and nal i gnant
lesionin 2 (4% cases. In 15 (30% cases no concl usi ve opi ni on
coddbegvenadin (2 case the aspirated naterid tuned out
tobeinsufficient. Thelater 2 findings inthis study can be
attributed to hunan error. Thus even though ANAC has certain
dranecks like irgdlity to dfferetiae betveen fdlicd ar adenona
ad cacinonait still isavery reade ad usefu investigaion

Vi kas Si nha
: drsi nhavi kas@ahoo. co.in

Correspondence : Prof.
E- mai |

/ FNAG
Malignant Follicular Benign Insufficient
2 Neoplasia 32
15
Hlstopathologlcaj D|agn05|s
Malignant Follicular Nodular Colloid Hashimoto's
3 Adenoma Goiter Nodule Thyroiditis
13 1 20 3
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Treatnent Mbdalities No. of Cases percentage
Frst Sage

! Nbdul e exci si on 4 8
! Hemi t hyr oi dect ony 35 70
! Qubtotal thyroi dect ony 9 18
! Near otal thyroi dectny 2 4
! Modi fi ed neck di ssection 1 2
! Gentral Neck di ssection 1 2
Second St age

! Qonpl eti on t hyr oi dect ony 1 2
! Neck Node D ssection 1 2

The findings of ANAC conpared with the final histopathd ogical
diagnosi s are shown in the fl owchart.

Based on the examinati on and investigation findings, surgca
treatnent vas done as shom inthetable. 1n 4 cases (8% oy
nodul e exci sion vas done. 35 cases (70% wth unilatera d sease
vere treated wth henmithyroi dectony. Sitata thyroi dectony vas
done in 9 cases (18% wth bilateral disease. Near total
thyroi dectony wth berry picking was done in 2 cases (4% wth
mligat lesas. Inaed these patiets, nodfied neck d ssection
vas done as nodes for positive for netastasi s on frozen section
examnation. In 1 case conpl etion thyroi dectony and neck
di ssection had to be done as histopathol ogi cal exaninati on of
surg ca speci nen reved ed nal i gnant | esion.

Ashartest folovup of 3 nanths and the longest of 1 year cou d
be achieved. 10 cases were lost to folowup inmedi ately after
dscharge. there vias incidence of recurrence in 1 case were oy
nodu e excision ves done.  The other cases renai ned di sease free

JI MBA Apri | - June 2005 Vol . 18 No. 2

for varidd e periock.
el usi on

Though the series is too small to conmernt on conperati ve berefits
o dfferent srgcd noddities, certaninsigts ondagwosis ad
nanagenent can be derived fromthe study.

Agea ngjoity of thyrad noddes are eithyra d and have benign
origin. AN\Cinproper hands is avery reliable tod in pre
operative diagnosis of thyroid nodu e wth high sensitivity and
specificity. Thyrad scanis nat of noch dagnostic, therapeltic
o prognostic significance in thyraid nodu e except in cases of
todc noddar goiter. NMninumsurgery for thyraid lesions shad d
be hennt hyr o dect ony as nare conservative surgeries are prone to
an unacceptabl y hi gh i nci dence of recurrence.
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3 Hlal M et al. Fne need e aspiration cytol ogy in isolated
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5 Lowhagen et al, Aspiration biopsy cytol ogy i n nodul es of
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Intestinal Parasites and Anaemc Satus in Oal Subrmucous H brosis

R Ry P.R By
Departnents of @al Rathd ogy & Microbi o ogy, Gwvt. Dentd @llege, Mdica Q@llege Gnpus, TrivandrumE9501l, Ind a

Aostract: The study was undertaken to assess the intestind hel minth | oad of patients wth advanced C&-
by stod exannation for representative pathogens. The findings were correl ated wth the haenat d ogic
profile (aneenic status) of these patients. Astatisticadly signficat reductionin heenog cbin leve s o
test subjects conpared to healthy contro s vas reported (9.4740. 9%5gnid agai nst 11 7040, 72gid ). This
vas in agreenent wth earlier heenatd ogical studies on C8 but the concurrent lowintestina parasite

| cad recorded anangst themis difficut to be expa ned

(Qi-square 2, df=l, p=0.15- nat sigificat).

W aeleadtobdieve that inestind parasites ae nat cotributory, a least anangst the reported cases,
ininducing and sustaning iron-deficiency stateinthe dseased indvidd s. The associ ai on does not seem
tobe sinple ad straight forvard inthe light of the confounders inva ved in the d sease process.

I ntrocucti on

Sgnificant heenatd og cd abnornal i ti es have beenreportedinora
subnucous fibrosis (G8F). This includes an i ncreased bl ood
sedi nentationrate (EXR), anaenia and eosi nophili a, i ncreased
ganmagl obul i n, a decrease i n serumi ron (p<0.05) and ani ncrease
intatd iron-hind ngcapeacity (p<0.05). Thepercentage saturati on
o transferrind sodecreased (p<0.001) and asi gnificant reducti on
intota serumiron (p<0.01) andinal bunin (p<0.01) was found:.
Thus i ron-defi ci ency anaenia appear s t o be conmonl y associ at ed
wththisdsorder.

The i nmune- nedi at ed expl usi on of intestinal hel mnths fromthei r
natural host iswdelyknown. Thisinvolvesthe nediation of
cytokines likelL-4, IL-9, andIL-13a ongwth TN~a and | AN
y. Thelevelsof TN~a (p=0.016) and | ANy (p=0.012) si gnificantly
increasedwthage, suggestingaswtchtoanare chronicinfection
phenatype.  The predoninant parasi te speci fi ¢ anti bod es produced
verelgd, 0@, IgAadIge Theparasite specificlgEcorre ated
positivelywthhost agedepictingitschronicity (p=0.010)2 These
findi ngs suggest a nixed cyt oki ne response and an | gEassoci at ed
leve o pratectioninhe minthiccarriers. 1nmond ogi ¢ studi es on
CH- shoved a decrease i n cel | nedi at ed i nmune response (QM)
andanincreaseinserumi evel s of 1gA IgDand IgE. These studi es
irdcaetha therd ed dteedadfae gntissieati gei cdtermmats
inCFdeserve further study. Thecircul ating i nmune conpl exes
(A@Q andtheinmunogl obul i N content of whi chwere foundto be
elevatedsignificantlyinbothC8and oral cancer“

The background det a avai | abl e ont he heenat d ogi cdl and i nmondl ogj cal
fronts of C81ead ustohypothesi zeaputativelink betweenthem
and t he pat hogenesi s of the di sease. Aconfounder inthisregard
vas thevorminfestati onstatus of these petientswichvas hitherto
unexpl ored, andtheclinical spectrumof itsis envisagedto have
simlaritieswththe di sease (haenat ol ogi c and i nmunol ogic). A
study vas theref ore undert akento assess theintesti na hel mnthic
| oad of patients wth advanced C5F by st ool exanination for
represent at i ve pat hogens and correl ate the findings wththe
heenatd og cprofil e (aneemic statws) of thesepetients. Therde, if
any, of intestina parasitesininduci nganaemainthi s group of
pati ents vas expect ed t o be st udi ed.

Mit eri al s and Mt hods

Raient sdection: Tvertyfive (25 cases (age24to 70 year 6nal es
&19fenal es) of histad ogical l'y confirned C& conpri sed t he st udy

Correspondence : Prof. R Rajendran,
E-mai | : rajendranarya2001@ediffmail.com

goup. Aequal nunber of age and sex nat ched di sease freeadul ts
fornedthecontro. Theintestina parasitic|oadwas assessed by
nhcr oscopl ¢ exanineti on of thestod sanpl es usi gt he sane techni que
for bathtest andcotrd groups. For this, stod sanpl es shoul d be
properly col | ected and preservecP. The exaninat i on was done to
Oetect (8 addt vorns, (b) ovaadcysts, (¢) larvee, (d) trophazaites
and (e) cellul ar exudat es such as VB, RBGs, nacr ophages and
Gharcoat -Leydon cryst al s.

Microscopy and M croscopy : G ossly the poi nts not ed were (a)
consi stency of stod sanpl es, (h) presence of bl ood and nocous, (c)
presence of round worns, thread worns or tape wormprogl ottids
and (d) cd our and odour of the stodl .

The fd | ow ng techni ques were used to detect nicrascopi cal |y the
presence of worns, eggs or | arvae, protozoan trophozoites and
cysts. (@) sainewet nout, (b) iodnevet nout and(c) floetation
procedure (saturated salt floatati on)S.  The egg count was done by
d rect snear count techni que. (no: of eggs/ gramof faeces=V 2x1000
were‘n isthenunber of eggs). Thefdlownginestind perasites
vere exannedinthe stod sanpl es: (&) entanoebahistd ytica, (b)
trichuiasis, (C) ascariasis|untrica des, (d) ancyl ostonaduodend g
(e) taeniasdiumand (f) strongyl ddesstercardis.

Rsu ts

Tventyfive(25) clinicalydagnosed, histd og ca ly confirned CB-
(advanced) cases (nean age 49. 72+11. 41 years. MF=6: 19) conpri sed
the study group. Anequal nunioer (25) of age and sex nat ched,
d sessefrecadu ts (neanage 50. 12411 16 years, M6 19) corstituted
thecotrds. Thefaecd parasitestatusand percentaged stribution
o verenat signficatlydfferent (p=0.15 anongst the peti et and
control groups; fecal hel mnths were not seeninland4of the
petient adcotrd gouprespectivey (ou of BSineachgow). The
distributionof nean haenogl obi n | evel s anong cases and control s
isgveninTad el

Thetypes of parasites aservedinpatients &cotrds, aregvenin
table2&Fg 1 Theresutsvereand ysedbythepaired Sudents's
‘t’ test. A'p vde<0 (bvescas dredtobestaisticdlysigificat.

D scussi on

I ron defi ci ency anaenna appears to be one of the naj or and al nost
corsi stert heenatd o cal vari dd esinC. Wether thisvariaiility
iscasaive wichisqiteulikdy, nay haveacortributory effect
initsprogression. Efective nanagenent of these haenat d ogi cal
deficienciesnay helptoa | eviatethe synptons of thisd sorder by
nodul at i ang t he di sease progressi ont o an at rophi ¢ nicosa, whi ch
isnorevu nerabl etotheeffect of carci nogens.
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Table 1: Dstribution of Mean haenogl obi n | evel s anong case
and control .

Group N Mean SD
Haenogl obi n Case 25 9.47 0. 953
(g Gntrol 25 11.70 0.722

The nean haenogl obi n | evel inthe test casesis 9. 47 wth a standard
devi ation of 0.953 and t he nean haenogl obi n | evel anongst cont rol
isll. 70wthastandarddeviation 0. 722 Thisdfferenceis foundto
besignificat (t=9 33 p=001).

Table 2 : The faecal parasiteintest and control sanpl es.
Type of Parasite Case Qntrol
Ent anoeba H st ol yti ca - -
Ascari s Lunibri coi des - +

Ancyl ost oma Duodenal e + +
Taeni a Sol i um - -
Trichuriasis - -
Srongyl oi des stercorais - -

10

| O case O Control

8 — —

2 /{
AD AL TS SS T EH

Fg 1: percentagedstributionof parasitic|oadanongtest and cor-
tro sanpl es.

The highincidence of variousintestinal parasiticinfestationin
tropi cal popul ati ons coul d be responsi bl e for nal nouri shnent and
| ack of haenat opoetic nutrients thus contributi ngtoanaema. In
C-the type of anaenha reported was princi pal | y hypochronic,
ncrocyticvariant resutant toirondeficiency. Thiscod dbedeto
poor nutritiona status of thecohort conparedtocortrd popu ati on
ad o cased by chronicblood| oss, duetoparasiticinfestati ons and
ot her causes (bl ood | oss anaenna).

I'nmond og cad resposes ared great i nportancei nparasiti ¢ d seases
asasourced tissuedanage. Sgnificat inmnd og cd dterations
verereportedin C8. Thisincl udes e evat ed seruml evel s of 1gA
IgDand I gEa ong wth signi fi cant reductionin QM response (by
enuneratingthe highaffinity rosetteforning cells - HARFQ.
Eosi nophi liaisacharacteristic phenonenonrel atedtohel mnthic
infestation Bt eosinghiliainperipherd Hoodisna asfreqetly
observedinhel ninthicinfectionsthet resideint he hunangut (eg.
hook worm tape worm). Eosi nophi | s have been denonstrat ed t o
payasigificat rdeinhost residtancetowerminfectios, asve |
asinpraectionaga st thetissuestages of theseparasites. Athough
aher cdlsd thei nmne systenmay cotributetoacou redresi stance,

Fel | ons and Menbers i ntending to partici pate, al ongw th their acconpanyi ng persons, in | MBAGIN 2005 t o be hel d on 22-23-24 Gt .
2005 at Jai pur arerequestedtoregister thensel veswel | intine. ThiswlI| enabl e organi zers t o book acconmodat i on proper!y and avoi d
rush at the el event h hour and al so encour age and boost the noral e of organi sers.

JI MBA Apri | - June 2005 Vol . 18 No. 2

the cl ose associ ati on of eosi nophi | i aand hel minths pointsto a
specificset of ineractiosadadgtati ostohd mnthicinfection
Ti ssue eosi nophi i ai s frequent |y reported i n CB=hi opsi es®.

Increaseinabso ute nast cell count wthchangesinthe nast cel |
- hi stanine chai n causi ng fi brosi s of the subnuicosa vas outl i ned
eaxlier inCF. Thenast cell degranul ationproduct of histanine
nay have d rect effects onfibrod asts v chrange fromstinol ai on
o prdiferaiontoinibitondepend ngonthestage o thecd |l cyde
o thefibrad asts®. Ereportedearlier®theinfrequency of systenic
fibrosis (viscera organ) inC8-eventhoughastronglikeli hood
exist initsoccurence. Thefaluredf viscerd fibrad asts respond
inthesane namer tothat of ord coldbeexganedfurther inthis
context. Let usturnfirst tothefact that the nast cell's nay be
het erogenecus i nrespect totissuesited orig nwthinasped esad
a sowthrespect tothesanesitedf orig nbetween species®. The
inestind nocosd nast cd I sdffer framtheperipherd nocosd cd s
and ot her connecti ve ti ssue nast cel|'s by vitue of hi stochenical
propertieswhi chreflect intheir gand ar coterts. It istherefore
presunedthat ord nocosd nast cd I srespond fferentlytothe effect
of dlergenicstini atsbysdectivedegrand ationof itscotents
whi ch coul d act uponthe oral fibrobl asts to synt hesi ze excess
anout of cdlagen Thisexqainsrather vividythelocdizedrature
o fibrosisinGandthefa lwretodenonstratesinl ar fibrasisin
viscerd argaslikeliver.
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Rectus Sernalis Miscle : A Debate For Anatomsts, A Puzzle For
Radi ol ogi sts and Surgeons
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Mostract: Rectus Sernalis nuscle is arare anonaly of anterior chest wall that has debated origin,

innervation and unknown functi on.

Inthe present case it vas bilateraly seenin an addt nal e cadaver.

Orrigt sideit vas unusua |y enlarged, distinct and strap-like neasuring 15.5 cmin length and 24 cm

at broadest part.

Upper tendi nous attachnent was continuous wth Sernocl ei donastoid | ateral |y and

Sernohyoid nedially. The |over attachnent forned an aponeurosis that nerged wth that of Externa
adique. The nerve supdy cane fromthe nedd and latera pectora nerves that supplied the noscl e from
deep aspect after percing Rctordis najar. Left Sermdis ves imsigificat wth afewfibers oy,  Lack
of anareness of this variation has puzzl ed radi d ogi sts and surgeons in confirning di agnosi s, nssi ng
it or mstaking it for a breast nass on nanmography, CT or MRinagi ng.

I ntrocucti on

M unusual gross variation nurtures interest of anatomists and
cases cocern far dincias wenit mncs pahdogy. Serdis
nuscl e is a one such variation that cha l enges our under stand ng
o amtony of the parasternd regon o anterior chest vdl. The
noscd e nay be seen uilaterdly o bilaerd |y paced subcutaneasly
over Rectardis ngjor, extend ng parasternd |y fromjugd ar notch
tothecostd regon It hes beenrgortedinether sex, inAsias
adinwites as vel| as backst?34 Crbdisintidly oserved
it bu DuRy first described it in 1726 The incidence varies in
dfferent ethnic gouypss, rang ng from0. 5%in Tai vanese® to 17. 3%
in Ghinease!. Though noted over centuries, its origin, nerve
sypy adfudicnae ddedde It isesatid fa theraddagsts
and surgeos to ackovedge this etity as it nay pose a d agostic
di | enma nimicki ng a nal i gnant breast nass on nanmogr aphy,
Cl'or MRinagng sothat an exdoraary surgery can be avol ded'2,

Gase Report
Rectus Sernalis nuscle vas seen bilaterally ina 40 year ol d nal e

fornal i n-preserved cadaver, well defined onthe right side |eft being
i nconspi cuous and represented by a fewshort fibers only (Fg. 1).

Fg : Rctussternais (RF) nuscleis vell devel ogpedonright side, only afew
fibers seenonleft side (R3). Qnright side upper tendinous attachnent is
cont i nuous w t h st ernocl ei donast oi d (SQV) and sternohyoid (SH. Lowver
attachenent i s aponeurotic. R ght Rectoralis ngjor (RY).

Rght Rectus Sernalis: Rght Rectus Sernalis observed to be strap
like, flattened anteroposteriorly, placed verticaly paralel tothe
sternum 15.5cmin length and 2. 4cmwide at its broadest part.

Though it was subcutaneous over the sternal attachnent of Rectoralis
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naj or, afewnuscle fibers al so arose from sixth and seventh costal
cartilages. The lateral border shoved a latera convexity, the nedal
vas straight, placed besides the sternal nargin. The upper fibers,
attached to the anterior surface of nanubriumconverged into a
tendon, that was in continuity wth | oner tendi nous attachnents of
Sernocl el donastoi d (sternal head) lateraly and Sernohyoid nedial ly.
The lower fibers forned an aponeurosis, whi ch was conti nuous
wth the aponeurosis of External oblique. A this end the length of
nuscl e fibers increased fromnedia to lateal border giving the
lover part of the nuscle fancied resenbl ance to a sharp poi nted
kitchen knife, the tip being directed laterally and dowwmards. Nerve
supply cane fromnedial and lateral pectora nerves, which supplied
this nuscle fromdeep surface after piercing Rectoralis najor.
Left Rectus Sernalis : Left Rectus Sernalis vas seento be athin
band of fibers nmeasuring only 3 cmin length and 0.6 cmat
naxi numbreadt h pl aced vertically over the sternal head of |eft
Pectoralis n@jor. The fibers were seen to be directed dowwards
and laterdly, and intermingling wth the fibers of underlying Externa
intercostal nuscle.

D scussi on

Rectus sternalis nuscle, arare variant poses chal l enge to our
under standi ng of anatony of the paraned an region of anterior
chest vdll. It liespardld tothesterrd nargn superficid to
pectora fascia, extend ng frominfraclavicud ar regionto costa
nargin and varies froma fewshort fibers to a wel | -devel oped
strap like band of muscle. Ktamra et a® reported anisdated
case of partia deficiency of Rectoralis naj or acconpen ed by an
enornous Sernd i s nuscl e

Athoughnatedinliteraure, dlema persists aout its aignad
nerve supply. Bamister et d®viewit as a msp aced fibers of
Rctardis njor. Hwvever, entryd og sts®™ describe it as a part
o vertrd tip o hyponeres being represented by Rectus abdonini s
noscl e in the abdomnal region and by the infrahya d noscu ature
inthecervicd regon Inthethoracic regonthis layer wsudly
d sgppears but occasiond |y persists as Serrdis noscle. ONe
and Fol an-Qurran highlighted differing views about origin of
thisnoscle viz. Rectordis najor, Rectus abdomini's, Sernonastoid
o Famicu us carnosus.  Mist workers opined its derivation from
Rctodismgo. Brlovdanedit tobearemat o Ramicdus
canss, afact nt accgted today. Kdae d™ dserved its nerve
supply in 40 cases over 15 yeas and found pectoral nerves
supplying it. Aterior branches of cutaneous intercosta nerves
often penetrate the nuscl e to becone cutaneous but do not supply
Sendis. Inour findngthe bath nediad and latera pectord
nerves supplied Sernalis fromdeep surface after piercing and
suppl ying Rectorais naj or noiscl e.

Inthe light of various high-tech nethods used in diagnosis ad
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therapeutics it becones inperative to note, record and di scuss
unconnan anetomed variats.  Rectus sterndis noscl e can essily
be overl ooked during breast surgeries and often be puzzling on
nanmogr aphy or CT Scan.  This anonaly is hi ghly unpopul ar
anong peopeinned cal and swrgical fidds. Asurvey conducted
anong physi ci ans, nedical studerts, surgery and plastic residents
ad facdty fromaher dscipines reved ed ner-tad ufamliaity
about this anonaly*. It is not duetoits |owincidence but nay
be due to paucity of encounter during surgery and inaging.  Wth
inproved rad d ogcal inag ng techniques Sermdis nuscle wil be
noted nore often than in yesteryears

D agnosing sternd i s noscl e on nanmagr aphy can often be puzzl ing
since it can mnic a nali gnant breast nass’. Badey e a? gave
thefirst descriptionof thisnisdeinthe bresst inagg literaue
hut coddestadishthe fact oly after open bigsy far a suspected
breast tunor. Later they found 4 Sernais nuscles in 32,000
nanmogr ans done over three yers. Bailey™ noted this nuscle in
3 patients undergoi ng nastectony over a period of 15 years. The
nedd side of breast is considered as a patertid Hind spat on
nanmogr aphy in nediol ateral projection. Radiol ogists nust
visudlize this area in crai nocaudal projection wth adequate
positioning and traction of breast to naxi nize vd une of tissue
and incl ude nobi | e nargins?2.  The diagnosi s depends on its
location, orietation and absence of carrespond ng abnornal ity on
latera views’. For better visuaizaion CT scan shod d be dore
asit cdearly defines longtudnd and parasternd course of the
noscl e.

Thus, we concl ude thet rectus stermdi's noscle can be a puzzl e for
anatomsts, adagostic dlemafor raddogsts o surgeons wo
nost have the knowedge of this unconmon variant inthe anterior
thoracic vall athervise it codd be easily msinterpreted during
nanmogr aphy, i nagi ng by conput ed t onography or nagnetic
resonance.
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Azithronycin conbi nation therapy with artesunate or
qui nine for the treatment of unconplicated falci parum
nalaria in adults. Noedl H Knirseh Cet al. Infection
2005, 33: 170.

Azithronycin nay have an inpartant role as an antinal ari al
due toits safety in children and experience wth use in preg-
nancy. The study was designed as a phase || open | abel,
random zed 28 day inpatient study of acute, unconplicated
fal ciparumnal aria, conparing the safety and efficacy of
azithronycin (AZ) - artesunate (AS) conbination with AZ-
quinine (QY reginens in 1000 adults patients : (1) 3 days of
AZ 750 BID & AS 100ng BID. (2) 3d of AZ 1000 D & AS
2000D (3) 3d of AZ 750ng BID & QN 10ng / 1kg BID, (4)
3d of AZ 500ng TID daily & QN 10ng 1kg TID.

After conpletion of the first 50 subject failure rates, PCT &
FCT were conpared in a prelininary efficacy analysis. The
28 day cure rates for the 4 groups were 100 (95%cl; 71-100),
100 (73.5-100), 72.7 (39.0, 94.0), and 91.7 (61.5 - 99.8)
respectively. Two Rlls and one R failure were seen in the
BI D quinine axm Wth a nean PCT & FCT of 34+12 and 26
+ 18 hours the artesunate conti nations led to a significantly
(P<0.001) faster clinical and parasitological inprovenent than
the quinine arns (80+34) and 60+39 hours) Qinical treatnent
response was closely correlated wth in vitro drug sensitivity
data. Drug conbination were general ly well toterated. These
data suggest that both azithronycin-artesunate even when
given only once daily for 3 days as well as azithronycin-
\_

N
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qui nine TCS are saf e and highly efficacious conbi nations for
unconpl i cated fal ci pari umnal ari a.

Angi otensin receptor bl ockers and ACE inhibitors are
equivalent in type 2 diabetic nephropathy. Banmett AH
Bain SC Bouter Pet al. NEngl. J Md 2004, 351(19) 1952-
1961.

Inthis prospective nulticenter, double blind 5 years study. 250
subjects wth type Il diabetes and early nephropathy were
randonhy assigned to receive either the angiotansin Il recep-
tor blocker telmsartoin (80ng daily in 120 subjects) or the
AE inhibitor enalapsil (20ny daily in 130 subjects). The pri-
nary endpoi nt was the change in glomerular filteration rate
(determned by neasuring the plasnma cl earance of ionexal)
between the baseline val ue and the last availabl e val ue during
the 5 year treatnent period. Secondary end points included
the annual changes in the GR serumcreatinne | evel, urinary
al bumin excretion, and blood pressure, the rate of end stage
renal disease and cardiovascul ar events and the rate of death
fromall causes.

Ater 5years, the change in glonerular filteration rate vas -
17.9 nh/mn/ 1. 73ni of body surface area; wth telmsartan (in
103 subjects) as conpared with 14.9m/nin 1.73n% with
enal april (in 113 subjects), for atreatnent difference of -3.0nh/
mn/1.73n. The lower boundary of the confidence interval in
favour of enal april was greater than the predefined nargin of
-10m/mn/1.73m, indicating that tel msartan was not inferior
to enalapril. The effects of the two agents on the secondary
end points were not significantly different after 5 years.
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Refractory Bvans’ Syndrone : Therapeutic Qotions
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I ntrocucti on

Sone chroni ¢ i nmane-nedi ated henat ol ogi cal di sorders in adults,
such as autoi mune henol ytic anema (AHAY), idiopathic
t hronfoocyt openi ¢ purpura (1 TP and aut o nmane henal yti ¢ anema
wth thronbocyt openi a (Bvans’ syndrone) w il achi eve a pronpt
ad | ast rennssion after corticosterod treatnent. Neverthel ess,
nany patients wll be resistant. They night be requiring high
dose corticosterad therapy o ather naddlities of trestnent such
as intravenous hi gh-dose i nmonogl obul i ns (frequent but transi ent
i nprovenent ), > suppressi on by chenot her apeuti ¢ durgs (about
50%response rate) and or spl enect ony (50- 70%conpl ete or
partia remssions). There are reports that have dealt wth the
bereficid effect of cydospaorin Ainrefractory cases®.

Fhysi ci ans face thergpeutic dil enmas when petients are resi stant
to knom treatnent inlifethreatening conditions. V& report a
case of Bvans’ syndrone that was treated wth confi nation of
various nedi cal therapies including high dose steroaids,
i nmunogl obul i ns, anabolic steraids, vitanin Cand vincristine.
Later cycl osporin vas added vinen patient rel apsed on tapering of
sedds

Gaxse Report

BC 70 year ol d nal e had cone with chief conplaints of jaundice
and pallor of 6 nonth duration. He had devel oped nel ena 8 days
ago for which he had recei ved 4 bl ood transfusion outside.

Fol 1 ow ng nel ena, he devel oped orthopnea and edena feet for |ast

6 days. nh examination, he had pallor, jaundice, bilateral pedal

edena. There was no purpura. Hs pulse rate was 110 min, bl ood
pressure 160/ 70mm Hg, and respiratory rate 16/ mnute.

Cardi ovascul ar exaninati on reveal ed e ection systolic nurnur at

base. He had bilateral fine basal crepitations and 4cmfirm
spl enonegal y. Q\S exanmination was nornal except that bilateral

ankl e refl exes vere absent. Fundus examination showed background
retinopathy. Wth this, working diagnosis of upper G| bleed,

portal hypertension wth congestive heart failure vas nade. R/l€e's
tube shoved altered blood. 4 packed red blood cell's were transfused
slowy. Uper G| endoscopy showed | arge esophageal ul cer and
nul tipl e punctate henorrhages in the fundus.

On investigations, conplete henogram showed henogl obi n
7.3gn% total |eukocyte count 8000/ nmi, platel ets 50000/ mmd,
reticul ocyte count 40%and peripheral snear showed pol ychronasi a,
nucl eated RBC's, spherocytes and reduced platel ets. Hs bi ochenncal
par anet ers showed bl ood sugar 456ng% S Blirubin /D1 5.6/
1.2/4.4 ng% SAOT/ PT 40/44 1U, S Protein 5.0/1.5/3.5 gn¥%
Uea 40my% Cetinine 1.2ng% Na 140neqg/L and K 4.4 neq/ L.
Bl ood gas anal ysis showed pH 7.26, pQ 86mmof hg pGQ 26nm
of Hy and HJO, of 13.4 mmol /L. H's coagul ogramwas with in
nornal linmts. Qonfs test, both direct and indirect were strongy
positive. Antibody subtyping showed it to be 19G (negative for
1gM 1gA @G, and G). Atiplatel et antibodies were al so strongly
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positive. Plasma henogl obin was 20nmg% Bone narrow
exam nati on showed erythroi d hyperplasia with increase in
negakaryocytes. Antinucl ear factor was negative, while thyroid
profile and prostate specific antigen were nornal.  Chest Xray,
el ectrocardi ogaram ul trasound abdonen and echocar di ogramwere
wth nornal |innts.

Wth above findings diagnosis of idiopathic Evans’ syndrone i.e.
aut oi mmune henol ytic anem a (Warm Anti body type) and
t hronfoocyt openi a, al ong with noni nsul i n dependent di abetes nel | itus
(N LDV, essentia Hypertension and esophageal ul cer was nade.
Patient was started on |/V hydrocortisone (100ng |/V 6 hourly)
along with antacids, sucralfate and proton punp inhibitor. Hs
di abetic hyperosnol ar state was controlled wth hydrati on, central
venous pressure nonitoring (10-12 cmof water) and insulin therapy.
The sepsis was control | ed adequately with I/V vanconyci n,
ceftazidine and amkacin. (@ngestive heart failure responded to
bl ood transfusions, al bumin, frusemde and oxygen.

A one veek, @ bleed continued. Repeat upper @ endoscopy
showed no active bl ood, while on col onoscopy, caecum and
ascendi ng col on showed mul tipl e henorrhagi ¢ spots wth nil d ooze
of blood. Rurpura had a so appeared since platel et count renai ned
lowi.e. 30000-40000/mmi al ong with | ow henogl obin. Miltiple
platel ets transfusi ons were given fol l oned by single donor platel ets.
A 10th day, patient was started on intravenous i nmunogl obul i ns
(.4gnkg/day for 5 days). Bven wth this platel et showed no rise,
however henogl obi n had shown significant rise of up to 10.0
g% From3rd veek, patient was started on Danozol 600ny/ day
along wth vincristine (VR 2ng I/V every week for 3 doses.
ARter third dose of MR platelet increased to 1.5 Lac/mimi.  (n
tapering steroids 5ny every week, platelets count again fell to
50000/ m8 on 40ng predni sol one at 3% nonths. This fall
responded to singe dose of V(R After that V(R coul d not be
repeated as, patient was showng signs of peripheral neuropathy. /As
platel ets were showng fall, while |overing steroids, he vas started
on cycl osporine 5my/ kg/ day in two divided doses for 6 days
followed by 3 ny/kg/day. Gyclosporin levels at 2 weeks were
170ng/L. Seroids vere tapered at 5 ny/week. The patient stablized
on predni sol one 10ny/ day and cycl osporin in 3ny/ kg/day wth
platel et count of 1.5 Lac/mm8 and hernogl obi n of 12gn%

D scussi on

Seroids are the mai nstay of therapy for Bvans’ syndrone.
Therapeutic response to ard predni sd one (1-2 ng/ kg/ day) is seen
in1-2weeks. If noresponseis seenin 3-4 veeks, or in case
o lifethrestenng energencies aher qtios aelodked far. Hgh
dose nethyl predni sol one (HOMP) in doses of 20ng/ kg for 3
days produces faster response in 3-5 days. HMP needs to be
fdloned up wth oral sterois. Intravenous i nmnogl obin (1IMQ
aethefastest neas o incressingpades. Rade couts rises
in24-48 hours. Response rate i's 60-80% hovwever response only
lasts a week or nore. A present the reconmended i ndi cati ons
of IMGare acute life threatening energencies or preoperative
period. Qher drugs used incl ude Danazo 600-800Y day, however
it produces sl owtherapeutic response (weeks to nonths). the
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naj or berefit of Daezd isthet it sustans partid remssion ad
allovs | over doses of steraids. Grtotoxic i nmanosuppressart s
(azat hi aorine, cycl gphosphanide) have been used in refractory
oftopenias’. Thengior indcaias beng dsesse of naths doration
and contraindication for splenectony in patients uresponsive to
sterads. The dsadvatage is thet therapatic resposeis slowto
achieve (2-4 nonths), response rate i's about 50%and associ at ed
side effects are vel| knom. Mncristine has inportant rdein
refractory conditions as it achi eves therapeutic response wthin
several days. Houwever, response lasts only a fewdays to weeks,
as happed in our petients.

Various treatnent nodal iti es have been suggested for Bvans’
synrone.  Inviewd highrd gmse rae ater spenectony, ned cd
tregtrat wthmiltiagetsi.e, IMG sterads, vinoristine Caezd
and possi bl'y cycl osporin has been advocated.  There have been
rgotsinliteauerepdgthe dficay  odogrininreratay
Brans' syndrone. Gycl osporin appears as a sal vage treatnent in
life threatening resistant auto nmune henat o ogi cal di seases?®.
Sl enectony vas not considered in our patient because of |ack of
famlies consent and vel | known di sadvant ages |i ke high rel apse
rae procedre reaed norbidty and narta ity and overvnel ning
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post spl enectony infection (@9).

Hence BEvans’ syndrone unresponsi ve to steroids can be a
chal lenging proposition. Stuati on becones nore conpl ex, when
IMGfals toproduce platelet rise. A this stage nultiagent
treatnent nodalities need to be used in such life threatening
Sttias
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Afuzosinis a selective a pha 1 adrenoreceptor antagonist. |t
distributes preferentially in the prostate conpared to pl asna and
decreases the prostatic snooth nuscl e tone.

Mechani smof Action : The synptons associ ated w th beni gn
prostatic hyperplasia (BPH such as urinary frequency, nocturia,
weak stream hesitancy and i nconpl ete enptying are related to two
conponents, anatonical (static) and functional (dynamic). The
snooth nuscl e tone is regul ated by A pha(x) - adrenergic receptors.
Afuzosin exhibits selectivity for a pha adrenergic receptors in the
lover urinary tract. B ockade of these adrenoreceptors can cause
snoot h nuscl e in the bl adder neck and prostate to relax, resulting
inan inprovenent in urine flowand a reduction in synptons of
BPH It is a selective antagoni st of post-synaptic al pha
adrenoreceptors, which are located in prostate, bladder neck, pros-
tate capsul e and prostate urethra

Phar nacoki netics : Absol ute bioavailability of Afuzosin 10ng
under basal conditions is 49% Followng multipl e dosing of 10ng
Al fuzosin lead to maxi numconcentration is 9 hours. It is
noderat ety bound to human plasna proteins (82 to 90%. It
under goes extensi ve netabol i smby the liver; it is netablized by
three netabol i c pathways: oxidation, Odenethylation, and N
deal kyl ation CYP3A4 is the principal hepatic enzyne i soformin-
volved inits netabolism It is excreted 69%in feces and only 11%
of the administered dose is excreted unchanged in urine. Hif life
is 10 hours. The extent of absorption is 50%under fasting con-
ditions’ therefore, alfuzosin should be taken inmedi aely followng a
neal .

Indications : It isindicated for the treatnent of the signs and

\.

( )

synpt ons of benign prostatic hyperpl asi a.

Dosage and administration : Reconmmended dose is
10ng daily to be taken immediately after the same neal
each day.

Precautions : (i) Carcinoma of the prostate and BPH

cause nany of the sane synptons. These two di seases
frequently coexist. Therefore patients thought to have
BPH shoul d be exami ned prior to starting therapy with
al fuzosin to rule out the presence of carcinona of pros-
tate. (ii) Drug Interactions : Pharnacokinetic and pharna-
codynam ¢ interactions between al fuzosin and other al pha
bl ockers have not been determined. However’ interactions
may be expected and al fuzosin should not be used in
conbi nation wth other al pha bl ockers. (iii) Qoronary insuf-
ficiency : If synptons of angina pectoris appear or worsen’
al fuzosi n shoul d be di scontinued. (iv) Hepatic insufficiency
. It should not be given to patients with noderate or
severe hepatic insufficiency. (v) Renal insufficiency : Sys-
tenic exposure increases by approxinately 50%in patients
with renal insufficiency. (vi) Patients with congenital or
acquired @ prolongation. Wrsemw th 40ng dose. (vii)
Postural hypotension with or w thout synptons (e.g. dizzi-
ness) nay devel op within a few hours foll owing admni stra-
tion of extended-rel ease al fuzosin.
Adverse Reactions : Dizziness-5.7% URT infection-3%
headache-3. 0% fatigue-2.7% rarely abdomnal pain, dys-
pepsi a constipation nausea. inpotence, bronchitus, sinusi-
tis, pharyngitis rashes and tachycardi a.
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Mostract: Hectile dysfunction (ED) is awdey occurring disorder that affects nen of al ages. The
preva ence and severity of EDincreases wth age and resuts in cosiderdd e distress ad inpect on qa ity

of life

ED often has mul ti pl e causes, and diagnostic eval uation shoul d i ncl ude psychosexual ,
endocrinol ogical, newrd ogica and vascu ar factors.

Treatnent includes oral therapy wth sildenafil,

tadd afil, aponarphine, phentd amne, intracavernosa and intraurethra aprostadi| o papavering vacuum

erection devi ces, penile vascdar surgery and penile inpl ats.

This article presents a brief over viewon

the diagnosis, treatnent options and the upconing therapi es for the nanagenent of ED
Key Virds : Eectile dysfuxctiony ldenafil; Taddlafil; Aprastad|.

[ ntroducti on

Eectile dysfuxction (D canbe defined as aninghility to sustan
o naintanpeileeecttiond suficiet rigdty for saisfactay
sexual perfornance. penile erectionis a conpl ex series of
ineyaed nerd and vascul a everts cd mneting in the accundl ati an
o Hood uder pressure inthe penis that cases edaorganrigdty.
Ay imnsufficiency a ay level wil resut infalue to achieve
eection Thus EDisamitifactorid diseese Itsincidenceis
strongy related to age wth a preva ence of 2%at the age of 40
years, rising to 25-3at the age of 65 years’. HEDcan have a
strong negeti ve effect onthevel beingad qality o life and can
cause psychd ogi cal inal ance. Therefore, it is inperative to
exanine a patient thoroughly (both nedically as vell as
psychol ogi cal ly) to diagnose the problemof EDand treat it
accardngy.

Hidoy

Bycdaoged : Thisisthe comanest case o inermttet erectile
falueinyoung and nndd e aged nen It uswd |y occurs secondary
to sone organi ¢ dysfunctio®. Qinicaly higher leve s of serum
nor-epi nephri ne have been reported in patients wth psychogeni c
EDas conpared to nornal contra's or patients wth vascul ogenic
ED

MNuagic: Aylesana theled o ran sgrd cad caernos
and pudendd nerves can cause D Parkinson' s di sease, stroke,
tunor and Azheiner’s d sease are d so often associ ated wth D
Inuies and disorders at the spind level (e g spinabifida
ddocaion syringoglia tunars ad mitipe sderosis) nay affect
the erectile function. latrogenic i npatence can occur fdlowng
various surgical procedures like radica prostatectony, perined
prostat ect ony?, abdoninal perineal resection and external
sphi nct er ot ony”.

Eaocrinal: Dabetes nellitus (DM is the coomonest endocri nal
dsorder casing ED It hes been reported thet nen wih d abetes
have fever slegp re aed erections, |ess tunescence ting, d nn shed
pilerigdty, loxr penile bood pressure then age nat ched nont
di abetic ner®. DMcauses EDthrough its vascu ar, neurogenic,
endothel i al and psychogeni ¢ conpl i cations rather than insulin
deficiency per se®. Both hyperthyroi d smand hypot hyroi di sm,
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decreased testost erone concentrati o’ and hyperprd acti nemha are
associ ated wth di mnished |ibido and ED

\éscu ogeni ¢ : Adequat e venous occl usion is one of the inportant
prerequisite for erectile process.  Incidence ad age & the anset
o cooay atay dseese ad Dis sadtorunpadlds  Ateid
i nsufficiency, hypertension, hyperlip denna, cigarette snoking and
DMare the conmon risk factors for vascul ogenic 2 \eno-
occl usi ve dysfuncti on can d so be due to degerertive changes e g
Peyroni € s disease?, ddage ad traunatic injury to a buginea
resul ting in inadequate conpressi on of subtunica and emssary
Ve 5.

laragenic : They are often the cd prits and around 23%0df al ED
can be attributed to nedicati ons®. Antiandrogens (cinetidine,
spi ronol actone, ketoconazol e, finastride), antihypertensives
(doidne nethyl dopa, beta-bl ockers, thiazi des), atidegressats
(MOinhibitors, tricyclic antidepressants, barhbiturates and
benzodi azepi nes), digoxin, netocl goranide and anabdl i ¢ sterai ds
are likdy to produce ED

D agnosi s

CGrefu histoy ad physicd exanminetion formthe initid stepin
thedagosis o D Bood levds o ducose creatinne lipids,
thyra d hornanes, testosterone, |uetinizing hornene and prd actin
need to be ascertained ad are the arganic causes of D Nocturndl
peni | e tunescence (NPT) occurs for atotd tine averag ng around
10 nir/ ni gt during rapi d eye novenent (REM sleep and its
neesurenart is used a narker of erectile fuctiams o anindvidd .
If history of nocturnal erection is questionable, NPT can be
neasured in a sleep laboratory o wth the use of a strain gauge
o snap gauge band.  Inthe strain gauge test, the petient waps
astrip of strangauge aroud penis befaore sleespng.  If thering
brecks dag theline o pafection thetest is cosidered positive
indcating occurence of arigderection. Hwever, thevdidty
of the test is questionable in nany cases |ike psychogenic ED
vihere NPT nay be absent?.  Therefore, NPT is not indcated for
routine use. Ancther test used is the neasurenent of penile
buckl ing pressure in vihich a pressure device i s pressed agai nst
the g ans peni's ad the pressure required to nake the penis buckl e
isneasured in k. Nornal rigidpenis buckles if pressureis
nore than 100mmiy.  If the penis buckles at pressure | ess than
60 nnfy, it is considered too soft for vagina penetrati on®.

Apart fromneasuring the rigdity, penile blood flowcan d so be
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neasured by Doppler technique. This technique is called as
Rrile/brachid systdic presswreindex adinthis penile systdic
pressure (as deternined by Dpoppl er technique) is divided by
supine brachid systdic pressure (neesured sinul taneously). A
index of <0.6 suggests vascul ogeni c i npotence.  However, this
test isdsona cofanatay asit evd uetes the Hood flowthrough
dorsad penile atery wichis na invdvedinthe erectile process
ad nat through cavernosal arteries wich are actud ly invdved in
erection Thus, when cavernosd arteries are d sessed and dorsd
atery o penisisnonal, thetest wll fal to detect inpatence
Rul sed doppl er ana ysi s and hi gh-resal uti on ul trasonography can
al so be used in conjunction wth intracorporea injection of
adprostadi| to assess blood flowin the cavernosal arteries. A
sinpl e papaverine stinol ation test (usually 40ng wth or wthout
2ngy of phentol amne to potentiate its effect) distingui shes
responders fromnorresponders and hel p sel ect candi dates for
self-inectiontrestnent™ @l or Doppler inagng after i nduci ng
naxi nal intracavernous snacth nascl e rel axati on wth papaverine
provi des detail ed i nfornation about penile henadynanics and is
paticdarly usefu indstingishing arteria insufficiency from
venooccl ussi ve dysfunction®. Nosingle test is confornatory,
thedaedindanreeks toaardaedincd firdngs wthlaoraay
investigations to diagnose BEDand its etiol ogy and offer the
petient, nost stitade trestnent option

Managenent

Psychosexual counseling : Psychosexual counseling is essential
intreating EDas ather treatnent wil fal inagients o prinary
psychogenic ED It is ained at decreasi ng perfornance anxi ety
by incressing the rage o sexd ativities adths requires dose
cooperation of the sexua partner. Therefore both the partners
shoul d be counsel ed.

Hornonal therapy : In young hypogonadal nen, depot
preparations of testosterone shoul d be given every 2-3 weeks.
This trestnent inproves botht eh libido ad the patency. Hwever,
thereis arisk o beignprostatic hyperpg asia ad prostae cacer ™.
Thus close nonitoring of prostate specific antigen (PSY and
uinary flovrae is recomended befare and during this treatnert.

Frst Line Drug Therapy :

Slderafil @ 1t isapaent inhihto o phosphod esterase type V
(FE5)- the predominant i soenzyne responsi bl e for degradati on
of cQW7. dncethe drug only potentiates the action of cGW
rather then stinal aingits production, it acts oy inrespose to
sexua stination. It is predoninantly elininated by hepatic
net abol i sm(nai nl'y by cytochrone P450 3A) and converted to
an active netabolite Sdesnethyl -sildenafil. Hif-life of both
silderefil adits netabdite is aout 4 hours®.

Sldenafil (25,50 and 100ng) has been eval uated clinically in
various trids. Areviewof these studes indcates that it is
effective inabroad range of EDpeatients regard ess o etid ogy,
severity ad age Inaradonzed doude Hind pacebo cotrdled
study, in petients wth EDdue to d abetes nallitus (n=268), 5/
o patietsrecaving sildeefil reported i nproved erecti ons versus
10%on pl acebo (P<0.0001)%°. Report of another randonzed,
dobl e blind, placebo cotradled, crossover, flexible-dose (upto
100ng) study® in patients wth EDresul ting fromspina cord
inuyhave somhdiy staisticdly sigificat scarein sil daefil
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gouwp versus placebo. I nprovenent in erectile function was seen
inl16d 25 (64% patients wth no residud erectile function ad
111 of 143 (78% petients wth erectile function (R0.0001) after
sildenafil (doses ranging from25-100ng). Conmonly reported
adverse effects intria 21 vere headaches (16%, flushing (10%,
dyspepsi a (7%, nasal congestion (4%, winary tract infection,
diarrhea (al 3%, dizziness (2% and abnornal vision, Till
Novener 1998%2, nore than 6 nillion sildenafil prescriptions
vere di spensed and the FDA had reported 130 deaths in patients
wo vere prescribed the drugin U8 In 48 patients, causes of
deat h were unknown, 41 patients had a known or suspected
nyocard d infarction, 27 hed card ac arrest, 3 hed coroery artery
dsesse Theintervd betveen ingestion of sildenefil to desth ves
betveen 4-5 hours (34% petients, ad tine interva vere unknom
for 48%peatients. CGrdovascu ar risk factors existed in 70%of
petiets? It iscatrandcaedinpeiatstaingntraes a nitric
oxi de donors because of patentia danger of hypotensi ve epi sodes
and i schenha during coitus®®. The drug shoul d a so be avoi ded
inthose for wiomsexud activity carries a najor card ovascu ar
risk. It shoddbe used ith cation or better avaded in petients
wth ustad e agng, heart dsease, wth recert histary (<6 narths)
o heart attack activity carriesangjor cadovascd ar risk It
shoul d be used with caution or better avoided in patients wth
ustad e agng, heart disease, wth recent histary (<6 naths) of
heart attack, strake o life threstening arhythma, hypotersion o
uncontra | ed hypertension and retinitis pi gnent osa®.

Tadd afil : Another FOBS inhibitor tadd afil, hed been shom to
be about 20,000 to 44,000 and 800 tines nare sel ective inhi bitor
or PDE3 and PDE5 versus PDES respectively.  Thus, the
FOES. FOES sel ectivity ratio of tadal afil nore than 2 orders of
nagni tude higher than that of sildenafil. FRurther, the naxi num
serumtadal afi| concentration is reached in 2 hours, but the
geonetric nean hal f-life of tadal afil is 17.5 hours®* This
permacd agcd prdfileis cosistet wth abroeder dincd periad
o resposiveness. This long hd f-life (317h), wth a comiortady
I ong wndow of opportunity, rel eases coupl es fromthe need to
pansexud activities ad therefare provides the higest anaut of
spotareity for sexud activities. Neither drugrel ated serious
card ovascu ar adverse everts nor cd or visi on d sturbances vere
encountered in the Biuropean dail y-dosing tria and pl acebo-
cotra led, fixed-dose (10-and 20-ng) trid in d abetic petients®
wththis dug

\eraderefil 1t is aather sdective odly active HES inhibitor
wth a nean tnax of 34 ninutes and has al ready undergone phase
2dincd trids. It hes been shom to be effective in EDregard ess
o age, etidogy, o severity of EDinaphase 3trid. Inthese
petients on the 20-ng dose, adverse everts > 2%i ncl uded fl ushi ng
(10-11%, headache (15% and dyspepsi a (7%, Vi sion di sturbances
(4%

Second i ne drug t herapy

Aprostad| : Intra-cavernosal injection of R& 1 causes snoath
noscl e rel axation and vasodi | atation leading to erection. It is
net abal i zed by enzyne prostag andi n 15- GH dehydr ogenase, wihi ch
is active in corpus cavernosun¥. Ater ICinjection, 96%cf
P& 1is locally netablized wthin 1 hour and no change in
peripheral blood | evel s has been observed®. sually a good
response i's seen wth a dose of 20ugma prostadil. Inoelarge
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tria® (n=187) of EDpatients, use of RE& 1 vas associ aed wth
good erectile respose ad sexd satisfactionin 91%df red perts.
I'n another open flexibl e dose study® (n=683) ED patients were
given RG&=1 Qi of those receiving RdEe1, 87%0f patients
reported a sati sfactory sexud perfornance. In ancther trid ,®
conparing papaverine and phent ol anine mxture (7.5 60ny
pepaverine + 0.25-2 ng phentd anine) wth d prostad | 10-20neg),
adequet e erection vas seen in 67. 1%daf 51 petiets g ven papaverine
+ phentol amine nixture and in 79. 1%o0f 76 patients given
dpotadl sceefedsregtedveeppna ijetinsite (16 1%,
ecchynesi s and henat ona (1 5%, priapism(1 3%. The incidence
to priap smwvas | ess in conpari son to papaverine.

Aprostad| candsobe gventras-uetrdly adthe tecmiqeis
caled as nedicated Uethera Systemfor BEection (MED. It
invol ves the placenent of PRde1 pellet intothe urethra by an
gplicao ater the nan hes pessed wine. Wthin 10 min, up to
80%0f RE&1is absorbed by the uretheral nucosa, leading to a
significant increase in cavernosal artery blood blow The
effectiveness of MUBE was studied in a doubl e blind pl acebo
control | ed prospective study® where in 1511 nen aged bet ween
27 and 88 years wth EDof varying etio ogy were erdled  In
clinicd testing wth MEE an erecti on adequate for intercourse
vas attained in 65 9%o0of adninistration. The MEE was found
to be effective regard ess of age of the ptiet ad etidogy o ED
The nost common si de effect reported was penile pa n.

Inadrect conparatiave tria of IUand ICal prostadi|, Forst
shovned that 1Cal prostadil had clinica advantages over the |U
admni stration route. The percentage of subjects show ng
conpletely rigd erections wth naxi nal cavernous sneot h-nuscl e
rel axation was 48 and 10%respectively. Mreover the rate of
penile pain o bunng vas nearly 3 tines higner wth IUthan IC
dprostad| addradaay adverse evets (e g, dzzness, sveting
hypot ensi on) were reported only inthe IUal prostadi | group®.

Third line drug therapy :

Aonarphine : 1t has been found to vork effectively in patients
of EDwth awde range of etidogy, severity and co-norbidity.
It isvdl tderaedif gvenbysidinmd () rate Inacoss
over study conparing aponorphine (3ng ) wth placebo, it
produced a rapid response wth 71%0of erections occurring wthin
20mn*. Three ng aponorphine S was significantly nore
effective than placebo (p<0.001) for the percentage of attenpts
resutingin erections firmenough for intercorse adresutingin
intercourse, as assessed by bath petiet ad partrer. Md an tine
to erection vas 18 8 min.  Aout 5% petients trested wth this
nedi cation at a dose of 2ng or 3ng report nausea, and the
recommended dose regi nen of aponor phi ne SL can cause a
transi ent vasovaga syndrone (inci dence < 0.29% wth fanting/
syncope™.

Fentd anine : It is non-specific a pha-receptor antagoni st that
hes been shom to have erectogenic activity. Inone study erectile
response rates of 30-40%vere reported wth buccal adnnni stration
of phentd anine conpared wth 15-20%wth pl acebo®. Law ess
and Gee® revieved the clinica efficacy of phentd anine in D
They concl uded that petients wih non-organi ¢ dysfuncti on recel ved
the gestest effect of phertd amne wth thet effect possiby being
dose dependent as well. Qal route provided a nuch better
response i n conpari son to bucca phentd anne of | over dosages.
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Yohnine: It isanadly adinistered inddagqind onic dka ad
aget wih peripherd dpha-2 adrenerg c receptar bl ocker activity
ad catrd nradeegc agm st ativity. InadodeHdind patid
cross-over study®, 82 patients wth EDwere gi ven yohi nii ne.
Ater 1 nonth of treatnent, 14%experienced full and sustai ned
erection, 20%reported partia response and 65%reported no
i nprovenent. The 34%response was encour agi ng because there
ves ahighinddence o dabetes ad vescua pathdogcd codtion
inthe poppdaionerdledinthe study. It gopears thet yohi nhine
nay be useful in younger patients, wth EDof shorter duration
(R years), indegpendet of the degree of severity. The recomnended
dose is 27 ng g ven 30 min prior to sexud activity®. The nost
conmon adver se effects wth yoh nini ne i ncl ude anxi ety, increased
uinary frequency, tachycarda, and incressed arterid pressure®®.
Inatria by Fwand et a,*® the nore conmon adverse effects
in teh yohi nioi ne group incl uded di strubed sleep, nild di arrhea,
lack of erergy, and, suprisingy, loner sexud desire. Ssset et
al ® assessed 82 petients wth EDof nixed causes to study which
petients nmight benefit nest fromyohinhine treatnent. patients
recei ved either placebo or 5.4ng of yohinbine four tines daily.
The dose of yohi i ne was gradual |y increased to 10.8 ng four
tines daily throughout the 4-veek study. Rositive resuts vere
foud in 34 percent of patient of patients taking yohinbine The
athors foud thet petierts vo hed mild dysfunction, short duration
o eeatile dsfuction (less then 2 yers), lor leds o aterid
insufficiency, and high-nornal testosterone | evel s responded
sigificatly better. Thus, yoiimireis it avery effecti ve agent
for organic ED patients and shoul d be preferably used for
psychogeni ¢ or non-organic ED  However, Hatzi christou and
Rescat orit who revieved treatnmt of erectil e dysfuncti on concl uded
thet stud es denarstrating signficat efficacy of Yoh nhine suffer
fromnethodd ogica flaws and therefore do nat have a si gnifi cant
advant age even in psychogeni c E2

Myisyyte hdradh aice : 1t is dpelsdective adenerg c d acker.
Inapacebo cotraled study? in patients of nerogenic D an
ICinection of 10-30 ng of noxistyl eresulted in a conpl ete
erection in 58%patients conpared wth 0%in placebo group. A
study showed that in conparison to P& 1, the efficacy of
naxi sylyteis quite lov Wkile naxi syl yte resuted in successfu
sexua intercourse in 46%of patients, 81%patients using Ra&
lreported sexud intercourse. Thus naxisylyte is oy of val ue
inpatiets wo canat tderate RE&E1 induced pain, fibrosis of
prigasm

Pentoxifylline : Patients taking this drug for treatnent of
claudication of |oner lins reported i nproved sexual function
wileanthsnedcaiof. Thaeae patodfyilinel2ginthree
dvided doses ord |y for 8 weeks vas assessed in patiets wth ED
due to borderline arteria insufficiency (n=36) in EDpatients.
Therapy vas found to increase peak systdic vel ocities (PO%) a
the end of the treatnent. The nean change in PSV achi eved by
pertaxdfylline treatnent (6.25 cms) ves significatly higher then
that achi eved by placebo (0.38 cnis). Seven patients had a
posi ti ve response (successfu caitus achieved after treatnent wth
petoxifylling). N serious side effects vere reported™.
Sraoergcdugs : Inepeinetd studes, seraonergc system
hed eibited aninhibitay efect onsed behaviar ad therefare
agents wth anti-seratonergic properties have been tried in B2P.
Inadodedind radomnzed pacdo cotrdledtrid®, trazodoe,
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ketanserin, and maserin gven ardly vere investigated interns
o effectiveness in D Ratiets aged 23-68 years bd i eved to have
ED of non-organic etiol ogy were selectd on the basis of ther
response to intra-cavernosal papaverine. The patients were
randonized into 4 groups, 25 in each group recei ved 50ny
trazodore tid or 20 ng ketanserine bid or 10ng manserin tid or
placebo for 30 days. The positive response in trazodone group
vas higher (65.2% as conpared to ketanserin (19%, nihanserin
(31.6% and placebo (13%. In trazodone group, one patient
reported priap sm one experi enced severe sedati on, whil e tvo had
xerostoma and one blurred vision. Grrently these drugs have no
ra e in the nanagenent of EDbecause of their linted efficacy,
gde sice efects ad avalaility o sdfer agats.

Ryoaverine : Papaverine inhi bits phosphod esterase erzyne | ead ng
toanincreased cAW and cORPin penile erectile tissue. It dso
bl ocks vl tage dependent cal ci umchannel s, decrease in ca cium
influx ad inpai rnent to ca ci umacti vated patassi umand ch ari de
curents”. Al these nechanisns | ead to rel axati on of cavernous
snooth nuscle cell's and penil e vessels.  Papaverine, netabd i zed
inliver has ahdf-life of 1-2 hours. It has been shom to be
effective in both psychogenic and newrogenic D The advant ages
aeitslovcost ad stadility a roomtenperaure.  Inportat sice
effects are priapism(up to 3%, corpora fibrosis (up to 33%
and e evation of liver enzynes.

Ther api es under devel opnent

\éscective intestind pdypeatice (MPD: MP, arigndly isdated
fromsnal| intestine, is apoet snooth noscle rdaxant. It is
proposed that M P nay be a newratransnitter fro penile erection
Sud es shoved that 1Cinection of MPonly | eads to tunescence
and does nat produce rigd erectiof®. Therefore, it vas conhi ned
wth other drugs |ike phentol anine and vas found to be very
effective®. Inastudy of 52 nen wth EDof mixed etid ogy who
exihited ful respose to papavering ICinection o ug +0.5
2 ng phentd anine led to a functiona Iy rig d erection in 100%
cases. Bren after 6 noths of fdlowup, there vere no conplants
o pan coporea fibrosis or prigoism The coni nation of MP
ad pretd amre i s efficacios and a sefe dtermative for petiets
who suffer fromPG& 1 i nduced pai n.

Gldtaingaerdaed peatice (cGH: It is apotet vasod |l aor
and has beens shom to rel ax strips of cavernosal snaoth noscl es
invitro. | nmunohi stochenncal techni ques have | ocal i zed cGPin
cavernosal nerves, wthinthe vals of cavernous arteries and in
cavernous snoot h nuscl es®.  Mreover, cGP injection i nduced
anincresse inthe penile arterid inflow cavernous snacth noscl e
rel axati on and cavernous outflovocd uision Dse-rel ated i ncrease
inpenile blood flow Qinicaly the conination of cGP and
dprostad| hes been reported to be effective in 58%d patiets in
vhomat her drugs hed failed. Systemic side effects incl uded
facid flushingand hypaotension. cGPis cotrandctedinsicde
cd| anena, severe psychiatric dsorders like schi zophren a and
severe venous i hconpet ence.

Transcut aneous nitrogl ycerin : sing ultrasound, Heaton et a ®
have shoned a 46%i ncrease in penile arterid d aneter 10mn after
apyingdyceryl trintrate locdly to the shaft of penis. Ina
random zed pl acebo control | ed study®® of transcutaneous
nitrogycerintheraoy in 26 patients wth E satisfactory sexud
function was reported in 46%of patients and sone erectile
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inprovenent in a further 35%while placebo showed an
inprovenent inonly 1 patient. Headache was the nest conmon
side effect noted and 15%af petients vere excd uded fromthe trid
because of persistent headache.

Topi cal G eans

Triple Vasodilator Gnbination : Atopical creamcontaining 3
vasodi | ators (3%amnophyl i ne 0. 25%i sosorbide dinitrate and
0. 05%coder gocri ne nesyl ate) was eval uated in a doubl e blind
placebo contra | ed cross over study® in 36 nen wth ED of nixed
etiodogy. Results shoved that 58%0f nen using ¢ reamattai ned
an erection adequate for sexud intercourse conpared to 8%usi ng
the placebo. The creamwvas particu arly effective in nen wth
psychogenic ED  Wth dupl ex scaming, a signficant incresse in
penile arteria flowwvas ooserved on godication of the creamas
conpared to the pl acebo.

Mechani cal | ntervention

Vacuumerection devi ces (VE®): These devi ces use a vacuum
punp to increase bl ood flowto the corpora cavernosa to i nduce
an erection. They a so have a constrictor ring to retain bl ood
wthin the corpora and thus naintain the erection. VB> are a
safe, reasonably afforddd e and effective ad can be offered as a
noni nvasi ve first-line therapy, particdarly in petients for viom
oral drug therapy is contrai ndicated. However VEX are
cunber sone to use and | ack spontaneity. As this techniqueis
besed on the retention of static blood wthin the corpora, it can
cause penil e ca dness. Further skin bruising nay al so occur in
sone peti erts.

Fenil e vascul ar surgery @ 1t should only be used in young
inpotent petients, wth pure arteri ogeni ¢ i npotence secondary to
but pdvic o perired trauna and with no evidence of gererd i zed
aherosdercsis of ather vascu ar risk factars.

Renile Inplats : The nast invasive and usual |y the last resort
inthe treatnent of EDis insertionof apenileinpat. This
procedure is sually perforned when all other nethods or drugs
fal. Rileinpats ae nore reidde but have the d sadvatage
o patertid lifechangng swrgery. It isinportat toinfamthe
petiet tht peileingats sugeyisirreerside

@nclusion :

Wththe incresse in geriatric popd aion and d abetes, the nunter
o paietswth BDisboudtoincresseinrear fuue Therefae
physi ci ans have to be updat ed about the therapeutic options
adldle It ismadkdaytodianadaalednedcd histay wth
a thorough nedi cal exanmnation before diagnosing ED  Apart
fromPDES inhibitors and others under devel opnent (e.g.,
vardenafil), treatnent wth the dopanine agoni st apopnor phi ne,
locd thergpies wth vasoective agerts (e.g., dprostad|) ether
doe o incoingion wth B inhibitars, ad penile inp ats
represent sound second-and third-line clinica options. Intra
cavernosa therapy suffers froma high rate of discontinuati on
becase of pana thesited inection, ecchynasis ad prigosm
Sldenafil has cone out as a boonin patients wth D But it
shoul d be cautiously prescribed in patients wth card ovascu ar
risk. Aong wth drugs psychotherapy plays a ngjor role in
treting @ Lawess ad Gee, 1998 revieved the data of various
trestnent maddities in EDonthe besis of sug ective benefit tothe
petiet ad safety, tdeaility, eficacy, ad cost-effecti veress o
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therapy. They concluded that yohinhine is effective in 60 to 80%

of patients of psychogenic EDand not effective in organic ED
Sldendfil is effectivein 56 to 8%adf EDof nixed etidogy ad
>B0%effective in patients wth non-organic 0 Fhentd anine
vas 30 to 40%effective in conhi ned popul ai ons and 70%ef fecti ve

inpuey nonorganc D (Lawess ad Gee, 199).

I'n conperi son

tothese ard thergdes, vacumconstriction devi ces have a success
rate o >8for achieving an erection sufficient for intercourse
and penile inection therapy hes a success rate <8¥for dl causes
of dysfunction. Thus in conparison wth these therapies, the
efficacy of ord nedications ves quite less. Hwever, drugs are
still preferred over the non-drug nodalities as they are non-
invasi ve and a |l ownore spontanei ty.

Ref erences

1

2

[s¢]

5 B B ©

&

17.

Furl ow V.. Preval ence of inpotence in the Lhited Sates.
Medi cal Aspects of Hiuman Sexual ity. 1985; 19: 13- 16.

Wil sh AB, Retik ED, Vaughan AJ, Win WB. TomF Lue
Physi ol ogy of penile erection and pat hophysi ol ogy of erectile
dysfunction and priapism Ganpbel|'s Uology 7th Edn. \ol -
I1. 1998. 1157-1179.

Finkle AL, Taylor SP. Sexual potency after radical
prostatectony. J Uol. 1981; 125: 350.

MDermott DV Bates RJ, Heney NV Althausen A Erectile
i npot ence as conplication of direct vision cold knife
urethrotony. Uol ogy. 1981; 18: 467- 469.

Jevitch M, Edson N Jarnan VI Vascul ar factors in erectile
failure anong di abetics. Uology. 1982; 19: 163- 168.

Mchal V, Ruzbarsky V, Zorgniotti AV Rossi G Hstol ogi cal
changes in the penile arterial bed wth aging and di abet es.
Proceedings of the Arst Internati onal Gonference on corpus
cavernosus revascul ari zati on. 1980; 113- 119.

Qunni ngham &R Hrshkowitz M Korennman SG Karacan |.
Test osterone repl acenent therapy and sleep-related erections in
hypogonadal nen. J Qin Endocrinol Metab. 1990; 70: 792- 797.
Metz P, Ebbehoj J, Uhrenhol dt A Végner G Peyronie’s
disease and erectile failure. J Uol. 1983;130: 1103-1104.
Win AJ, Van AK Drug induced nal e sexual dysfunction.
Uol din North Am 1988; 15: 23- 31.

Karacan |, Wilians R, Thornby JI. Seep-related penile
tunescence as a function of age. Ann J Psych. 1975; 132: 932.
Barry JM Bkank B Boileau M NPT nonitoring wth stanps.
U ol ogy. 1980; 15: 171.

National Institutes of Health. |npotence. Consensus
devel opnent Conference staterment. Int J |Inpot Res.
1993; 5: 181.

Karacan I, Scott PJ. WIliamR. The role of the sleep | ab
intreatnent of inpotence. wllians Textbook of S eep
disorders, D seases and Treatnent. 1982.

Lue TF, MCGore R0 Functiona deval uation of penile arteritis
w th papaverine. Contenporary nanagenent of i npotence
and infertility. 1988, 57-64.

Kirby Rs. Inpotence: diagnosis and nanagenent of nal e
erectile dysfunction. BM. 1994; 308: 957- 961.

Lue TR Hicak H Mrich KW Tanagho EA \Vascul ogeni ¢ i npot ence
eval uated by hi gh resa ution ul trasonography and pul sed Doppl er
spectrumanal ysi s. Radi ol ogy. 1985; 155: 777- 781.

Boolel M Gepi AS Gngell JG Alen M. Jldenafil a novel
effective ora therapy for nal e erectile dysfunction. B J
Uol. 1996; 78: 257- 261.

Mrales A Gngell G Gllins M Wckes PA Gsterloh JH
Qinica safety or oral sildenafil citrate (Magra™ inthe
treatnent of ED Int. J. Inpot. Res. 1998; 10: 69- 74.
Rendel | TS Rajfer J, Wcker PA Smth MD Sldenafil for
treatnent of EDin nen wth diabetes: a randomzed control | ed
tria . JAVA 1999; 281: 421-6.

Hlngren E Gvliano F Hiltling C Sldenafil (Magra™ in

24

JI MBA Apri | - June 2005 Vol . 18 No. 2

the tretnent of ED caused by spinal cord injury: a doubl e
blind placebo controlled, flexible dose, two way cross over
study. Neurol ogy. 1997; 50: A127.

Gterloh |, Eardley I, Grson G Padna-Nathan H S ldenafil:
a sel ective phosphoi di esterase ES inhibitor in the treatnent
of D In: Garson G Kirby R Gldstein | (eds). Textbook
of Erectile Dysfunction. Isis Medical Mdia Oford.
1999; 285- 308.

US food and drug admini stration. Postnarketing safety of
sildenafil citrate (viagra). 24 Nov 1998, Rockville, WA
Q@ldstein| et d. @a sildenafil inthe treatnent of erectile
dysfunction. Sildenafil Study Goup. New Eng J Med.
1998; 338: 1397- 1404.

Padna- Nt han H Rosen RG Shabsingh R Saikali K Vétkins
V, Pullman B 1C351 (Aalis) provides pronpt response and
extended period of responsiveness for the treatnent of nen
wth erectile dysfunction (D). Pogramand abstracts of the
96th Annual Meeting of the Anerican U ol ogical Association;
June 2-7,2001; Anaheim Gilifornia

Rost H ICEL (tadd &fil, Gais): udate onclincad experiece
Int J (Inpot Res 2002 Feb; 14 Suppl 1: S57-64.

Porst H Fosen R Padma-Nathan H et al. The effifacy and
tolerability of vardenafil, a new, oral, selective
phosphodi esterase type 5 inhibitior, in patients wth erectile
dysfunction: the first at-hone clinica trial. Int JInpot Res.
2001; 13: 192- 199.

Roy AG Adai kan PG Sen DK RatnamSS. Prostagl andin 15-
CH dehydrogenase activity in hunan penile corpora
cavernosa and its significance in PGned ated penile erection.
B J Uol. 1989; 64: 180.

Van Ahlen H Perkar BA, Sticht G Hertfelder HJ.
Phar nacoki neti cs of vasoactive substances admnistered into
the hunan ocrpus cavernosum J Uol. 1999; 151: 1227.
Porst H Von Ahlen, Bock T, Bock T, Hilbig W Haut anan
R Lochner-Ernst. Intracavernosal self injection of
prostaglandin EL in the therapy of erectile dysfunction. VASA
1989; 28 (suppl ): 50-56.

Linet O, Qrinc FG Eficacy and safety of intracavernosal
aprostadil in nen wth erectile dysfunction. NEg J Md.
1996; 334: 873- 877.

Lui SMG Lin JSN Treatnent of inpot: Conparison between
the efficacy and safety of ICinjection of papaverine plus
phentol amine [rigitine] and PGE. Int J Inpotence Res.
1990; 1: 147.

Padma- Nat han H Hel Il strom MG Kai ser FE Treat nent of
nen wWth erectile dysfunction wth transurethral a prostadil.
N Engl J Med. 1997; 336: 1- 7.

Porst H Transurethral alprostadil wth MBE (nedicated
urethral systemfor erection) vs intracavernous al prostadil -
aconparative study in 103 patients wth erectil e dysfunction.
Int J Inport Res.1997;9:187-192.

Dul a E, Bukofzer S, Perdok R GCeorge M and the
Aporor phine SL Study G oup. Doubl e-blind crossover
conpari sion of 3ny aponorphine SL with placebo and wth
4ny aponorphine S in nal e erectile dysfunction. Eur Ual.
2001; 39: 558- 564.

Wagner G Lucy S, Levir R, Zogniothi A Buccal
phentolanine: a pilot trial for nale erectile dysfunction at 3
separate clinics. Int J Inpotence Res. 1994; Suppl - 1: D 78.
Lawess G Gee J. @d ned cations in the nanagenent of erectile
dysfunction. J AnBoard FamPract. 1998 11(4): 307- 14.
Mrales A Gondra M Onen JA Surridge DH Fenenore J
and Haris C |Is yohinbine effective in the treatnent of
organi c inportance? Results of a controlled trial. J Ual.
1987; 137: 1168.

Ssset JG Tessier A Wincze J, Bansa S Ml hotra G Shvacha
MG Efect of yohinbine hydrochl oride on erectil e i npot ence:
a doubl e blind study. J Uol. 1989; 141: 1360- 1363.

Mnn K Kingler T, Noe S Roschke J, Miller S Benkert Q
Efects of yohinbi ne on sexual experiences and noct ur nal



84

penil e tunescence and rigidity in erectile dysfunction. Ach
Sex Behav 1996; 25: 1- 16.

0. Fowand O, Kallan K S ob AK Yohinhine, erectile capacity,
and sexual response in nen. Arch Sex Behav 1997; 26: 49- 62.

41 Hat zi christou DG Pescatori ES. Qurrent treatnent and
energi ng therapeuti c approaches in nal e erectil e dysfuncyi on.
BJU International 2001; 88(suppl ). 31: 11-17.

2 Qsta P, Sxrazin B Bessdle F Mttet N Louis JF Saudubray
F. Isthe vdune injected, a paraneter likely to influence the
erectil e response observed after intracavernosal admnistration
of an al pha blocking agent. BEur Wol. 1993;24: 43-47.

43 Alenby KS Burris JF, Moczek W. Pentoxifylline in the
treatnent of vascul ar inpotence-case reports. Angiol ogy.
1991; 42: 418.

. Peskircioglu L, Karabulut A Deniz E Grmiyanoglu G Eol
D The role of pentoxifylline inthe treatnent of erectile
dysfunction due to borderline arteria insufficiency. B J Ud
1996; 77: 563- 565.

45, Andersson KE \Végner G Physiol ogy of penile erection.
Physi 0 Rev. 1995; 75: 191- 236.

46. Kurt U (zkardes H Ugor A Gernmiyanoglu C Gordal M
BEd D The efficacy of antiseratonergic agents in the trest nent
of erectile dysfunction. J Uol. 1994; 152: 407.

47, Bradi ng AF, Burdyga TV, Scripnyuk ZD. The effect of

The need for uni formethi cal guidelines for research on hunan
subj ects i s universally recogni sed. It has acquired a newsense of
urgency as thecritica issuesintheareaof biogenetic researchinvol v-
i ng hunan subj ect s have becone acute. Apart fromthe nandatory
clinical trailsonnewdrugs, anunier of di agnostic procedures, thera-
peutic interventions and prevention neasures i ncl udi ng t he use of
vacci nes, are bei ng i ntroduced whi ch i nvol ve hunan subj ects. Furt her
the advent of newnedi cal devices and radi o-active naterial s and
therapeutic benefits of reconbi nant DNA product s have added a new
di mension to the ethical issues that need to be considered before
eval uatingthesefor their efficacy, wility andsafety.

N Any resear ch usi ng t he hunan bei ngs as subj ects shal | bear in

4 ETH CAL GUI DELI NES FOR Bl OVEDI CAL RESEARCH )

JI MBA Apri | - June 2005 Vol . 18 No. 2

papaverine on the el ectrical and nechanical activity of the
guinea pig ruets. J Physiol. 1983; 334: 79.

48 \Vdgner G Grrtenberg TC Intracaversonal injection of MP
does not induce erection in nan. Vorid J Uol. 1987;5:7.

4.  Cerrtenberg TC, Metz P, Ottenren Fabrenkrig J.
Intracaversonal self injection wth MP and phentol amine in
nanagenent or erectile failure. J UWol 1992; 147: 1277- 1279.

5. Seif G Bernard F Bosch RILH Aboscif SR Lue TF, Tanagho
EA Apossible roe for calcitonin gene-related peptide in the
regul ation of the smooth nuscl e tone of the bl adder and
penis. J Uol. 1990; 143: 392.

51 Damlian M Sief GG Kvezyk M Jonas U Followup results
of a conbination of G3P and PG&1 in treatnent of erectile
dysfunction. J Wol. 1993; 149: 1296- 1298.

2 Heaton JP, Mralert Q). Topical glyceryltrinitrate causes
neasurabl e penile arteria dlatationininpotent nen. J Ual.
1990; 143: 729.

53 (Qaes H and Baert L. Transcutaneous nitrogl ycerine therapy
inthe treatnent of inpotence. Uol Int. 1989; 44: 309- 312.

5% Gma A Shalaby M Gnan M Essa M Ezzat A Mahnoud
M Topical treatnent of erectile dysfunction: a randonized
doubl e blind placebo controlled tria of creamcontaining
am nophyl Ii ne, isosorbide dinitrate and co-dergocrine
nesyl ate. BM. 1996; 312: 1512- 1515.

mndthefollowngprinciples of : i) essentiality, (ii) voluntariness,
i nf orned consent, (iii) nonexploitation, (iv) privacy and confi den-
tialy, (v) precautionand risk mnimsation, (vi) professiona conpe-
tence, (vii) accountability &transparency, (viii) naxi nisation of pub-
licinterest anddistributivejustice (ix) institutional arrangenents
(X) publicdonain(xi) totality of responsibilityand (xii) conpliance.

Recent advances inthe field of Assisted Reproductive tech-
nol ogi es, organ transpl antati on, Hinan genone anal ysi s, and gene
t her apy pron se unquest i onabl e benefits to nmankind. A the sane
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Decline of renal functionis associated w th proteinuriaand
systolic bl ood pressure in the morning in diabetic nephr-
opathy. Suzuki H Kanno Y, Nekanoto H (kada H Sugahara S.
ain Bxp Hpertens. 2005 27(2-3): 129- 38.

The ai mof this study was toinvestigate asignificance of i ncreased
proteinuriainthenorningandthe effects of anti hypertensivetreat-
nent onproteinuriaandarteria bl ood pressureinthe progressi on
of chronicrena insufficiencyintype?2d abeticpatientswth hyper-
tensi on and nephr ophat hy. I'nthree 24-hr uri ne sanpl es and bl ood
pressure noni toring, separatedinto anight-and dayti ne and spot
urineinthenorning, variationinprotein-creatinineratio(g/ g) ad
bl ood pressure vere assessed i n 24 (58 + 3years ol d; MF. 17/ 7)
di abetic patients w th hypertensi on and nephropat hy. Further-
nore, the effects of anti hypertensi ve t herapy of coni nations of
angi ot ensi n converting enzyne (ACE) inhibitor, cal ci umant ago-
nists, diuretics, and al phal bl ocker were eval uated in 3 years.
Hone bl ood pressur e neasur enent was carried out every nont h
and 24-hr urine wvas col | ected every 2 nont hs.  The basel i ne uri ne
excretionof protein-creatinineratioand bl ood pressure vere (1. 22
+0.13g/gcreatinine: 154/ 96 + 6/5 nmiy) i n daytine and (1. 39 +
0.13: 168/88 +15/7) inthe norning. A the end of the study,
si gni fi cant associ ations anong a decl i ne of 24-hr creatini ne cl ear-
ance and bot h of the urine excretionof protein-creatinineratio
(r=0.47, p<.01) andthe |l evel s of cystolic bl ood pressure (r=0. 46,
P<. 01) and betweenthe | evel s of systalic bl ood pressure and the
urineexcretionof protein-creatinineratiointhe norning (r=0.57,
p<.001) were denonstrated. However, there were no significant
associ at i ons anong ot her variabl es. Anal ysi s of patients who had
systolic bl ood pressurein the norning | ess than 140 nmy re-
veal ed that 65%of these patients recei ved doxazosi n-aver aged
\

Li t erat ure Revi ew )

doses of 4.8+ 1.5ngdaily. Thelevels of both bl ood pressure and
proteinuria-creatinineratiointhe norning na nl'y associ atewth
progressi on of renal functionindiabetic patientswth hypertension
and nephr opat hy.

Wiy Are Indian More Prone to Diabetes. V. Mhan.

JAPL. 2003; 780- 781.

D abetes, aglobal public heal th problem is nowenerging as a
pandeni ¢ and by t he year 2025, three-quarters of the world s 300
nllionadutswthdiabetesw!| beinnonindustrializedcountries
anda nost athirdinlindiaand Giinaal one. Thereis evidence from
several studies that the preval ance of Type 2 di abetes i s increas-
inginnmgrant Indians. Today, the preval ence of diabetesinthe
urban netros of Indiais approachingthefigures reportedinthe
affluent mgrant Indians. Ewironnental andlifestyl e changes re-
sul ting fromindustrializationandnigrationto urban envi ronnent
fromrural settings nay beresponsibletoalargeextent, for this
epi demic of Type 2 diabetesinind ans. esity, especially central
obesi ty and i ncreased vi sceral fat dueto physical inactivity, and
consunpt i on of a hi gh-cal ori e/ high-fat and hi gh sugar diets are
nmaj or contributingfactors. Thereis al so strong evi dence t hat
I'ndi ans have a grreat er degree of insulin resistance and a stron-
ger genetic predispositiontod abetes. As severa of thefactors
associ ated wth diabetes are potential |y nodi fiabl e, the epi demic
of di abetes can be curbed if proper neasures are takentoin-
crease physi cal activity and reduce obesity ratesinadults, and
nost inportantly, inchildren. Inaddition, strategesto achi eve
heal thy fetal andinfant grow h and encouragi ng t he use of tradi-
tional dietsrichinfibrearea soinportant steps. Suchinterven
tions shoul d be attenpted i n t hose who are genetical ly predi s-
posed to di abetes i n order to tackl e expl osi on of, and t hereby
redue t he burden due t o, diabetesWthinthelndiansubcontinent.)
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The Threat of Boterrorism Qinical Recognition and Minagenent
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Aostract: Baterrorismis an energing public heath and infection cotrd threat. Rotentiad hid ogca
agents include snal | pox, plague, batulinumtaxin, brucellosis, Qfever, vird encephditis, heenorrhagc
fever and staphyl ococcd enterctaxin B A understandi ng of the epidennd ogy, clinicd nanifestation, and
the nanagenent of the nore likely candidate agent is critica tolimting norbidity and nortality from

bi o ogica everts.

HEfective response requires an i ncrease index of suspicion for usual di seases or

syndrones, wih pronpt reporting to hedth athorities to facilitate recognition of outhbresk and subsegquent
inervention. The clinical nanifestation and nanagenent is discussed inthis review

Key Wérds : Boogica warfare Boterrirism

I ntrocucti on

B ol ogi cal weapons incl ude any organismor toxin found in
neture that can be used to incgoecitate, kill o atherwse i npede
anadversary. Bdajcd vegoos ae deradteized by lovvisiblity,
hch patexy, sustatid accessihility, adrdaivdy essy ddivery.
Rio tothe 2xh cetuy, hidogcd varfare took on 3 main forns:
(D) ddiberate paisoing o food ad veter wth irfectious naterid,
(2) use of nicroorgani sns or toxins in sone formof weapon
system and (3) use of bidogcaly inocu ated farics.

Inthe 122h century AQ during the battle of Tortona, Barberossa
used the bodi es of dead soldiers to poisonvells. Inthe 14th
century ADduring the siege of Kaffa, the attacking Tarter force
hurl ed the corpses of those wio died of plague into the city to
attenpt toinflict aplague epidennc upon the eneny. Bdogcd
varfare becane nare sophi sticated agai nst both aninal s and hunans
during the 1900s. During Vérld Ver 1, the Gernans devel oped
athrax, daders, ddera adawvea fugs fa usseas bdogcd
veapons. In 1925, the Geneva Protocol was signed by 108
nations, including the 5 pernanent nenfbers of the UN Security
Quil. Thswasthefirst mitilaterd agreenent that extended
prohibition of chemcal agents to hidogica agents No nethod
for verification of conpliance was addressed. Gurrently, 17
countries are suspected of having an of fensi ve BAprogram
D ssenination of BNagents nay occur by aerosol sprays,
eqosives (atillery, mssiles, detonated bonbs), or food or vater
contannation. Reininary criteria for suspicious out break of
di sease that coud provide ind cations of a possible bidog ca
vegpas ind ue the fdlowng : (i) Dsesse (or stran) nat endemc;
(ii) Uwsud atibdicresidace paters; (iii) Aypcd dincd
presataion (iv) Geedstribuion geoyaphicdly ada tepordly
i nconsi stent (eg, conpressed tine course); (v) Qher inconstant
elenents (eg. nuner of cases, nortality and norbidity rates,
devi ati ons fromd sease occurrence basd i ne)

At hrax

Bollws athradsis alage aardic, ganpsitive spare farmmg,
nonnatil e bacillus. Infection occurs predominantly through the
ataeas rateadaly radyviatheresgraay a gstranestind
(@) roue.

0 Qitaneous : nore than 95%of cases of anthrax are
cutaneous. Ater inocu aion the incubation periodis 1-5 days.
The di sease first appears as a snal|l papu e that progresses over
1-2 days to a vesicl e contai ni ng serasangui nous fluid wth nany
organi sns and a paucity of |eukocytes. The vesicle ruptures,

Correspondence : Dr. B. Medhi

leaving anecratic ucer. The U cerbese devel ops a cheracteristic
1- to 5-cmblack eschar®.  (The bl ack appearance of the eschar
gves athrax its nane [Geek anthrakos = cod | .

@) Inalaion: Aso known as wod sorter’s disease. Initid
nani festations are nonspecific ad thisis fdloned by the sudden
onset of increasing respiratory dstress wth dyspnea, stridor,
cyanosi s, increased chest pain, ad dgohoresis. preunoniais an
uncommon findng. Mrtaity is nearly 100%despite appropriate
tregtnent. Inhalation athrax is the nost likdy formaf d sease
tofdlovmlitay o terrarist atadé.

Treatnert : Nost naturally occurring strains of anthrax are
semsitive topenicillin ad penicillinhistoricadly hes been the
preferred therapy for the treatnent of anthrax. Experts
currently reconmend initiation of ciprofloxacin or other
fluoroquinolones in adults wth presuned i nhal ation ant hrax
infectiof. Fdlowngateraist attack, resistance topencillin
and tetracycline class antibiotics is assuned until |aboratory
testing denonstrates otherwse. In adults, ciprofloxacin
400nmg |V gl2h is recommended. Tradiationally,
ci profl oxaci n and other fluoroqui nol ones are not reconmended
for use in children younger than 16-18 years because of a
link to permanent arthropathy in adol escent ani nal s and
transient arthropathy in snall nunber of children. Balancing
these snal | risks agains the rea risk of death and resitant
strains of Banthracis, experts recoomend that ciprofl oxaci n
be given to a pediatric population for initia therapy or
post exposure prophyl axis follow ng anthrax attack. In
children, ciprofloxacin a 20-30 ng/kg/d IVin 2 daily doses
(not to exceed 10g/d) is reconmended. |f antibiotic
susceptibility testing al ons, substitute intravenous penicillin
for the fluoroguinol ones. For adults and chil dren o der than
12 yers, pencillin Gat 4 mllion UIV ¢dth i s reconmended
for 60 days. Doxycycline at 100ng |1V gl2h for 60 days
is anacceptable aternative for aduts. For chil dren younger
than 12 years, penicillin Gis dosed 50,000 Ukg goh for 60
days.

Frevention : No FDA approved chenoprophyl actic regi nens are
avail abl e fol |l owng exposure to an anthrax aerosol . For
post exposur e prophyl axi s, experts reconmend the sane oral
reg nen as that recomnended for treatnent of nass casudties’. A
I'i censed vacci ne, an a uninumhydr oxi de-absorbed preparation, is
derived fromeu ture fluid supernatant taken froman attenuat ed
strain.  The vacci nation series consists of 6 subcutaneous doses
a 0 2 and 4 wveeks, thena 6, 12, and 18 nonths, fd | oved by
annual boosters. If infornation indicates that a BNattack is
inminent or nay have occurred, prophyl axis of uni nmuni zed
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individual s wth ciprofl oxacin (500 ng FOhid) or doxycycline
(100ny FObid) is recoomended. Shoul d an anthrax attack be
cafirned, cotinue chengprgphylaxdis far a least 4 veeks ad urtil
al those exposed recei ve 3 doses of veccire (at 0, 2, ad 4 vK).

A ague

Rague is a zoonatic infection caused by Yersina pestis, a gram
negeti ve coccaeci | lus. Throughout histary, the arientd ra flea
(Xegosyl l a chegpi s) haes been largely responsibl e for spread ng
buboni ¢ pl ague.

Cincd feadues: Rageis characterized by the doruxt aset o
high fevers, painfu |ynphadenopathy, and becteremia.  Septi ceninc
pl ague soneti nes can ensue fromuntreated buboni ¢ plague or, de
novo, after afleabite. patients wth the bubonic formof the
di sease nay devel op secondary pneunoni ¢ pl ague.  Pneunoni ¢
plague i s the nast severe formaf disease and, untreated, has a
nortality rate approaching 100% |f Y pestis were used as BNV
aget, it nost likdy vou d be inhdl ed as an infectioss aerosd ad
result in prinary pneunoni c pl ague (epi denic preunoni @) I f
fleas were used as carriers of disease, bubonic or septicemc
plague vou d resut. PRatients typicaly have a productive cough
wth bl ood-tinged sputumwthin 24 hours of synptomonset.

Treanat : lsdaepdiets wthdage fo thefirst 48 hous ater
trestnent intiation. [|f pneunonic plague is present, continue
isoation for 4 days. S nce 1948, streptonycin has been the
trestnent of chace for bubonic, septicenic, and pneunanic plague.
It is adnnistered in a dose of 30 ng/ kg d IMdivided bid. In
petients wth nening tis or henodynamc instability, intravenous
chl oranpheni col (50-75 ngy/ kg/ d) divided qid dose is added.
@ntannci n has had noch | ess clinical usuage but can be used as
an dternatiave to streptonycin.  Treatnent is continued for a
nmini numof 10 days or 3-4 days after clinica recovery. In
patients wth very mld buboni c pl ague wo are not septic,
tetracydinecanbe ssed adly & adose o 2gddvided qid for
10 days. Doxycycline, ofl oxacin, and ceftriaxone have been
denonstrated to be effective in anina noddl s°.

Pevention : Gntracts of patients wth pneunoni c pl ague and
indi vi dual s vho have been exposed to aerosdl s are treated wth
tetracydine 1530 ngkgd dvided gd far 6 days. If tetracydine
ismt avaldde dxycydine 000ghdis an effective dterraive
Qlyindvidids a highrisk for plague shou d be i nnoni zed wth
alicensed, killed wde cdl vecc ne®.

Gd era

G erais an acute and potentially severe G d sease caused by
Vbriochderae Vchderaeis a short, curved, notile, gram
negative, nonsporul ating rod. Two serogroups (01, 0139) have
been associ ated wth chd era in hunans. The O1 seratype exists
as 2 biotypes, classica and EL Tor™. They do not invade the
inestind mcosa but rahe aderetoit. Qderaisthe paaype
toigenicdarhes wichis secretary innatue.

Cinica Features : Infection generdly occurs wthin a week of
exposure and is classically of abrupt onset followng a brief
nonspeci fic prodrone.  The syndrone i s characterized by sudden
onset of nausea and vomiting and profuse d arrhea wth a cl assic
rice vater gopearance. Thergpid lass of body fluids often | eads
to toxenma and frequent card ovascu ar cd | apse

Treatnent : Treatnent depends on repl acenent of fluids and
dedtrdytelosses. Thsis best accoplished lsing ad rehydrai an
therapy, but intravenoss flud red acenart i's occasi od |y necessary
for persistent vomting or highrates of stod |oss (10n/ kg h).
Atibdics shortenthe duration of darhea ad reduce flud | osses.
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Tetracycline (500 ng goh for 3d) or doxycyclin (300ng once or
10ng bid for 3d) is an acceptad e dtermative. Hwever, dueto
resi stance, ciprofloxacin (500ng goh for 3d) or erythronycin
(40ny kg/ d divided quid for 3d) al so has been accept ed
Revation: Alicased killedvecdireis avaldde fa wseinthose
cosidered to be a risk for exposure.  The vacci nati on schedu e
isaninitia dose fdloned by ancther dose 4 veeks later, wth
booster doses every 6 nonths.  Aninectivated ord vacci ne (@
rBs) is safe and provides rapid short-termprotection. V@ rBs
requires 2 doses and has approxi nat el y 85%efficacy | asting 2-
3years for both EL Tor and cl assi ¢ bi ot ypes.

Budlosis

Budlosisis azooaicinfection of domasticated and wid aninals
caused by an organismof the genus Bucella. The ease of
transnissi on by aerosol suggests that Bucel | a species nay be
useful as a BNagent®. The di sease of ten becones chronic and
nay rel apse, even wth appropriate treatnent.

Bucella species are snal |, nonnatile, nonsporu ating, aerabic,
gramnegati ve coccobeci |11 that nay represent a sing e speci es.
Qly Bucelanglitensis, Bucella sus, Bucella abortus, and
Bucd la cans cause dsease in nan.  Buce | a speci es can enter
nannal i an hosts through skin abrasi ons or cuts, the conjunctiva,
therespraay tract, adthe G tract.

Qinca Features : Patient usually have nonspeci fic synpt ons
suwch as fever, sveets, fatige, axreda adnisde o jant aches.
Neuropsychi atric synptons, focal infection of bores, joints, or
the genitourinary tract nay occr. Qugh and plewritic chest pain
aso nay be noted. Pyel onephritis, cystitis, and in nal es,
epddyno-orchitis nay occr. Hepetitis ad rardy, liver abscess
dsooccr. Bucdlaedocardtis, arae but feared complication,
accounts for 80%0f deaths frombrucel | osis.

Treatnent : Therapy wth a single durg has resulted in a high
rel gose rate, so use conhined atibiatic regnens i s used vienever
possible. A 6-veek reginen of doxycycline 200ng/d FOwth the
adtion o strggoyan lgd IMfor thefirst 2 veeks is effective
innost adults wth nost forns of brucellosis. Patients wth
spondylitis nay require longer treatnent. A6-week ord reg nen
wth both rifanpin 900 ng/d and doxycycline 200ng/d i s effective.
Bdocardtis likdy is best trested wth a conhiretion of rifanpin,
streptonyci n, and doxycycline for 6 weeks.

Q Fever

Qfever is a zoonotic disease caused by @xiella burnetti, a
rickettsidike organ smad lowvird ence but remarkad e i rfectivity.
The patertiad of Chunetii fas a BNagert isreated drectly to
itsirfettivity. It hes benestimated thet 0D kg o dried Churgii
vou d produce cestd ties a arate eqe tothet of similar anauts
of anthrax or tul arenna organi sns“.

Qinical Features : Qfever in hunans nay be nani fested by
asynmtonat i ¢ seroconversion, acute illness, or chronic d sease.
Dever, chills, and headache are the nost conmon signs and
synptons. Dagphoresis, nalaise nydgas, fatigue, ad anorexia
are a so coomon.  BEncephal opat hi ¢ synptons and acute hepatitis
have been reparted  Qronic infection wth Churnetii usudly is
nan fested by infective endocarditis, ichadsois the nost severe
conpl i cation of Qfever.

Treatnert : Tetracycline has been the nai nstay of therapy since
the 1950s. Mcrolide antibiotics, such as erythronycin and
adthragcin aedso effective Incases o infettive edocardtis
a lesst 2years o thergyy aereqired wwdly wth atetracydine
conii ned wth rifanpin or a quino one, a though trinethoprim
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sul f aet haxazal e a so has been used®.

Revation : Athough an effective vaccine (Q\ax) is licemsed in
Astrdia dl Qfever vaccines uisedinthe B are investigetiod .
Qfever can be prevented by i nmuni zati on.

Shal | pox

\&rida the cassative aget of smallpax, isthe nost ntarioss of
the poxviruses (famly Rxviridag). 1n 1980, the Vidrld Health
Qgani zati on (WD decl ared endemic snal | pox eradi cated, wth
the last occurrence in Sonalia in 1977. \eriodarepresents a
signficat threat as a BNagent. Grrently, 2 WD approved and
inspected repositories renain: the @Cin the s and \ector
Laboratories in Rissia however, cl andestine stockpiles nay exist.
Varidavirusis higly infectious by aerosd, environnenta ly
stade adcanreaninfectivity for |og peri ods®

Cincad Mnifestaios : Ater a7- to 17-day i ncubati on period,
synptons begn acue y wth high fever, headache, rigars, nala se
nyal g as, vomting, and abdomnel and beck pain. Ater 2-3 days,
an exanthemdevel ops.  The | esi ons progress synchronously from
ncdestopguestovesidestopstues. Gririfugd dstribuion
o therashis aninportat dagostic featue

Treanert : Srict qeratire wthrespraoy isdaion fa 17 days
isgpiedtod! peopeindrect cotact wth the index case or
cases. Al personnel exposed to either weaponi zed varid a or
clinica cases nust be vaccinated i nmedi ately. \accinia i nmne
daudin (MG is gvento petiets wio canat rece ve the vacd rne.
Trestnent of smallpox is nainy suyportive. The ativird agent,
ciddfovir, is effective invitro ad nay be i nvd ved in treeat nent
o synptonatic illness.

Revertion : Sall pox vaccine (attenuated vaccinia virus) is
admnistered by intradernal inocd ation wth ahifurcated need e.
The pernanent scar resuts froma process knom as scarification

Mra Hnarrhag c Fevers

Mra henorrhagi c fevers are caused by 4 famlies of viruses,
vhi ch incl ude the Arenaviridae (Lassa, Argentine, Bolivian,
Bazilian, \enezuel an henorrhagi c fevers), Bunyaviridae (Rft
\alley, Cinearr@ngo, Hantaan), FHloviridae ONrburg, Boda 4
Fs), and Haviviridae (Yellow Dengue, Kyasanur Forest, Qnsk
HS). The best knowm of the vira henorrhagic fever agents in
Hdavirss. Al agetsaehdlyinfetios viathe arosd rate,
and nast are stable as respiratory aerosds.  Thus, they possess
deadteaisticsidd fa we by teraists.

Gincd Mnfestaions : Al vird henorrhagic fevers prinarily
target vascul ar beds. They produce nicrovascul ar danage and
enhance vascu ar perneability. Cinicd nanifestations include
fever, jdga prostraion cojurtiva inection mld hypatension
to severe shock, and nucosal and petechi al henorrhages,
Neur ol ogi ¢, henat opoi etic, hepatic, and pul nonary i nvol venent
can be found wth nore severe di sease.

Treatnent ;| Treatnent for avira henorrhagic fever is largay
sypative Raiets berefit franrgad notraunati c hospitdization
toprevet daage tothe cgpllary bed Sxive ad panrdieing
ned cations are helpfu, but aspirinand aher atipade agats
shou d be avoided.  Avoid intravenous lines and catheters unl ess
absd ute'y necessary.  Secondary infections shou d be sought and
agressively trested. | nmonosuppressi ve agent's such as sterai ds
aecotrandcaed Thetrestnet for Heedngis cotroversia.
Greraly, mldbleeding shoud not be treated, wereas severe
henarrhage requi res appropri ate repl acenent therapy.

Seecific treatnent wth ribavirin has been used and curently is
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being i nvesti geted as thergpy for Lassa fever, Htavirus, Ginean
Gngo, and Rft Valley Fever. The dosage is 130my/ kg |V
fol loned by 150y kg goh for 4 days, then 7.5ng/ kg g8h for 6
days. Tregtnart is nost effectiveif begnwthn7 das’. Rbavirin
hes poor activity against the fil oviruses and flavi vi ruses.

Radn

Rcin apat prateintaxin derived fromthe beas of the castor
plat, is one o the nost taxic and easily produced of the plant
toxins. The vrldwde ready availability of castor beans and the
esse Wth vhich taxin cen be produced gve it sigificat paetid
as abidogca weapon

Gincd Mnfestaias : Rcnis edrenhy toxictocdls ad acts
byimhtingpraensythesis. Indaion eqosure cases rinaily
pul nonary synpt ons, ingestion causes @ synptons, and
intranoscu ar exposure resuits inalocdized rection”. InaBN
o terrarist situetion exqoste is likdy to occur by inhd ation of
ataxinagrosd. Treatnert is supportive. Inhdaioninuy nay
requre trestnent of pu nonary edena, wth respiraary sugport as
indcated Intravenous crystallaoid infusion and pressor support
nay be necessary for patients wth hypatensi on.

Botul i numToxi n

The aneerdbic, spore-forming, grampositive becillus, CGaostrid un
botul i num produces botul inumtoxins.  Botulinumtoxins are the
nost |ethal toxins known, wth an estinated | ethal dose to 50%
of the exposed popul ation (LEB0) of 0.001 neg/ kg in hunans.
Snce batulinumtoxinis so lethal and easy to nanufacture and
vegponi ze, it represents acredble threat as a BNagent.  \Wen
used as a BNor terrorist agent, exposure is likely to occur
folowng inhd ation of aerosdized toxin or ingestion of food
contamnated wth the preforned toxin or mcrobia spores.
Botulinumtoxins bind to the presynaptic nerve termina a the
neuronuiscul ar junction and cholinergic astononic sites. This
prevents the presynaptic rel ease of acetyl chaline and bl ocks
neur ot r ansmssi on.

Cincd Mnfestaias : Initid sigs ad symqptons ind ude b ured
vision, nycriasis, ptosis, dysphegia dysarthria, dysphonia, and
nuscl e weakness. After 24-48 hours, neuronuscul ar
nani festati ons progress to synmetric descendi ng para ysis and
respraay falue Rsturd hypatension nay occur framaut anomic
insufficiency. @a exposure can be detected by and yzi ng serum
o gestric cotents wth a nouse neutral i zati on assay.

Treatnert : The nost seriass coplication of toxdcity is respraay
falue Whsyportive care ad vertilaay assitace fadities
shoul d be less than 5% For conforned exposures, a trival ent
equine atitoxinis availadle. Ater anegative skintest, the
atioodnis admnistered a a dose of 10nh 1V over 20 mnut es,
vhichis repeated until inprovenent ceases®.

Reverttion : Atoxocid for Chatu i numves used to i nmni ze LS
mlitary trogss inthe Rrsian Gif Ver. The current schedl e for
inmnicationis a 0,2, and 12 weeks wth an annual boost er.
Grreatly, mimdcaionedsts fa progylactic use o the atitadn
except under speci a i zed ci rcunst ances.

Nycat oxi ns

The tri chathecene nycatoxins are highly toxi ¢ conpounds produced
by certain species of filanentous fung (Fusarium Mroteci um
Cxphal aspori um Tri choderna, \ertici nonaspori um S achybot rys
species). Srong evi dence suggest s that trichathecenes (“yel | ow
rain”) have been used as a BNagent in Southwest Asia and
A ghani stan.
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Drug I nduced Liver Injury

RakesH CHuad, NawvratA Bane, KamesH Kol
Departnent of Fharnacol ogy, Lady Hardinge Mdical @llege, NewDel hi-110001 India

Mostract: Alarge nunber of chemical agents used for diagnostic and therapeuti c purposes can produce
varying types of hepatic injury by different nechanisns. Drug induced liver inury accounts for 3-9%
of dl adverse drug reactions. \arious drugs that have beeninplicated in causing liver inury include
non steroidal antiinflanmatory drugs (NBA Ds), antitubercu ous agents, nucl eosi de reverse transcri ptase
inhbitas, nonnudeosidereverse trascriptase inhihitas, pratesse inhibitars, penicillins, cedhd osparirs,
tetracydines, nacrdides, sufonamdes ad tringthgrim atifugd agets, atidgressats, attipsychatics,
anti convul sants, anti-anxi ety drugs, acetylcholinesterase inhibitors, al cohol, cocaine, ecstasy,
atihypertensive agarts, ard hypod ycenncs, ad a fewathers like statins, estrogers, hd athane, anodarone,

nethotrexate, nitrofurantan, dsufiram ongprazo e, DRenicillamne, and heparin

Thi s revi ewfocuses

onthe dfferent types of druginduced liver inuies, ther nechanisns, and the indvidud durgs causing

liver iquy.

I ntrocucti on

Alarge nunber of chenical agents used for diagnostic and
therapeuti ¢ purposes can produce varying types of hepatic inuy
by different nechanisns. Mre than 600 agnets are known to
case hepaticinuyt. Theincidence of druginduced liver inuy
has been i ncreasi ng perhaps due to a | arge nunber of new
conpounds introduced into cinica we Duginduced liver infuy
nani fests nast comany as acute toxicity. It accouts for 3-9%
o dl adverse drug reacti ons®

Dugs Gusing Liver Infuy (Tadde )
Atti-inflammatory (Aal gesic Agents)

Non Seroidal Atiinflanmatory Drugs (NSA ) : The NBA D5
aewddy used as ad gesics ad atipyretics, hah as prescripti on
drugs and over the counter purchases. Athough the risk of
clinicaly apparent liver infury is low(1-8 cases per 100,000
patient years of NSADuse), it can be serious and can create
cofwlsionindagosis. Hpdicinuy is cosidered adass effect
of NSADs by ULBFDA  Anidiosyncratic reaction (i nmunol ogi c
or netabolic) is generally inplicated in NSADinduced |iver
iguy.

Sicylates : S icylates have been docunented to cause dose-

Tabl e 1: Drugs causi ng acut e hepat ocel | ul ar inj ury.

NSAI Ds/ Anal gei es
Acet am nophen
xapr ozi n

DO cl of enac

P roxi cam

Et odol ac

Phenyl but azone

Antimcrobials Anti convul sant s

Sul f onam des Phenyt oi n

Eryt hronyci n Car barmazepi ne
I soni azi d Val proic acid

R fanpi cin

Pyr azi nam de

Tetracycl i ne M scel | aneous

Paraamnosal i cyl i ¢ aci d Anabol i ¢ and contracepti ve steroi ds
DO sul firam Troglitazone; Nef azodone;

A utande; Propyl thiouracil

Correspondence : Prof. Kam esh Kohli

dependert liver ifuies sincethe 1970s. Asprin generd |y cases
an acute, nild, and reversible formof hepatic injury.
Amnotransferase val ues are elevated in the mld to noderate
range wth AST level s sonevhat higher than AT leve s°. Severe
hepeticinuy wthasprinis reported in aly 3%d the cases wth
petients presenting wth encephd opat hy, coegu opethy, and desth
Srumlevel s of 15ng/nh or greater cause hepatic inury a though
lover level s have a so been reported®.  Susceptibility to aspirin
i nduced hepatatad city is seenin petients wth juvenile rheunatad
arthritis, systemic |upus, rheunatic fever, and preexisting liver
dsesse  The nechanismd aspirininduced liver ifuy is thougt
to be the accunul ation of toxic netabolities. The association
between aspirin and Reye' s syndrone has been wdely report ech.
This syndrone i s characteri zed by severe hepatic danage and

encephal opathy occurring in children and usud |y preceded by a
respraayvird dsesse a vaicdla

Acetaninophen @ Acetaminophen is wel | tolerated at the usual
thergpatic doses. Hwever, it isthelead g case o liver falue
wen wsed inintentiond overdoses. Afatd doseis estinated to
be 10-159. The histologica picture is one of hepatocel | ul ar
necrosi s wth serumALT and AST level s narkedl y el evated at
presentation (>30000UL)S During the first 1-2 days, nausea,
vomting, and abdoninal pain occur. The synptons subside in
thenet 24 hrs adthethird phese o infuy devd gs after 48 hrs
when signs of hepati c danage and associ ated cardiotoxicity and
red falue devdop. M ustade quinne netabdite Nacetyl-
p-berzoqui none imine i's the taxic noi ety responsible and early
trestnent wth Nacetyl cysteineis generdly effective

Dclofenac : Dcdenac has beeninplicated in over 200 i nstances
o hepatocd lda inuy wth severd fadities. Aoreda rases
and nal ai se are the early synptons wth fever and rash occurring
in 25%0adf the patients. Acute inuy generaly resenhl es acute
vird hetitis. The prognosis is wsud |y good d though rare cases
o funnant hepetic falure have been reported wth di c of enec.

Atinmcraod Agents
Atincrara agents have been associ ated wth different forns of

hepat ataxi city rang ng fromnnor abnornalities in liver function
tests to fumnant hepatic failuwe. Thereactions are gererdly
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Tabl e 2: Drugs causi ng chronic liver injury.
chroni c Hepatitis Chroni ¢ Chol estasi s
Iproniazid Atibiotics
| soni azi d Apicllin
Met hyl dopa Tetracycline
Sul f onani des ot ri noxazol e
Ntrofurantan Byt hronyci n
Dantrol ene a i ndanyci n
Fopylthiouracil
B hanol Anti psychoti cs
Met hot r exat e Chl or pr onazi ne
Am odar one Hil operi dol
Tol bul an de
Qal contraceptives M scel | aneous
Thi oguani ne Tol but anm de
Qgani c arsenical s Terbi nafine
G neti di ne
Azat hi opuri ne
Ticlopidre
| bupr of en

unpred ctable and idiosyncratic ad the inuy is usual ly sel f-
linting once the offend ng agent is wthdramn

At it ubercu ous Therapy

Atituoercd ar drugs frequently case liver inuy wth sigificat
liver enzyne el evations in 20%af those treat ec.

I'soniazid : |soniazid causes serious heaptic injury (acute
hepatood | U ar rnecrasis) reseiling acute vird hepatitis in yxto 1%
of petients’. Ssogptiblity toisonazidinduoed heptaodcity is
enhanced i n pregnancy, d der su ects, and inthose wth hepatitis
Binfection. Fast acetylators are nore prone to devel opi ng
heetatadaty.

Rfapn: Rfampinrardy causes hepatatoxicity vinen used d are.
Theuwse o rifanpininconinaion wthisoazidis nare hepatctic
because rifanpi n enhances the production of the toxic netabdite,
acetyl hydrazi re.

Brrazi namnde : Byrazi nannde based antitubercul ar regi nens have
been associ ated wth a higher frequency as well as a nare severe
pettern of liver inuy then those wthout it.

Ativird Agrts
Atiretrovird s have been associ aed wth hepatic inuy o varying
patterns. About 5 15%0cf al patients receiving highly active

antiretrovira therapy (HMRI) devel op elevations in |iver
enzynes®.

Nicl eosi de reverse transcriptase inhibitors (NRI1’s) @ NRIl's
have occasional |y |ed to epi sodes of acute hepatitis and
steatohepatitis. Zdovudine is the NRIl that is nest conmonly
associ aed wth hepatocel [uar inuy™. Ddanosine in high doses
hes been associ aed wih hepetood [ ar injury and fu mnert hepetic
falue

Non Nicl eosi de reverse transcriptase inhibitors (N\RI1'’S) :
Hepatotoxicity wth N\NRTI's is seen in about 10%0f cases™
Nevi rapi n has been associ ated wth a nuniber of clinica hepatic
events when used for postexposure prophyl axis in non-HV
irfected peti ets.

Rotease Inhibitors : Aong the protease inhibitors, ritonavir
cariesthe higest risk o hgpatadaddty. Indravir ad aazaavir
cause a benignincreasse in unconjugated biliruoinin HVinfected
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peiats
Beta Lact ans

Renicillins : Naturd penicillins rarey produce |iver injury.
Hwvever, semisynthetic penicillins are responsible for a wde
range of hepatotoxic reactions. G estatic hepatitis has been
s aedwthoed!lin doadllin ddoedllin adfldoedllin
Aoxycillin in conination with the beta | actanase i nhi bitor
calavul anic acid, is associated wth significantly increased
hepat atoxi city, the inci dence being one in every 80,000 - 90, 000
prescriptions®.  Gincd nanifestaioms such as nausea, voniting,
fatigue, nala se, abdomna pain, fever, jaundice, and pruritus
geerdly ocor wthinfar veeks of starting trestnent and recovery
usual |y occurs wthin 1-8 weeks.

ohd osparins : Gphal osparins are closely related to percillins
and show cross reactivity wth them Hepatotoxicity with
cephal osporins has been rarely reported. However, noderate
e evations of plasna aninotransferase level s are known to occur
wth dl cephd osporins ad are seen in about 6%petients wth the
3rd gererati ons agent s

Teraydines : Qd tetracydines are rardy assod aed wth hepetic
inury. The intravenous form which was in use previously,
produced a syndrone resentl ing acute fatty liver of pregnancy.
M nocycl i ne has been reported to cause an early onset,
hypersarsitivity reection associ aed wth hepetitis ad eosinophilia
s vl as addayed asat chranic hgdtiti's preseting as a systemc
| upus eryt henat ous |i ke syndrone.

Mucrolides : Hepatotoxicity wth nacrol i des has been known
since the 1960' s when chol estasis was first reported wth
erythronycin esto ate. It has been seen that al erythronycin
esters can produce chd estasi's wth jaund ce ad pruritus accurring
wthin 3 veeks of exposure. Recovery is usually conpl ete and
fad hepetitis doesn't occur. Athough the hepetatoxic patertid
o never nacrdides islow reports of chdestasi s have been there
wth azithronycin, clarithronycin, and roxithronyci n.

Qi fonanhdes and trinet hoprim: Sl fonanides have been known
to produce a wde spectrumof liver inuries including acute
hepatocel  ular injury, granul onas, as well as chol estasi s®.
I nmunoal | ergy is the nechani smresponsi bl e and the patients
presert wthrash, fever, adessinophilia Featd liver inuyis
reported wth sul fasal azine, usua ly wthin 8 veeks of starting
therapy. otrinoxazol e (Trinet hopri msul f anet hoxazol €)
cheracteristicaly produces a chd estatic o nixed pattern thet can
progress to funmnart liver failue. DCapsone thergpy produces a
sul fone syndrone wth fever, rash, jaund ce, and anema

Atifungd Agerts

Azd e antifungals : The nest common anti fungal agent associ ated
wth hepatic inuy is ketoconezd e wth severe liver inury seen
inlin1500 recipets?’. Huconezde aditraconezd e are | ess
frequently associ ated wth hepetitis.

Tabl e 3 : Drugs causi ng hepati c granul onas.

Qui ni di ne Sul f onam des
Hydral azi ne Rridllin

Al opuriond Met hyl dopa
Hal ot hane &l d

Phenyl but azone
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Terbirafine : Terbinafine produces hepetocd | U ar and chd estatic
inuyinlin 50,000 persons® ustd |y 4-6 veeks after initiation
o thergoy.

Qher attifuga agerts : Lipid fornul ations of anphotericin B
have been associted wth hepatic necrosis.  H ucytosi ne has been
associ ated wth hepat otoxi city when used in coni nation wth
oher atifurds.

Ati depressant s

Qder antidepressants such as noncanine oxi dase inhibitors have
been associated with liver inuy. MOirihtos are derivetives
of hydrazine and are patentia hepatotoxins. lproniazid led to
overt hepatitis in 1%wth case fatal ities approachi ng 2099
folowng vhichit was wthdram. Tricyclic antidepressants
procuce predoninart |y chd estatic liver iguy. Wage o nocydic
anti depressants such as nefazodone has | ed to epi sodes of acute
liver falue wth synptons occurring 7-28 veeks after treatnent.
Trazodone al so has beeninplicated in cases of acute chd estaic
liver inuy asvell as chronic active hepetitis ad the period of
onset of synptons has been as long as 18 nonths.  The sel ective
serotonin reuptake inhibitors (SSR’s) are one of the nost
commonl y used anti depressants and around 0.5%of |ong term
recipents of fluoxetine showasynptonatic mld e evationinliver
ezymnes. Gses of acute hepatitis and chd estatic jaund ce have
al so been reported wth fluoxetine usage®.

Atipsychati cs

My anti psychatics are associ ated wih liver ifuy. Qdestasic
jaundice is an inportant side effect wth chl orpronazi ne and
occurs Wthin the first nonth of therapy. Thereis around 810
fdddevaiond liver dkdine phosphet ase ad aninat ransf erases™.
Mnifestations of hypersemsitivity like fever and eosingphilia can
occur in 7T0%0f petiets. Recovery of liver function fromjaund ce
occurs wthin 2-8 weeks of stoppage of drug but protracted
chd estasi s hes been seenin fewafected indvide s, Hil operidd
usage in sone cases is aso associ ated wth cho estasis.  Never
drugs such as cl ozapi ne and ri speridone are known to cause
hepatocel U ar inuy, vhile acute hepatitis has been seen wth
dazaire

Aticowvu sats

My antiepileptic drugs are knom to cause liver infuy. Dugs
such as phenytoin, carbanazepi ne, and phenobarbi t one are known
to cause a type of antiepileptic hypersensitivity syndrone.
Frequency of occurrence of this syndrone is approxinately 1in
3000 exposures and the onset of syndrone is wthinthe first 2
8 veds ate statingthe treanert. The syndrone i s cheracteri zed
by atriad of fever, skinrash and invd venert of interrd organs
suwch as liver, kidey, adboe narrov The syndrone is reversible
but in certan cases despite the discotinuation of the offend ng
drug, the syndrone night progress and nay be fatal. VA proic
acid usae especid ly inthe peed atric age graup hes been assodi ated
wth hepatoce luar inwy. The onset of inuwyiswthin4-16
veeks of treatnent wth nild to noderate e evations of AT and
AST val ues. Anorexi a, nausea, vonmiting, and sonmol ence are
common synpt ons of val proi ¢ acid hepatotoxicity. Fatal
hepatatoxicity is seeninaroud 1% patiets. e o lanatrigne
is dsoassociaed wth incidence of acute hepetitis, the omset of

JI MBA Apri | - June 2005 Vol . 18 No. 2

Tabl e 4 : Drugs causi ng hepati c neopl asns.

Adenoma Danazol , contracepti ve and anabol i ¢

sterads

Thori umdi oxi de (Thorotrast),

cont racepti ve and anabol i ¢ steroi ds
Thori umdi oxi de (Thor ot rast)

Myl chloride, Thoriumdioxide,
i norgani c arsenica' s

Hepat ocel | ul ar Gar ci nona

Chol angi ocar ci nona
Angi osar cona

whi ch occurs betveen 2 and 3 veeks?Z. Hstdogicdly, it preserts
as acute hepatic necrosis or foca hepatitis wth mld porta
inflanmation Serious hepatatoxicity hes been reported wth the
use of felbanate®. The period of onset of inuy is between 1-
7 narths of starting thergoy. Areactive netabdite aropd dehyde
isseentoberesposibe far casing liver inuy.

Ati-axi ety Dugs

Benzodi azepi nes, such as chl or di azepoxi de, di azepam and
fl urazepam have very lowhepatatoxi c patertia, wth oly a few
case reports denanstrating a chd estatic pattern o injuy®
Agylichdinesteaase inibtas

Taoireisareveside ddinsstease iribta wed fa Azdner’s
dsesse. The AT levds exceed upper linit of nornal in uxo 5%
o recpetsinthefirst 12 veeks of tacrine thergpy. tacrireis
net abol i zed by CYPIA2 to reactive netabolites that nay cause
hgetaadaty.

Dugs of abuse

Acod : Bhand produces a veriety of dose rel ated ddl eterious
dfedsintreliver. Tepinary dfeds aefatyifiltraiond the
liver, heetitis, addrrhosis. The accuniaion o fa resuts fram
bahinihbition o the tricarboxylic acid cyd e and the ad cetion of
fat. Gronicinflammation and necrosis lead to fibrosis, and
subsequently cirrhosis of the liver. the histdogic ha I nark of
cdrrhosisisthefamtiond ‘Mloay bodes rdaedtoandteed
inerned a e cytoskd eton

(ca ne : Qxai ne causes dose-rel ated hepatatoxicity. Athough
cocal ne i nduces oxi dati ve stress in hepatocytes, its nechanismis
cotroversid. Qca e hepatatadcity hes been vl | characteri zed
innice. Its occurrence in hunans is very rare.

Ecstasy (3, 4-nethyl enedi oxynet hanphetamine MOMY : There
have been a nuner of case reports of severe acute hepatotaxicity
inresponse to MMAWth a latent period of days to weeks. A
i nmone nechani smi s postul ated wth tissue eosi nophilia seen in
SOone Cases.

Ati hypertensi ve Agerts

Mt hyl oaopa : Mthyldopa is a well knoan cause of liver inuy.
this deve gps wthin first 3 nanths of thergoy in 9%peti ents ad
usual |y resovi es when the drug i s di sconti nued.

AE inhibitors and Angiotensin Il receptor bl ockers : AE
inhibtas (captaril, edgoril, fosinopril) usud ly cause bl ad
cddestasis o chdestatic hepatitis. FUmnat hepetic falure hes
been reported wih erd gl and lisinoril®. Awng the Ag aensin
Il receptar Hockers, |iver tadcity hes been doserved wth | osartan,
irbesartan, and candesartan. Hwever, long termfdlowup data
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wththese ae still uavaldde

@l ci umchannel bl ockers (AB's) : Qly fewreports of GB
rdaedliver inuy are avaldde Dltiazemhes been associ a ed
wth granu onat ous hepetitis wheress nifed pine hes caused | esions
cotaning nallory bodiest. Nld e evations i n amnatransferase
levels are regported wth amodarane. Gronicinuy, indudng an
dcod-likeillness, is dsoseenwth anoderone as a conseqence
d itslag Hf life

Qa Hypog ycencs

Sl phonyl ureas : The prototype sul fonyl ureas incl udi ng
acet chexannde, net ahexannde, carbutannde, and dl i buthi azd e have
been wthdram because of severe hepatatoxicity:. Hgpaticinuies
iwh chlorpropanide, tol butanide, and tol azanide have been
reported occasional ly. (holestatic jaundice is seen wth
sul foyl ureas in 1%0af reci pi ents®.

Thi azol i di nedi ones : Troglitazone, a peroxisone proliferator
activated receptor ganma agoni st, vas wthdrawn after it caused
over 100 cases of hepatotoxicity”. PRatients wth trogitazone
hepatatoxicity presented wth neusea, vomting, and jaund ce after
an average of 4 nonths. There have been two reports of
hepatotaxi city wth rosiditazone® and one report of reversible
acute hepatocel luar inuy wth piogitazone® FDA reconmends
liver functiontests at beseine and every two nonths thereafter
duing first year of treatnent wththiazdidned ones. The drug
istobedscotinuedif AT levels renain persistently e evated
(>3UN).

Qhers : There have been tvo reports o acute chd estatic hepatiti's
wth netfornin whereas severa reports of hepatotoxicity are
avai |l abl e wth acarbose®

Lipdlovering agerts

Midtrasiet devaions in AT ad AST levd s have been reported
wth nost lipidlowering drugs. Satins produce liver test
aoomalities in<Bodf petiets. Feqecy o acueliver falue
islovwth statins (0.2 per 100,000 petients),® wth chd estaic
inuy predomnating. Auto nmune hepatitis has been seen wth
fedfilrate [Dserdaed hgtaodicityis dsosenwthnoainc
aid

Hor nones

Jaud ce wth ad cotraogtives, dbat rae iswHly seeninthe
first nonth of therapy. The incidence of hepatic adenonas wth
long termoral contraceptive use is about 3.4 per 100, 000%.
Tanaxi fen has been known to cause chol estasi s, hepatocel | ul ar
carcinona, acute hepatitis, steatosis, and steatohepatitis. The
inci dence of hepatic steatosis is gogroxnatd y 30%wth tanaxi fen
and 10%wth toremfene, an anol og of tanoxifen®™. Anabolic
steradas haimgandkyl gop a the G17 position are hepataad C.
Jaundi ce is seen wth hi gh doses of androgens of ten acconpani ed
by nal ai se, pruritus, and anorexia. Hepatic adenonas and
carcinonas are a so seen to occur wWth androgens. Anong the
anti androgens, flutannde causes hepatataxi city in 1-5%sul ects.
Danazd and cypraterone acetate have led to e evations in plasna
anmnatransferase level s to the extent of 30-50%

Aesthetics
Hil ot hane can produce fu mnant hepatic necrosis e goproxi nat ey
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1in 10,000-35, 000 exposures. Patients present wth fever,
nausea, anorexia, and voniting acconpani ed by a rash and
peripherd eosinophilia  The nechan smbehi nd hel othare hepetiti s
is thougt to be aninnone respose to trifl uorcecetylated pratei s
on hepet ooyt es.

Mscel | aneous Agent's

Amodarone : Amodarone causes abnornal |iver tests in 1580%
petiets weress dincdly sigificat dseese cocrs in 0.63% It
is the drug nost cormonly inplicated in steatohepatitis®
Anodar one i nduced steat ohepatitis occus after exposure to the
drug for long durations, the nean being 21 nonths. Patients
preset wih fatigue, nausea, voniting, nal aise, and we ght | oss.

Mthotrexate : Rrdonged treatnent wth nethotrexate can lead to
hepatic fibrosis and cirrhosis. Rsk factors include a cohd
ingestion, adoesity, dabetes,and uderlyingliver dsesse

Ntrofuratoin : Ntrofurantioin produces diverse patterns of
hepatataxi city includ ng acute hepetocel | u ar, mixed, chd estatic,
and grand onat ous reections.  Achronic active hepatitis reaction
wth nitrofurantoin is conmon in el derly wonen exposed for
longer than six nonths. This nay progress to cirrhosis and
heetic fdlue

Dsufiran: Dsufiramcauses hepatic abnornalities in 25%of
petiets wo presert wih rauseq, fatigue, nalase, ad occasiod |y
jaund ce 2-8 veeks after starting the drug

Dpenicillamne : My cases of chol estatic jaundice wth o
pericllinhave been reported withinthe first 24 vesks o intiaing
thergpy®.

Feparin : Arnornalities of liver function tests occur frequently
inpetiets recaving heprin either siocutaneasly o intravenosly.
Nid devaias o the activities o hepetic transamneses in d asma
ocor Wihoat aninoresseinhilirddnleds o dkdinre phospretase
ativty.
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=D IesWAREMII ti drug Resistant Tubercul osis (MR TB)

Tuber cul osi s - the nost common cause of death due to mllionpatients, out of whichat | east 25%have mil ti drug
singl einfectious agent vorldw deinadults, has assuned resi stant tubercul osis (MR TB whi | e host genetic factors
al arming di nensi ons i n vi ewof energence of mul tidrug nay probably contribute; irregular, inconplete and
resi stance tubercul osis (MR TB). The abysnal fail ure of i nadequat e treat nent i s the singl e nost i nportant factor,
national tubercul osis progranme i ndi cate that MR TBi s resul ting in the devel opnent of MDR TB. In India,
duetofailureof organizational authorities, physicians and preval ence of drug resistancein‘newcases inadultsis
thepatients; it isa"“Mn nade probl eni. about 6to 13%for isoniazid, Oto 1. 9%for rifanpicinand 1
I't i'saworldwde probl emboth in i nmunoconpetent and toS.8%for streptonycin. In‘previously treated patients,
HWindividuals. The5 year survival rateis only 50% therates of drugresistance are nuch higher i.e. 4t053%
MR TBi's particu arly probl enati ¢ because it threat ens both (_med|a_n.10.6) for isoniazid, Qto 14.5%(rred|an2.4%_for
theindivi dual and the cormuni ty. For theindividual, MR r|fan|u|_c|nand0t0 19. 4%( nedi an 4. 9% for strgptonym n.
TBoftenresultsintreatnent failure, increasedrel apse, I'nIndia, _overal ! Pera' ence of MR TBis 13.3%
progressi ve di sabi | ity and death, particul arly inresource Lhder st andi ng the epi demol ogi cal aspects of MR TBand
poor countri es unabl e to provi de expensi ve conpl i cat ed the mechani sns of devel opnent of drug resistanceis an
“second |ine' treatnent. The duration of therapy has initial step’ in the nanagenent of MR TB. Early
i ncreased (18-24 nont hs) and t he resul ti ng toxi ci ty fromt he becterid ogical diagnosis a ongwthdrugsersitivity pattern
drugs. It has al socreatedapotentia needfor resectionor isthe cornerstonefor c_ietec_n_ng gnd nanagi ng MZR—TB
surgery and even hospitalization. It hasasoresultedin Laboratorydela‘tys_|nboth|dent|f_|cat|mof M tubercul osi s
nmassi vel y i ncreased expenses to 1.5t0 2 | acs for an and the recogni ti on of drug resistance (eg 2 to 9 nont hs
individual . For the conmonity, the patient wth chron c MR af ter speci nen cal | ecti on) contri buted to MR TBout br eaks.
TBdi sease represents an i nfecti ous reservoi r of resistant Today, sputumsnear resul ts are experted w thin 24 hours
twerdebed11i. of speci nen col | ection, culture identification of
Mt ubercul osi s within 10 to 14 days and drug susceptibility
Today, MR TBi s adreadful reality andis continuously on resultswthin1530 days. Sateof art know edge of vari ous
therise. Therisingtrendof ADSin our country nay add | aborat ory di agnosti ¢ net hods and t hei r “proper appl i cati o’
fud tofire. Quntries, likelnda whichtoday contributeto are of utnost i npotance The j udi ci ous use of second Iine
naxi nal nuniber of tubercul osi s patients of thewvorld, renain drugs, supervi sed i nd vi dual i sed treat nent, focusseddinical,
exposed to this nonunental threat i.e. “doubl e-troubl €. radi o ogi cal and bacterid ogical fol | owup, use of surgery at
The due has i ncreased the norbidity, nortality, relapse, the appropriatejuncture, arekey factorsinthe successful |
decreased survival rate. nanagenent of patients wth MR TB.
MR TBi s caused by Mcobact eri umt uber cul osi s resi st ant DDS Kul pat i
tobahismiazidardrifanpigi n, Wth/vhhout resistanceto . onsul tant - Chest Nedi ci ne
ot her Qrugs. Aoout 1.7b||||on,‘oneth|rd of theworld's Ex. HDRespi ratory Mdicine, St Ganga Ramkbspi tal ,
Popui ati on, carry the tubercl e baci | [us, and every year there Fornerly Director - Professor, HIDMudi ci ne &Respi ratory
areE_irmIIlon newcasesof.tupercul'o&scaua ngdeathto3 O vi si on, Maul ana Azad Medi cal ol | ege, & Associ at ed
nllionpeople. Inindia itisestinatedthat thereare 14 Hospi tal's, NewDel hi
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Miltidrug - Resistant Tubercul osis (MR- TB): Epidemol ogy, Mechanisns of Drug Resistance

S K Sa
Departnent of Mdcine (Dvissondf Rinonary &Citicd Gre Mdcing), Al Indalmstitue of Mdcd Siences, NwDd hi-110029, Ind a

Mostract: Mitidrug-resistant tuberculosis (MIRTB is caused by Mcobact eri umtubercul osi s resi stant
to bothisoniazid ad rifanpicin wth or wthout resistance to other drugs. V@rld-wde, about 3%of
all newy diagnosed patients and a consi derably higher proportion of patients who have previously
recel ved antitubercu osis treatnent have MIRTB Wil e host genetic factors nay probably contribute,
irregu ar, inconpl ete and i nadequate treatnent is the sing e nost inportant factor resulting inthe
devel oprent of MR TB. Managenent of MORTBis a challenge as it requires prol onged use of
expensi ve second-line drugs that are not wdely available wth a significant potentia for toxicity.
Furthernore, centres equipped wth reliabl e laboratory service for nycobacterial cuture and in vitro
sersitivity testing are sddomavailade. Gven these constraints, the best nethod to contain this nenace

aopears to be

Key V@rds : Miltidrug-resistant tubercul osis, MR TB epi demol ogy, di agnosis, drug resistance

nechani sns.

[ ntrocucti on

Gobally, tubercuosis (TB is considered to be anajor public
hed th hazard. Accarding to the recent estinates, in 2000 there
vere an estinated 8 3 nillion new cases of TB worl dw de; 95%
of TB cases and 98%o0of TB deaths are i n devel opi ng countri est2.
Whthe aalaility of dfintive atituercdcsis tregnart ad the
introducti on of “short-course treatnent”, cure for TB becane a
redity. Hwever, there has been a g obd recurgence of TBwth
the advent of HV infection-the acquired i nmunodefi ci ency
syndrone (A D5 pandem ¢34,

Rfintin

Isoniazid, ad rifamicin are the keystone drugs i n the nanegenent
of TB Wileresistance to ether of themnay be nanaged wth
aher first line dugs, resistaxetobathisoiazid adrifapicin
(MRTB denands treatnent wth second-line drugs wth linnted
sterilising caecity thet aenat suitade far short-corse tregtnarnt®.
It ispossibetostrictly dfireagvenisdae of Mcabacteriunm
tubercul osis as “mil tidrug-resistant” only after perforning
nycobecteriad cutue ad invitrosemsitivity testing Theterm
MR TB has been used in this reviewin the strict sense of the
defintionreferring toisdates resistat to both isoniazid and
rifanpicin wth or wthout resistance to ather drugs since the
thergeticimlicadias aedffeat. Resatly, theters resitare
anong new cases, and resi stance anong previowsly treated petients
are preferred over the d der terns such as prinary and acqui red
resi stance as these are nare preci se.

Boi demhol ogy

Wl d : Thougt earlier studes suggested thet drug resi stance vas
apotentia prodem it was the energence of MIRTBin the LA
inthe 1990s wiich attracted the attentio. The report by the
Vérid Heal th Qgani zation (WD) -International Lhi on Agai nst
Tubercul osis and Lung DO sease (1 UATLD Gobal Project on
Atti-tubercu osis Dug Resistance Survel | | ance between 1994 and
1997 wii ch describes the prevd ence of resistace to four first-line
atituercdosis drugs in 3B coutries’. Inthis study resi stace
to antitubercu osis drugs ves found indl 35 countries surveyed
suggesting thet it isadobd prodem The ned an preva ence of
acquired MR TB was 13% wth a range of 0%/(Kenya) to

Qrrespondence: Prof. SK Sharna
Enail: sksharna@iins.ac.in

54. 4% (Latvia). Subsequently, VWO UATLD survey (6) was
extended to define this prod emfurther’”.  Between 1996 and 1999,
patients in 58 geographic sites vere surveyed®. The nedi an
preval ence of MR TB anong new cases of tubercul osi s was
ony 1% but the preval ence vas nuch higher in Estonia (14.1%,
Henan Province in Ghina (10.8%, Latvia (9%, the Russian
obl asts of Ivanovo (9% and Tonsk (6.5%, lran (5%, and
Zgiang Rovincein Gina (4.5%. Rsuts o resistance survyes
from64 courtries, together wth deta predictive of resistace raes
from72 others suggest that an estinated 273,000 new cases of
MR TB occurred worl dwde in 2000 and constituted 3. 2%0f all
new TB cases (8). Further details are expected to be knomn in
the third report on the Atitubercu osis drug resistance inthe
vorldthet islikdy tobe avaldde otline soon

India: Reliable data on the epidemol ogy of MR TB are
lacking fromindia° InlIndia prevaence of prinary MIRTB
innewy d agnosed cases has been dbserved to be 3 4%or | ess>®.
Crta neticul ously collected a the Tubercu osis Research Gatre
(TRQ, Genmnai over the last three decades suggest that MR TB
levels in newy diagnosed patients has been 1%o0r |ess®%%,

Preval ence of MIRTB anong previously treated patients has
been abserved to be higher rangi ng from®%to 8°4°L.  Hovever,
cationhes tobe exarcised ininterpreting the preva ence figures
pudished in stud es ivwh a snal | sanpl e si ze because of i nherent
net hodadl ogi cal  concerns.

Bdogcand Ml ecda Basis of Dug Resistance

Spont aneous chronosonal |y borne mutati ons occurring in
Mcobacteriumtubercul osis at a predictabd e rate is thought to
cofer resistance to atitubercu osis drugs® 8. Achaeracteristic
fetue d thesemtaiasisthe they aeulirked Ths, resistace
toaduwis wudly mt associated wth resistance to an urd aed
dug Thsnmeas tha, if ntatios casingresistavetoisoiazid
occur inabout 1in 10 redicaios o becteria the prassblity of
spont aneous nat ati ons causi ng resitance to bath i soni azid and
rifanpicin woul d be 10%10°=1 in 10 Gven that this nuner
o bed!li cama be foud evenin ptiets wth edesive caitaay
pu nanery tubercu osis (a tubercd osis cavity usud |y cota ns 10
to 1% becilli), the chance o spotaneoss dud resistane devd gaing
is practically renote®23, Thus, the fact that mitations are
“unlinked”, forns the scientific basis of antitubercul osis
chenatherapy. GQrrently, the prinary nechani smaof nultip e drug
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resistareintuercdcsisis detopetubdiosintheindvidd
drug target genes. Table 1 lists the nol ecul ar nechani sns of
antitubercul osis drug resistance that are considered to be
inportant>>%5, Mitidrug transporters conprise four fanlies of
transnenforane ef flux proteins that actively punp out a broad
rage of structurdly uredaed conpounds framthe interior of the
cell, using either proton native force or ATP suppl i ed erergyP.
The potertia contribution of these moltidrug transporter proteins
inthe causation of MRTBnerits further evaualtion. These
transnentrane effl ux protei ns a so appear to be novel target for
drug thergpy infuue.

Table 1 : Ml ecul ar nechanisns inplicated in antitubercul osis
drug resi stance.

Drug Gene(s) involved in drug resistance

I soni azi d Enoyl acp reductase (inhA
Cat al ase- per oxi dase (kat G
A kyl hydroper oxi de reductase (ahpQ

i dative stress regul ator (oxyR

R fanpi cin RNA pol ynerase subunit B (rpoB)
Pyr azi nam de Pyr azi nami dase (pncA)
St reptonyci n R bosonal protein subunit 12 (rpsL)
16s ribosonal R\A (rrs)
A nogl ycosi de phosphot r ansf erase gene (strA
Et hanbut ol Arabi nosyl transferase (enb A B and Q

H uoroqui nol ones  DNA gyrase (gyr A and B)

Adapted fromreference 5

Ratentiad Guses of Dug Resistance

Various factors have been inplicated in the causation of MR
TB. These are discussed bel ow

Gretic factars : Though there i's sone evi dence to postu ate host
genetic pred sposition as the basis for the devel opnent of MIR
TB it s beencodwsive. It islikdy the theselod fa the
alleles linked wth themplay a pernissive ra e in conferring
increasi ng susceptibility to the devel opnent of MIRTB

Factars related to previous antitubercul osi s treat nert:
I nconpl et e and i nadequat e treat ment @ Review of publ i shed
literaure strogy suggests that the mast poverfu predctar of the
presence of MIRTBis a history of treatnent of tubercul osis.
Irregd ar, incopl ete, inadequete treatnent appears to be the nast
conmon neans of acquiring drug resi stant organisns. e of
singe drugtotreat TBis another conmon perd Sposi ng cause in
the Ida setting This cod d have occurred because of i gorance;
use o penicillin/strepomycin conbinetions; use of rifanpicin for
aher d seases; ad econonic constraints. Thereis dso the risk
of use of unreliable drugs wth poor biocavailability. e of
atituercdosis drugs by ugaified parsons o dterretive ned dne
practitioners resfuting in bizarre reg ners far i nedequet e peri abs.
Poor treatnent compl i ance : The change over fromfuly supervi sed
sanat ori umtreat nent to unsupervi sed donciliary treatnent has
affected conpliance signficatly. Roor conpli ance wth trest nent
isdsoaninportant factor in the devel opnent of acquired drug
resistance. Nor-conpliance wth prescribed treatnent is often
underestinated by the pysician and is dfficut topredct. The
drug defau ter, just like placebo reactar is not a consistent o
read |y idertified persoP. Inthe vest, denographic factors such
as age, sex narital status, education level and soci o-econonic
status have not been found to correlate wth the degree of
conpliace Onthe ather hand, certan factars such as psychiaric
illness, acohdism drug addiction and honel essness do predi ct
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non-conpl i ance. This nay not be entirely true in the Indian
cotext ad the rel evance of these factors inthe Ind an scenario
nerits further study.

lack of laboraay dagostic Facilities : God, reiade laboraory
suppart is sd domavailad e in deve oping neti ons, the areas were
MRTBis anajor hedth hazard Wenfacilities for cuture ad
sasitivity testingaent avalad e thergpetic ded sios are nast
often nade by d gorithuns or inferences fromprevi ous treat nent ™.
Progranmat i ¢ approach has been observed to fail in sone settins
and pud i shed data suggest that standard short-course chenat her gy,
based on first-line drugs, is aninadequate treatnent for sone
petients wth drug-resistant TB>%.  Athough the DOS strat egy
isthe basis of good TBcotrd, the strategy shou d be nad fied
insone settings toidentify drug-resistant cases sooner, and to
nake use of second-1ine drugs in appropriate treatnent
regi nens'” 1,

Redictors for the devel opnent of MIRTB : In nost of
the published studi es, previous history of tubreu osis and past
histoy of antitubercu osis treatnent have beeninplicated in the
causation of MR TB.

Inplicaios for trestnent

Second-line drugs are very difficut todxtaninsnall tows ad
rua areas inlinda Therefore reliable suppy of drugs is a
dfficdt ppddem Mreove, theeisawde vaiaioninthe price
range between different pharnaceutical brands. Reliable
phar nacoki netic data regarding bicavai lability of nast of these
fomidiosisnt adlddedtha. Mreove, theeis no assuare
that the nost expensi ve brand nanes have the best bicavailability
profile Bren considering the chegpest brand nanes availad e, the
cost of drug treatnent al one i s nuch beyond the neans of the
average Indian patient. Therefore, |ong termconpliance is not
very good. Al these factors constitute significant therapeutic
celeges far thedindas tresting NIRTBin the fid d setting
Ropd ai on mgraion due to poverty to sesk better jdb ggoortunities,
becase of returd dssstes, vars pditicd instaility adregad
coflicts aso create nobil e popul ations. These factors nake
treatnent of NIRTBd fficut, asit is nat easy for persons wo
are forced to nave for any of avariety o reasons to conpl ete 24
norths of treat nent®.
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Synposi um:
D agnosi s of MDR Tubercul osi s

C Wma, S Dama
Departnent of clinica Ncrobidogy, Sr Gnga Rambbspita (S3H, NewDd hi-110060, India

Mostract: Tubercul osis is responsible for 7%0f al adult deaths and 25%0f preventabl e adult deat hs.
Miti-drug resistant tubercu osis strains are vieved as nainly a probd emaof the devel oping vorld and are
resistat toa least tvwo drugs, INHand Rfanpicin.  Acquired resi stance or secondary resistance is nore
conmon than prinary resistance. PRinary drug resistance is that when a patient wo has not been
previously on anti tubercu ar therapy (AIT) and devel ops resi stance whereas acou red resitance devel ops
while on an inappropriate ATT reginen.  The freguency of nulti drug resistance varies geographi cally.
Hgh resi stance vas found in erstwhile countries of the LBSR the Baltic Republics, Argentina, Nepal
and China. In our centre resitance observed has been 5%7% Survey of initial MR TB cases in
conmuni ty is inportant for redesigning the effective reginen for new cases and a so for pl anni ng
appropriate regnen for cases requiring re-treatnent.
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According to W) approxinately 7 to 8 nillion peopl e have
tuercdosis ad aoud 3mllionde andly detothis infection
Inlndaaou 2mllion cases are infected every year. Miti-drug
ressitant tubercdosis (MIRTB strains are resistat to a | esst
two drugs i.e. INHand refanpicin; frequancy of such resitance
varies geopgraphicaly (Table 1). MRTis being highighted as
a probl emaof the devel oping vorl d; preval ance varies from14. 5%
inkKreato B.8%Gjarat (Inda); Inouwr centre drug resi stance
varies from5to 7 percent (Fgl).

Table 1: Percent Drugresistance fromdifferent parts of Vérldand I ndi a2

A acef Year Qe or INH Rfam Srepo EMB PZA MDR Remar ks

of Reporting  nore drug pan nycin

Japen 2008 19 o8l 51 o8l 02 Rimay
97 ns 3 24 61 Axqired

Ndagascar

(2 5 Anqired

Ginhi 82003 4

Qi ne202 5 21 Rinay

Aetdjan

Ri son(2000) 23

G@trd Irda 52 45 D 81

Sud Adia 50 91 28 36 16 5 28

ez

Jodpur

(5 66/ 66 166/ 66 3B Rimy

6L 7% n®» 5.2 ekee) B2 Agired

BEMB B hanbut ol , PZA Pyrazi nnide; MR Ml ti drug resi st ance

It is essentia to understand that for labortory diagnosis of
MR TB, the nost inportant step is the firmdiagnosis of
tuercd asis; the question of its resistance neads be settled later.
Thsisdsoafat thet incat peroat cases cdtueis mt positive
for Mtuberculosis. Snceit is not easy to achieve the gdd
standard there i s a consensus eval ving round the vorl d wet her
cuture - sofa gddstandard, needs to be dtered in favour of
copel ling clinica evidence fortified wth never ndecd ar tod s.

To diagnose MIRTB nathing different needs to be done than the
nethods used for d agnosing a sersitive stran of M tubercu asis.
Bi identification of acidfast becilli (AB withregardtoits
species is equa ly inportant. The ro e of NIMhas becone nore
pronounced wth the advent of the scourge of HV, nore soin
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advanced countries where tubercul osi s had been brought under
cotrd. However, in deve oping countries were tubercu osis is
still ranpart, aypcd mycdecteriaare still inanmnority. There
ismevidaceinther being trasmtted drectly fromnan to nan
They are generd |y resistat to the atitubercd a drugs and mght
be dagnosed as MRTB  As the gereration tine of nycobecteria
is nuch | onger than the ather usud pathogeni ¢ organi sns, advent
of rapid culture nethods al ong wth nol ecul ar techni ques can
produce faster resuts wthspeciationas vell. Tdde lgvesthe
preval ence of drug resistance (NCRT) in India and aboard.

Sanple @l lection

Soutumi s the nast freguently exanined speci nen for the detecti on
of AB it isinportant to evd uate sufficient nuner of sanpl es
fromeach patient to ensure recovery of even | ow nunbers of
nycobacteria. Besides this, the quality of the specinen is of
paranount inportance. @inican shou d spend tine explaning to
the patient the nethod of produci ng good quality sputum Three
deeply expect orated norni ng sputumsanpl es on three consecuti ve
days are usud |y adequet e.

\Wen sputumi s uavai ladle or the find ngs are constantly neggtive
inpatients wth convincing clinica evidence of pul nonary
tubercul osi s, gastric |lavage nay be necessary and such sanpl es
nust reach the laboratory pronptly since nycobacteria do not
survive for long period in acidic gastric washing. The
recormended gui del i nes for the collection of various types of
saples aedveninTade 2 The sigificance of representetive
sanpl e col l ection in adequate quantity and wth nini num
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transportation tine helps in proper evd uation for nycobecteria
dsesse Thsisnretruefo sapleslike CSE, peud flud
and other body fluids. (Table 2)

Tabl e 2 : Reconmended gui del i nes for sanpl e col | ection.

Aspirates-H ui ds Serilesyringe, container, or direct inocul ationon

cul ture nedi a.
Bl ood, Bonenarrow |Isolator or direct i nocul ationon culture nedi a
BAL Seril e cotnai ner

Gastric | avage Serilecontai ner wth 100ny of sodi umcar bonat e;

nay be useful if sputumisdifficult toobtan.

Expect orat e froml ungs by a producti ve cough (not
sdiva), sterilecotaner.

Sodl d ean cont ai ner
Serilecontainer, donot add fornalin

Sput um

Ti ssues bi opsy
speci nens

Uine F rt whol e norni ng voi d at | east 100nh; do not pool
over 24 hours.

(Reproduced fromsuppl . Indi an J Paedi atr 2002; 69: S11- S19)

Ml cr oscopy

It isaragddandthe best nethod to idetify the presence of the
oganismviabe or nonviableinaclinca sanple. It has been
estinated that when using concentrati on techn ques approxi natel'y
10* AFB/nmh of sputumare required for a nicroscopy to be
positive. Patients wth extensi ve d sease shed | arge nunbber of
nycobacteria wth good correl ation between positive cuture and
snear. Inpatients wth mninal or |ess advanced di sease the
correlation of positive snears to positive cutures nay be only
25% 40%.

To types of acidfest stanng canbe used (i) el -Ned son (2N
and (ii) Auranine-Rhodanine (AR H uorochrome staining.
Approxi nat el y 18%of ZN snear negative but cul ture positive
petiets caninaddtion be d agosed using ARstann. Snilar
results were also seenin S3Has reflected infig 2 Dead
nmycobecterid cdls wll dsostanwth fluorochrone stain | eed ng
to smear positive ad cuture negative situation in agrox. 10%cf
cases ad need be kept in nmaind whi | e assessi ng treatnent efficacy.
Shear positive does not indcae trestnent failue

90 - Clinical specimens |[_| DF [l ZN

80— ]
70—
60| | wm

50
40—
30
20
10—
T T T

]

I
Bronchial Pus/Needle Urine Misc

Aspirates Aspirates

Hg 2: Qnparativeanalysis of OF and ZNin SGRH
(Reproduced fromsuppl . I ndi an J Paedi at r 2002; 69: S11- S19)

Citue

1 Qnwventional Mcobacterial Qilture : As lowas 10-100
beclli/rh canresdt inacdtue psitivity. It isnadeay the dl
hi ghly suspect sanpl es be subjected to cuture. Avariety of

JI MBA Apri | - June 2005 Vol . 18 No. 2

nethods and nedia are in use to culture nycobacteriainvitro.
The nast popdar nedaindincd laboraay is Lonenste n Jensen
as a solid nedia and NMdd ebrook 7H being its |iquid counter
part. this age-dd nethod of nycobecteria cuture takes a very
long tine i.e. 6 to 8 weeks (average 21 to 28 days) for
Mcobact eri umt ubercul osis to formco onies &the sane tine is
required for semsitivity inthis nedum Thus ataotd of 12-16
veeks is required for cuture and semsitivity using this nethod.

2 Rapi d Mycobacterial culture net hods :

Za  Bactec Sstens/ MB-BacT : Sibstantia inprovenent in the
tine to detection and the tad nunber of positive cdtures can be
achieved i f autonated or semi-autonated |iquid cuture systens
such as BACTEC™ 460TB that use Mddl ebrook 7HL2 is used.
This radi onetric systemcan detect grovth noch earlier than the
eye can see on solid conventional nedia (LJ). Wdely used
BACTECM 460TB systemuti | i ses 7HI2 broth contai ni ng Garbon
14(*Q |abeled pa nitic acid d ong with the nixture of antibiatics
(PANTA BB). The gronth can be ascertained by the liberation
of ¥ by the nycobecteria.  Bit other contaninant bacteria can
adsobresk dom pdmitic acid and resut infdse positive resuts.

New systens that rely on non-radi onetric gronth have been
devel gped such as MB BacT/ 3D (hi oMri eux) (fig 3), Mcobecteria
Gowth Indicator Tube (M3 T-Becton D cki nson) and BACTECM
9000TB aut onat ed cul ture systens, appear to be nore promsi ng.
The tine required for isolationis reduced from6 weeks to 3
weeks. In addition the turn around tine usi ng BACTEQ MB
BacT-3D systens i s reduced;, snear positive speci nens can be
positive wthin 8 days as conpared to 18 days in conventi onal
ned umlin snear negati ve sanpl es the nean tine to detection wth
rapidcutureis 14 to 16 days as conpared to 26 days for the
conventiona nediuf  Antibiotic sensitivity a so can be done
using these instrunents by adding a known MC of the drug to

BacT/ALERT 3D

Fg 3

the liquid ned a &reduce nean tine for detectiont o a nest 11
to 18 day®.

2 Spti-Geck Sistem: Aother broth based systemi ntroduced
is Septi-Chek AFB (BBL) which uses a bi phasi c nedi a and
provides rapid grovth and drug susceptibility wthout need for
routine subculturing. Detection tine is shorter than wth
conventional agar but significantly |onger than the BACTED MB
BacT- 3D syst ens.

Z Isdator lysis centrifugation system: The isdaor tube
(VWMPQLE) provides a uni que approach to the recovery of
nycobecteria fromblood  Appraxinately 10nh of Hood is cdlected
inothelsdator tube containing an anticoagu ant and saponi n,
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wichwll lysethered bood cels, reeasing ay nicrobe wthin
Ater centrifugation a& 3000x g for 30 ninutes, the sedinent is
renaved and inocu ated into a vareity of autonat ed nycobecteria
systemand 80%i sol ats were recovered wth the nean tine to
Oetecti on as 14.4 days.

2 The Luciferase Rporter nycobacteri gphage (LRP) test - a
virus that infects nycabacteri umhes a cl oned gere responsibl e for
production of Luci ferase Ryporter erzyne wiich enits light inthe
presence of mycobecterium This neyhod is very samsitive, specific
adrapdtest andis equaly effective as MBT 960 i n detecting
MTB®.

lcatificaian

a Qrvetiod nethods for idetification rey on -narphad ogy
and bi ochenical reactions like tube cadase a 68, niacin ad
ntrate tests v ch are cunersone and coul d take as long as two

nont hs usi ng standard nethods, in contrast to accuprobe which
idetifiesit fromcutureinless then an hour.

b Rapi d Mcobacteria identification techni ques

b the Accuorobe (@nRobe, LB system(fig 4) : Tests for
the identification of MB conplex is a rapid DNA probe test
vhich wilizes the tecnique of nucleic acid hytridization for the
specific idertification of MB conplex isdated fromthe cuture
The TB conpl ex i ncl udes fol | ow ng speci es; Mt ubercul osi s,
Mbovis, Mbovis B3G Mafricanum Mmicroti, and Mcanetti®.
Mtubercul osis is nost conmon pat hogen i sol at ed fromhunans,
Mbovi s BdGnay be transmitted frominfected aninal to hunans,
and the others prinarily infects aninal s. Mafri canumcauses
pul nonary tuberculosis is tropical Arica For nest clinica
laboraaiesidetificaiod anisdaeas BG@mpex is suficet
because the probability that anisdateis a species ather than
Mtuberculosisis extrenaly snal | ”.

Fg. 4: Accuprobe Lumi nonet er (GEN PROBE)

Ainciple - The accuprobe systemuses a singl e stranded DNA
probe wth a chenil umnescent | abel that is conpl enentary to the
ribosonal RAOf the target organism Ater the A s re eased
dromthe organismit forns a stable RNACNA hybrid. The
sdection reagernt dlovs far the dfferetiation of non hybrid sed
and hybridi zed proble. The | abel ed DNARNA hybrid are
neasured in a lumnoneter. A postive result is al unhnoneter
readng equal to or greater thanthe cut off. Avdue bel owthe
ct of isanegiveresdt.

In Qr experience at SFH: Qit of 38 snear positive sanpl es
processed since June 15 - B 9, 2004, 20 vere Bctd ert 3D (bio
Merieux, France) culture positive and subsequent!|y accuprobe
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positive for MB - conpl ex; whereas 5 cul ture positive vere
accuprobe negetive for MIB thereby indicting thet 5 snears and
cul ture positive cases vere NIM if not speci ated woul d have
been presuned to be Mtubercul osis and treated wth no or
di nini shed response to ATT. Such cases run a risk of being
labelled as MIRTB Beak up details of NIMpositive cases can
be dbtai ned fromfigure 5.
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Fg 5: Acuproberesults

Ml ecd & Assays inthe Dagosis of Tubercd osi s
Anpl i fication assays - ONA or RMA based.
A D\A anpl i fi cation assays

1 Rl ynerse chain reaction (R : Frst described in 1988,
It ves used to detect Mtubercu osis fromthe dinicd sanles like
CSFE, uine and other body fluid and bl ood usi ng nol ecul ar
nethods. Apositive RRresult using M tubercul osis specific
priners on a snear positive sanple woul d indicate that AFB seen
were Mtubercul osi s whereas a negative RAR woul d suggest an
NIM as long as proper cotrds are included in the assays. Wth
a snear negative speci nen, however a negative R(R does not
excl ude the presence of Mtubercu osis. Inhibitors are knom to
exist inCF o ps sanples that canirhibit anplificationinany
nol ecu ar assay’. RRcanot differentiae between the dead or
l'ive nycobecteria

2 Qher DMA anpl i cation assays : are Ligase Chai n reacti on
LR Srand d spacenent assay A and B repicase anplification
whi ch has not gai ned as nuch proninence as RAR  Advant age
o these assays are that they are sesitive but canat dfferetiae
deed froma living becil i

B RNA anpl i fi cation assays -

1 MIBA : Nucl ei ¢ aci d sequence based anpli fi cati on assay
(NASRA) used in identifying MB and NTM (froma positive
bottle) using specific probes. (NABA bio-Mrieu/ @ganon &
Tekni ka).

2 TME Transcription ned ated anplification (TMy Genprabe,
bi o- Mri eux).

Both are isoothernal anplification nethods. Instead of using
DNA as the target, uses 16S rRV which is nore abundant than
the corresponding DNA naking it nore sensitive than RR  The
rRNA i s transcribed by a reverse transcriptase forning a
transcription conpl ex fromwhi ch isathernal anplification of the
target sequence is catal ysed by R\A pol ynerase.  The anplified
nudecadidis detected using d ectro-cheml uninescence techn que.
The sensitivity and specificity of such tests have been wel |
established in both singl e and conparative eval uations. The
sersitivity and specificity for nast of the above tests fdl wthin
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the sane range of val ues given for RR

Advant age over DNA assays : The detection of Mrcobacteri um
tubercul osi s By NASBA 16S r RNA al so gi ves an added
infornation regarding the viability of the organi smas conpared
to the DNA based ROR t echni que whi ch coul d pi ck up even dead
sequences as nertioned earlier.

C Qher Assay available comercially as a kit is (LiPA
MGBACTER A | nnogenetics 2w j ndrecht, Bel giun) based on
reverse hridsaion systemprincig €. RRis wsed to aplify the
165 23S ribosonal spacer region and the product is hytridised to
praes boudtoandonstrip bndngisidatified cd ainatricdly.
Wlike accuraobe, asinde test canidentify the range of species
wsing specific praboes. This techn que can be wsed far idatification
of nycobacteria isoated fromMB BacT/ 3D system
Ned ess to sy, gurarideinfrastrutue staf tranngadqaity
catrd procedres are essatid to awaid cross cotamnati on everts
leedgtofdse positiveresdtsindl the aoove nertiaed nolecd &
assays. Mreover the labortory report is as good as the qua ity
of the speci nen submtted.

Seroassay for MB

BISA for TB was found positive in 79.4%of sputum AFB
positive patients but vas a so positive in 56. 260 AB negati ve
sputumsanpl es®. Al seroassays nost be evd ueted inligt o the
clinca evidence and shou d not be taken as the sd e evi dence of
infection. Seroassay nareover has no rd e in d agnosi ng MIR TB

Detection of Dug Resitance

Thereis alimtaioninadkequete inepretaion of drug resistace
due to lack of standard sation of |aboraory procedures resu ting
inmslead ng reports wth poor rgroducibility, es aresut a poor
know edge of the true inci dence of drug resistance exist.

There are three wdd y used nethods for drug semsitivity onthe
Lovenst ei n-Jensen nedi um

1 The absd ute concerttration nethod a so terned as nini nm
inhibitory concentration (MQ nethod - a standard sed i nocul um
of the organismis inocu ated on a drug free ned a (contrd) and
nedi a contai ning graded concentration of the drug as a test.
Resi stance is expressed as the | onest concentration of the drug
that inhibits gothondl o anast al tubes indcating MC

2 The resistace raio nethod : Resistace o the test arganism
is copared withthet o astadard laboratary stran and eqressed
astheraiod the MCd thetest stranwththat o the stadard
strain aggi st each drug.

3 The proportion nethod : |f the nuniber of coonies a the
known MCof a drugis > 1%caf the cdonies grom in drug free
ned umthenthe stranis cosidered dincdly resistat. Gitue
ad semsitivity test can d so be done using ather ned as |ike 79,
7HO or 7H1 Nidd ebrook.  Adrect sersitivity on snear positive
cases were the drug can be incorported i n the ned umcan hasten
the resuts to 6-8 weeks, whi ch atherwse cod d take 12-16 veeks.
4 ETest : It is agadent nnnoiminhibitory concentration
technique and is foud to be quick, accurate rdiade ad essy to
performand the resuts are avail ad e betveen 7-10 days. Ay eenart
between L-J and Etest nethods is 87%whil e between L-J and
MHLL nethods is 7994, It is especialy of great vauein drug
resi stant cases vhere MCis inportant. Hausdorfer et al
denonstrted nore than 90%correl ation between Etest and agar
propation nethod far Al the four first line atitubercd ar drugs

Autonated nethods currently used for rapid susceptihility testing
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of Mtubercul osis include MB-Bactal ert-3D, BACTECM 460
rad onetric nethod etc.

Nl ecu ar Dagnosis of Attinncrobia Resi stance

The frequency of resistance nitations has been estinated to be 1
inl1®for R&1in10® for H respectiveyand 1in 10° for §
BMB para amnosdicylic acid (PAS, ethinanide (N, cycl oserine
and th acetazore.

Rfamwicin : Mre than 95%0df rifanpi cinresistant MBisd ates
have mutations in rpoB the gene encodi ng the RVA pol yner ase
B-subunit®. INHResistance to INHis nore conpl ex. Nany
resi stant organi sns have mutati ons i n the kat G gene encodi ng
cata ase-peroxidese that resut indtered enzyne structure“. S
resistat strans have a notation onthe rrs ad rpsL gene encod ng
a 16SrRA and a SI2 ribosonal subunit protein, respectivel y=.
Resi stance to pyrazinamce (2) is caused by mtati ons inthe gene
pncA encodi ng pyrazi nanidase resul ting in di nni shed enzyne
ativty.

B hanfut o resi stance in approxi nately 60%0f organisns i s due
to anmino acid repl acenents at position 306 of an arabi nosyl
transferase encoded by the enbB gere.

Smlarly fluoroqu nd ores resi stance i s associ aed by gyrA gere
notation Kanamycin resistance is due to nuc eati de substituti ons
inthe rrs encoding 16S r RNA

Various nol ecu ar probes for detection of such resi stance genes
aebengused far predcting resistance bt are still nat aalade
for conmercia use

The Ruture

The current know edge does not permit utilisation of nol ecu ar
resistane detecti on assays as amatter of raine Mlecd ar assays
have a good correl ation in snear positive cases only and i s
reconmened for use only in such cases at present by HA (LBY).
Theissue of quaity contrd (@ innoecda assays renains yet
toberesdved dee to the amsace o the avaldility of uiversdly
acogptad e standard contrd s dlowng acceptad e repraduci hility of
the assay vorld over.

Hovever genatypic and ysis invd ving anglifications of the genonic
regi on conferring resi stance-using PR fol | oned by post
anplification analysis of mutation causing drug resi stance by
singl e strand confornation pol ynorphi sm(PRIR SS9 can reduce
the turn around tine. Reverse hybridisation based |ine probe
assay d so have been used reliady to detect the notati ons casing
drug resistance. Ml ecul ar beacon assays is used inred tine
RRto detect as little as a sing e nud edti de substituti on causing
drug resistance can be ised®. The only silver liningin the nane
of nol ecul ar diagnosis of MR TB coul d be the detection of
rifanpicin or INHresistant cases earlier. early case detection
could hel pin contai nnent of the spread of MIRTB strai ns.

Qher nethods, which can a so be used to detect drug resi stance,
are heterodupl ex anal ysi s, dideoxyfingerprinting, an RNY R\A
dupl ex base pair misnatch assay, r RNY DNA bi ol umi nescence
| abel ed probe assay and | uci ferase nycobact eri ophage assay in
vhi ch o'y viad e nycabecteria can dlowregication of the phage
wheres the dead ones cannot. Isd ae gromn in the presence of
dugwll nt emt ligt onaddtion o lwdiferinsustraeif it is
suscetibl e weress resistat isdate wll.

Aconmercia kit for detection of mutated gene for resistance
vwoul d serve as a valid surrogate narker for MR TR

Based on dverse lines of evidence, the fitness estinates of drug
resitant Mtubercu osis are quite heterogeneous and nay precl ude
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Managenent of Miltidrug Resistant Tubercul osis (MR TB)

Synposi um:

DDS KupaTi
Departnent of Respirotory Mdicine, 9r Ginga Rambbspital, Rjinder Nagar, NewDd hi-110060, Indi a

Aostract: Tubercu osi s has been a scourge of the narkind fromtines inmenoriad and is still aninportant
heal th problem The devel opnents in pharnaco therapy and hea th progranmes indi cated the tubercu osis
cou d be contained and probably eradicated. Bit the present day redity is a stuning cotradictionto
opti nnsmaf the earlier days tubercu osis seens to have struck back wth a vengeance. Today, notli drug
resitante tubercuosis (MRTB is a dreadfu reality and advancing its narch to destroy the nationa
progranmes to control tubercul osis.

Grrent preval ence of prinary and acquired nol tidrug resistance in Indiais 3. 4%and 13. 3%respectively.
Siceptitibility testingis the ‘@l d-stadard for the dagnosis of MIRTBwvhichis not the ‘absd ute
paraneter todctate thergoy but shou d be used to gui de thergoy dong wth conplete clincd profile The
treatnent of MIRTBis difficult, conplicated, nuch costiler, less frequently affordabl e, challenging
needs experience and skill and indvidudized for the needs of the particuar petient. The therapy once
instituted shou d be carried out despite al disconfiort to prevent narbidity, nortality and transmissi oin
of MRTBas thisis, probably the last chance between life and i nminent deat h.

The WHO programme of ‘' DOIS PLUS highlights the conprehensi ve nanagenent strategy to control
MR TB optinal treatnent of MORTB alone, wll not curb or control the epidenic but ‘prevention’
of ultinate energence of MR TB shoul d by focussed therapy by effective use of firstline drugis

JI MBA Apri | - June 2005 Vol . 18 No. 2

asd udy essatid.

D agnosi s of MR TB

Early diagnosis and treatnent of MORTBis of paranount
inportance nat only fromthe petients perspective but dsofar the
comonity at large. Qnsideration of the fdlowng are gererdly
contributory to the diagnosis of MR TB-25,

Hgh R sk popd ati o' :

Hstory of contact wth known case of MIRTB

Hstoy of previous or nary irregda or regd ar treat nent
o Tuoercd csis.

Guitary pu nonary tubercu osis.

Presence of infection wth H\ positive patients are not
nore prone to MIRTB than to drug succeptible TB Rathr,
epi demhd ogi cal associ ation of H\ positive status and MR
TB refl ects nosocomal transmission of TB (sone bei ng
MR TB) and propensity of H\positive patients to
progess rapdy to active d seasel.

Cincd presetaionwth interstitid infltrate, hilar or
ned astinal adenopathy, cavitation on chest rad ograph hes
been suggested to be nore typical of drugresistat rather
then drug-sucetidl e disease in HVEpositive petiets. There
i's no convi nci ng evi dence for these assertions.  Sone have
found higher rte of cavitation anong H\Apositive petients
wth MR TB vhil e others have actual |y docunented fever
cavitary | esios in such peti ets’.

Hstory of contract wth famly nenbers and health care
professional s of MR TB

Qinical dagnosis

@

Hgh suspicion :
| ad rise pheronenon @ on artituoercd ar thergoy, sputum

snear initidly becones negative (o less positive) ad later
becones persistetly positive Thisindcaes falue wsdly
de toether the pati et having cessed to take the drugs or
tothe devd gart o resistacetod! the drugs, patiet is
recgé\irg

Rersistently positive sputumsnear for AB even after 5
nonths of WD or other retreatnent regi nens.

Devel opnent of distant conplications of pul nonary
tubercu osi s during therapy.

Pesece of extesive miticaitary d sease
Rel ati ve Suspicion -
Hstory of cottracted infection froma known source.

Rddaojcd cdteiaaion: Ben dter regda ad adequete
chenot herapy for 3 nonths change in size of cavities,
increase inexisting |l esion and gppearance of newlesionis
anindcaion of dsesse progession  Hwever, reddogcd
worsening in addition to, positive sputumsnear for AB
and/or clinica worsening nay indicate MIRTB

Cincd ddeiaaior Thsisthelesst rdiadde evidece o
MIRTB if not associaed wih becteridogcd o raddagcd
Heaigdion Fluetodfevese dter 2 vesks o tred nart
wth a standard four drug regnen is an i ndependent narker
of MRTB Inareas wth a high preval ence of MIRTB
broader enpirical treatnent nay be indicated for patients
wo fail to def ervesce’.

Hovever, this goproach hes severd linitations. For exanple, not
dl petiets wth TBpresert wth fever. Rxsistet fever candso
be caused by severe niliary di sease or another concomtant
infection, andis therefore not a specific sign of MR TR

0 the patients wo areintidly snear-positive, 73%wll becone
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snear-negative after 2 nonths of treatnent wth a regi nen
containing isoniazid and rifanpicin, and over 95%w | have
converted by 5to 6 nonths. Swear positivity at 2 nonths nay
be caused by nonadherence wth treatnent, cavitati on and heavy
intid becillary load or presence of drug resi stance® 04,

| Inedequate ad irregd a therapy: Inadrug-o-gam(listing
of al drugs takenin the past) evidence of i nadequate dosage o
nanat herapy, adequete thergoy but for shorter durationis presen.
A thesane tine alist of drug ‘never’ used in thergoy ad drugs
wth cross-resi stance nay al so be prepared.

c Unreliable suspicion :

| Past history of antitubercu ar therapy and has cone wth
fresh rd gose

| Not gai ni ng vei ght .

| No radid ogica i nprovenent.

| Rddogcd deterioaionwthot dincd deterioadion

| Devel opnent of a cavity in exudative | esion on treatnent.

| New shadows nay not, necessarily, be tubercul osis.
Bcteridogcd dagosis

Laboratory evidence of resistance torefingpicin and INHis agdd
standard for the dagnosis of MIRTR  There are limtati ons of
these hgly specific test-as the tedmiqe is coplex ad dfficu t
to parformaccuratel y even when skill ed personnel are avail dd e
and laboratory facilities are of high standard. Qe nust a so
consi der that sanpling of different population of bacilli, and
laboraaies vayinginrdidility, erras cccuringinlaoraary,
nay be the factars far the dfferet semsitivity reports data ned of
the sane patient fromdfferent |aboratories. Thereis lack of
standardi zati on, coordination and cross checking wth nati onal
laboratories in our country. The conservative approachis to
assune that any drug resistance that has been reported is red
irrespective o the reputation of the testing laboratory.  Hwvever
theresuts of semsitivity shoud nat be acogpted ucriticdly. @
rdation wth history, snear resuts and radi d ogy shou d be used
asagqudefo fuue therapy and therapy shou d nat be changed
if thepatient isinroving satisfectorily. Never techn ques have
geady shortened the tine of dotaning the reports wth i ncreased
“sersitivity ad specificity. Revious thergoy wth a drug, wi ch
hes been associ aed wth a reduced clinica respose tothet drug,
despite gyeret “Soagiblity’ ininvitrolaraay tests hes d so
to be considered.  The presence of deed becilli can d so produce
“false positive’” snear early intreatnent. Patients wo vere
intidly snear and cuture positive nay have cu ture conversi o,
but nay continue to have positive snears 4 to 20 weeks after
conmenci ng treatnent. This “Shear positive/culture negative
reacti on’” was nore conmon aneng patients wth cavitary d sease
and also inthose treated wth rifanpi cin contai ning reg nens.
WHO recomnmends extendi ng the intensive four drug treat nent
phase, for afurther nonth in patients wth positive snear at 2
noths. However drug trestnent is oly changed if snear renai ns
positive a 5 nanths.
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Assessnent of patients wth MIRTB

A anning drug therapy for a patient wth MR TB requires
expeiece skill adtine. Thetreatnent history of the patient
nust be thoroughly chronicled listing the previous treatnents
(including preparations that night have been obtai ned privatey
fromthe pharnaci sts), the petients adherence wth these reg nars,
adthe becteridogcd respose Cinicd adraddogcd changes
shou d a so be recorded.  Hovever, these changes can be affected
by inercuret codtios (preunaria endisn) and are, therefare
lessrdiade paraeters of progess. The patient’s previos drug
suceptibility results shoul d a so be recorded i ncl udi ng those
perforned a other hospitds.

Treatnent of MR TB

The nanagenent of MIRTBis an area that has been shrouded
inla o mths and msconceptios, ad therefore, uterly chadtic.
Though, WD gui delines are useful in nanaging MR TB patients
hu they nay it be gdicadetoevery patiat. Therefae theray
shoddhbeindviddly taloedtothe needs of aparticd ar petiet.

Basic Rrinciples of Ghenotherapy wth MR TB

1@ Wensaxnitivitytestsaemt aalade: Alikdy resistace
pettern can be irferred fromthe petiets histay ad previas
swoeptibility resuts. Apaiet, wo hed drug suwoetibe B
ad adhered to a satisfactary trestnent reg nen, preserting
wthardamse yars laer, islikdy to have drugsuceptib e
di sease and wll respond to the WDretreatnent reg nen.
Incatrast, apatiat wo hes faled thargyy, islikdy to hae
drug resistant tuberculosis. Inthis circunstance, a
‘Retreatnent reginen” is used conprising a nini numof 4
to5drugsinteh“intid phese’ ad a lesst 3 of the nast
active ad best td eraed drugs, inthe “cotinueti on phese’.
this reg nen shou d contain drugs to wich the becilli are
certany sasitivei.e mt recdved previosly as the bed 11
aeuikdytoberesistat tothe dups. A“first ling' drug
thet the patiet hes rece ved previausly nay be added to this
regnen, if resistance appears unlikey, besed on petients
previos treatnent history. Hwever, such addtiond drugs
nost nat be relied upon util resuts of newsuceptibility
tests are aval ad €2

Thus, treatnent regnen shoudidedly cotanmitipe dugs
wth “bectericidd activity (@) inectadde aget, aqindoeg
pyrazi ramide, o eth onemide) wth the “becteriostatic’ drugs
(cyd oserine, praamnosdicylic acid (P added to prevert
the deved opnert of furtelr resistance Theinitid phese of
at least 6 nonths and continuati on phase of 12-18 nont hs,
after the sputumhas becone negative is usua |y needed.

OH \Wensasitivity tests ae avalade : the treanet reg ners
aestragt foverd (Tabe 1).

(©  Dependng upon the history of atitubercul osis drugs used
peviosly ad onavailablity of sersitivity tests, varios
conhi neti ons, of resistance nay be anticipated.

2 Drugs nost be g ven i n adequat e dosage (corrected accord ng

to vei gt and duration).



JI MBA Apri | - June 2005 Vol . 18 No. 2

106
Table 1: Sandard treat nent regi nen consi dered suitableif sensitivitylists areavailable
Resi stance to Initia phase Cont i nuat i on Phase
Dr ugs M ni mum Dr ugs Duration
duration in
i n_nont hs nont hs
| soni azi d Rfanpicin 2-3 rifanpicin 6
(st eptonycin, Ani nogl ycosi de° 2-3 et hanbout ol 6
t hi oacet azone) Pyr azi nani de 2-3
B hanbut ol 2-3
| soni azi d and Rfanpicin 3 rifanpicin 6
et haniout ol Aninogl ycosi de° 3 B hi onam de* 6
(streptonyci n) Pyr azi nam de 3
B hi onani de 3
| soni azi d Ani nogl ycosi de° 6 et hi onam de 12-18
rifanpicin et hi onan de 6 f1 uor ogui nol one! 12-18
f1 uoroqui nol on 6 pyr azi nani de 12-18
pyr azi nan de 6 et hanbut ol + - 12-18
ethanfout ol + -
I soni azi d, Ani nogl ycosi de° 6 et hi onanm de 18
rifanpicin, B hi onani de 6 f1 uor ogui nol one! 18
strept onyci n and Pyr azi nani de 6 Gycl oserine 18
et hanout ol Gycl oseri ne® 6
Resistancetoal | Am nogl ycosi de® 6 f1 uor ogui nol one! 18
drugs f1 uor oqui nol onéf 6 2 of these B hi onanide 18
2 of these B hi onanide 6 PAS 18
PAS 6 Gycl oseri ne® 18
Gycl oseri ne? 6
Sepectihilitytest Tai l or regi nen accordi ng
to reserve drugs tosuspectibility patterm
avalad e

Kananyci n or mikacin, or capreonycin

G profl oxacinor @l oxacin.

PASif cycloserineis not availableor tootoxic.

I'ndi vi dual i zed regi nen i s feasi bl e i n desi gnat ed cent ers of excel | ence.

3 We of first linedrugs is preferred because they are nast
effective and less toxic. INHshoud be included in al
regnens, uless it cannot be used due to resistaxetoit. 3

4 Aprevios histay o treanet wthaparticda drug, | eads
to reduced efficacy of that drug, regard ess of “invitrad 9
sEtivity.

Table 2: The reginan is nodified as recoomended in table 2.

5 Never add a sing e drug to a failing reg nen

6 It isineffective to conine two drugs of the sane graup o
to conhine a drug, patentidly ineffective becasse of corss
resistance. Qoss resistance occurs betveen thi camdes and
t hi oacet azone; kananyci n/ annkaci n wth streptonycin;
rifanpicdnwth rifaoertine ad rifaatin (> 70%strarns) ad n
anong various derivatives of fluoroquinol ones. G oss
resi stance has al so been reported bet ween et hi onannde and
INH M onyci n and kananyci n; vi onyci nf and capr eonyci n. D
Srans resistant to streptonyci i/ kananyci n and anakaci n
aestill sasitive to caqreoman

7 Al the drugs shoud preferably be gveninasinge daly

Sreptonycin, if still active, if resistanceto streptocycin, use kananycin or caprconycin.
If ethinamdeis not avail abl e or poorly tol erated (even at a does of 500 ng cay) use of | oxaci n.

dose, except PASwhichis usually given in two divided
doses in order to avoid probl ens of intd erance.

Internmttent thergpy is usud ly nat effective and shou d be
avoi ded in the treatnent of MR TB

Nb drug shoul d be kept in reserve and |ike nost poverful
drugs (bectericidd) shodd be used intidly ad in nad nom
conli neti on so as to emsure thet the first bettleis von ad
won per nanent | y.

Therapy should be initiated in the hospital to pernit
nonitoring of toxicity and drug intol erance. D rect
observation therapy (DO) shou d be preferably for 3to 4
nonths or till the sputumconversi on

The treatnent nay be initiated wth a snall dose of each
drug and gradud |y increased to the pl anned dose over 3 to
10 days.

Al the patients shod d be nonitored by repested cuture and
sasitivity tests, nantHy during intersi ve phese ad “acein
3naths till theed o thergyy. If cuture remairns positive
after 4 nonths of therapy, the strategy nust be changed.
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Tabl e 2 : Suggested regi nen for resistant/Miltidrug Resistant Tubercul osis with Various patterns of past history of treatnent.
Group Past Tr eat nent I nt ensi ve Phase Cont i nuat i on Phase
Responder s
Dr ugs Duration Dr ugs Duration Non
in in Responder s
nont hs nont hs
| M sused drugs Rfanpicin Rfanpicin Treat as
|'i ke SHE and I soniazid | soni azi d Goup |l or
TZN et haniout ol 23 B hanbut ol + 9 Take hel p of
Pyr azi nam de+ Pyr azi nni de sasitivity
Sreptonycin resut
| M sused drugs Sreptonycin Rfanpicin Treat as
|'i ke SHREZ TZN I soni azi dgq | soni azi d Gouwp Il G
Rfanpicin -3 B hanbut ol + 9 Take hel p of
B haniut ol Pyr azi nam de Ssitivity
Pyr azi nani de resut.
Il Faledafter Ani nogl yco- B hi onam de Treat G oup
adequat e 5 drugs si de? H uoro- \Y)
SHREZ B hi onani de 6 qui nol one® O
A uoro- Pyr azi nam de Take hel p of
qui nol onbe® B hanbut ol + Ssitivity
Pyr azi nani de result and
B hanbut ol + consi der
OR PAS surgery
Kanyanyci n 6 B hi onam de
PAS Gycl oserine
B hi onam de Pyr azi nam de
Gycl oserine +
+ I'soniazid
I soni azid
v Fai | ed on group Ani nogl yco- Auo
I11 treatnent si de? qui ndone®
A uoro- a of azi mine
qui nol one? 6 Bhi o Gl e 18 Qonsi der
Q of azi mne PAS surgery
B hi o/ PAS Gycl o +
+ Newer ATT®
Newer ATTC

Ami kaci n/ Kananyci n/ Capr eonyci n
QG profl oxaci v G| oxaci ¥ oar fl oxaci n
Qarithro/ Azithro/H fabut i r/ Ganoxycl av

* % % %

LCependi ng on sput umconver si on can be used for 3-6 nont hs i f toxi city does not intervene.

Abreviation- areas folloved - R rifanpicin, Hisoniazid, Ethanbutol, Z-pyrazi namde, S streptonycin, K kananycin, G Ocapreonycin,

T2\t hi acet azone.

13 Al neasures shoul d be taken to persuade and encourage
petiets nat tostop treanart, desptedl its dscofats, as
it isthelast chance that stands betveen life ad desth

X4 Thebioavalability of the anti tubercul ous drugs nay be
altered in presence of ALS (as nal asorption is frequent
inthem. Serumlevel s nay becone necessary to optimze
thergoy and ersire hicavai l i lity.

5 WOrecommend of ATT drugs in fixed dose conti nations
o proven bicavailahlities ad usted to body-vei gt.  Reduced
hiocavailahlity nay lead to dfference in chace

16  Awog fluoroqundines, nast active agets are | evdf| oxaci n,
of l oxaci n, sparfloxaci n and noxi fl oxaci n**. @1 oxaci n

hes a bectericidd actionand cgpde of incressing leve o
activity of isonazid- rifapcininthree drug conhi reti ons
during the eqporertid goth phase.  In cotrast, ofloxacin
hes little bectericidd activity aggimst stati onery phese ad
less active thenisomazid or rifapidndaoe  Saflaadn
is 8tines nore potent than ciprofl oxacin and al nest as
potet asrifanpicing Ufotuatey, sparfloxacin appears
| ess useful because of relatively high rate of
photosersitization.  Mxifloxacin, wil e denarnstrating very
favourable “in vitro’® activity does not have the sane
extended clinical safety as |evofl oxacin and of | oxaci n's.
Athough fluorooui ndines are usud |y vl | -absorbed ard 1y,
absorption is reduced by concomitant adninistration of
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Tabl e 3: Second |ine drugs used for treatnent of resistant/ MR Tuber cul osi s.

Dr ugs Averae dai l y Dai | y Dosage (ng) Type of antinycobacteri al
dosage M ni mum Maxi mum activity

Ani nogl ycosi des 15ny/ kg 750 1000 bactericida against actively

- Kananycin mul ti plyi ng or gani sns

- Amkaci n

- Capreonycin

Thi oam des 10- 20n9/ kg 500 750 becteri ci da

- B hi onanide

- Prot hi onamde

Gycl oserine 10- 20n9/ kg 500 750 becteriostatic

PAS aci d 200- 300ny/ kg 10g 129 becteriostatic

A ur oqui nol one

- Levof | oxaci n 10- 15 no/ kg 750 1000 weakl y bact eri ci dal

- Gprofl oxacin 15- 20 no/ kg 1000 1500

- Gloxacin 7.5-15 ny/ kg 600 800

- Soarfloxacin 6-8 ny/ kg 400 600

Macrol i de

- Qarithronycin 10- 15 no/ kg 1000ng/ kg Becteri ci dal

- Azi thronyci nl 10ny/ kg 500 ng/ day (pH dependent )

a of azi mne 4-5 ny/ kg 100 200 becteriostatic

Bet a Lact am

- Coamaxycl av 750 2gm weakl y bact eri ci dal

antacids. @laxacinis better absorbed than cirprofl axaci n
and has a bi cavai l abil ity approachi ng 10094.

7  SQurgca treatnent nay be applied nore frequently and
agoressively as the overall cure-rate nay be nuch hi gher
(81%vs 56%. Feasibility and success appears to be
substartia |y enhanced by nutritiond support.

Second Line Drugs Wsed for MIR TB

The use of the first line drugs for treatnent of pul nonary
tubercuosis is well estadished Hwever, sone pharnacd ogi ca
aspects of “second ing’ drugs for planing atitubercu ar therapy
aegveninTdde 3

Kannycin, amkacin, capreonycin : Kananycin is a g ycosi de of
2-deoxy-streptanine and anikacin is a derivative of kananyci n.
The aminogl ycosides inhibit protein synthesis by irreversibly
bindng tothe bacterial 30Sribosonal subunit and bl ocki ng the
anmnoacyl -t RNA G oss-resi stance occurs between kananyci n
and annkaci n because of their structurad simlarity, but cross-
resi stance between themand streptonycinis rare.  Gyreonycin
hes a sinil ar action and adverse effects to, the amnogl ycosi des.
Hvever, it is abesic pdypaice atibiaic ad so cross-resi sance
wth anminog ycosi des occurs occasiod ly. Al of theseinectad e
agpts ae becteriddd agamst activdy mitigyingbedilli ad have,
therefore, becone essertia agets intreatnent of MIRTB The
naj or adverse effects of kananycin incl ude hearing [ oss, ataxia,
nyst agnus nephrotoxicity, el ectrolyte abnornalities and are

contrai ndi cated i n pregnancy. Anikaci n and capreonyen have
simla adverse effects.

The usual daily dose of kananycin and ankacinis 15 to 30 ngy/
kg gven intranuscu arly, wth a naxinal daily dose of 750ng to
1gmM. These drugs can al so be given by intravenous infusion
thraugh a certrd line. Fdlowng prenterd admnistraion these
drugs can be detected in body tissues ad fluds. They cross the
pacatabu their peretrationinothe cerdrosprd flud (CF is
urdiadde EBEcetionisby doerdar filtration A, wthboth
agents atataxicity is nore conman than nephrataxicity a nonthly
audionetry is, therefore, reconmended while patients are on
treatnent. |If thereis rend inparnent, dosage ad ustnent and
caefu nonitoring o remd fuction aerequred Goreomcinis
gven by intranascu ar inection o the daily dose of 15 30ng kg
to a naxmnumdose of 1. The dosage should not exceed 20 ngy/
kg/day for nore than 40 to 120 days because of the risk of
adverse effects, increases thereafter®.  If necessary, caprenycin
can be continued but given only 2to 3 tines per week. It can
also be gvenintravenously wth good td erability. Gyoreonycin
causes high frequency hearing loss in 3.2 to 9.4%o0f patients
befare vestibd ar dysfuction cccurs’. 1t is, therefare, recomnended
to do nathly and onetry wth occasiondl examneti on of vestibu ar
fuction Red todcity nay aso ocour, especidly inthe ddely
anong woomtatd daily dose shoud not exceed 750ng.  Hectrd yte
di sturances, |ike hypokal enha, hypocal cenha, hyponagnesaenna,
possi bly result fromtubul ar danage nay be observed wth
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capreomyci n (and the amnog yeosi des), particd arly after 3to 4
veeks of antitubercu osis therapy®®. It is advisable to nonitor
renal functiona nd serumbi ochenmistry regularly. Qi aneous
reactions and hepatitis may occur rearely. Gapreonycinis
contrai ndi cated i n pregnancy and avoi ded in chil dren®.

B hi onanide : B hi onanide (2- et hyl -pyri di ne-4-carboni ¢ acid
thicamde) is a derivative of isonicotinic acid and exerts a
bectericidd effect by inhihiting nycdic acid synthesis. Hwvever,

isonazidresistat isdaes of Mtubercuosis are suceptible to
et hi onannde suggesting different sites of action for these two
drugs Bhionamde is aso structurd |y rel ated to thi acet azore.

Isdaesresitat toth ocetazae ae sl |y sarsitive to ethi aemde
but ethi onanide resistance is al nost a ways associ ated wth
thiocetazone resistance. Rathionance is the Npropyl derivative
d ehaemde ad hes smla activity, dincd eficacy ad adverse
effects®. Bhonamde is asorbed fromthe gestrointestind tract

and dstributed wddly through out the body, includng C3= The
drugis extensively netabolised inthe liver wth | ess than 1%
appearing unchanged in urine. The usual daily doseis 15to
20ny/ kg. (500 to 1000ng.) in divided doses wth a naxi num
daily dose of 1g The nain adverse effect of the ethionamde is
gestrantestind inrderace (naused), netdlic taste epgestric
di sconfiort, and diarrhoea). The drug shoul d be induced sl owy
in 250ng i ncrenents as td erated, and can be g ven wth nilk or

at bedtine wth a sedative to avoid nausea. Hepatitis wth
jaundi ce (4.3% can occur upto 5 nonths after conmenci ng
therapy®. Withdraval of therapy usually result in resa ution.

Hepati ¢ enzynes shoul d, therefore, be nonitored nonthly.

Transient elevations inlevels nay be observed but they usud |y
nornal i ze despite cotinued adnini stration of the drug. Hece, in
absence of synptons o jaund ce, ethi onennde adhnni strati on shou d
only be stopped, if thereis a5fddeevation of AST or AT

Qher adverse effects incl ude psychatic reactions, covu sions,

headache, di zzi ness, peripherad neuritis, hypog ycenna (i nportant

inpaiet wth dabetes nallitus), hypathera d smgyneconasti a,

acre, nenstrud abnornalities inpatence and d opeci a and therefare,

shou d be used carefu ly in patiets wth dabetes-nellitus, |iver

d sease and psychiatric condi ti oms.

Qi ndl ones : The never broad spect rumconpounds (sparfl oxaci n,
ledflaedn? nodflaedn) edibt gede invitroativity ag rst
M tubercul osi s than the narrow spectrumf | uroqui nol ones
(dpdflakecin dloxecin). Gprdfloxecin hes an early bectericicd
action but neither ciprofl axacin nor of | oxaci n have enhanced the
sterilising éility of longtermreg nens cota ning isonazidad
rifanicn

The qui nd ones exert a nycobectericidd effect by indngtothe
DNAgyrae and inhibiting DNAsynthesis.  There i s no recogni zed
cress resistace wih aher atitubercdar drugs bt thereis copl ee
cross-resistace wthin the fluoroguind ene gop. Thi s resi stance
devel ops read |y ad rgady, ad hes been associ aed wih notati ons
in DNAegyrase.  H uoroqui nol i nes nust be used in confi nati on
wth other effective drugs when treating MRTB  The usual
daily dose is 600 to 800ng. (34 tablets) of oflaxacin or 1000 to
1500ng (4-6tddets) of ciprofloxecinduing theintid pese |If
the dose of 600ng is poorly dtol erated the daily dose can be
reduced (400ng of | axaci n during the continuation phese. Ether
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cnbedgveninasinge daly does o the deily dose can be dvi dd
in two doses®",

They are vel | -absorbed ord |y wth bicavailabilities rang ng from
60%for cprofloxacinto B%far oflaxacin. Thelr dstributionis
ideal for treating TBwth concentrations inthe lung and in
nacr ogphages bel ng severd tines higher than serumconcertrati ons.
These drugs d so peretrate vel | into ather tissues but nat in G-
where level s can be variable. Quinol ones are predoninant|y
cleared by g onerd ar filtration so the dosage shod d be ad usted
inrenal failure. Adverse reactions are unconmon but
gestrointestina distrubances |ike anorexi a, nausea, voniting),
neurd ogi cal synptons (di zzi ness, trenars, headaches, insonmia
naod changes, corvu si ons), hypersensitivity and crystd | uria have
been associ ated wth qui nd ore therapy.

A though qui nol ones are used only for short periods to treat
stadard becterid infectians, they dso gpear tobeve | tderated
when used for 2 years or nore in the long treatnent of
nycobacteria infections?  Aiinal stud es have shom that the
qui nd ones nay adversely affect growng cartilage. Hence, these
drugs shou d onl'y be used during pregnancy or in children after
bal ancing the potentia benefits against this theoretical risk
Qi nol ones al so i ncrease serumt heophyl |ine concentrati ons and
hence nay i ncrease the adverse effects of thegphyilineif gvenin
conii nation. The absorption of qui nol ones nay be reduced by
concomtant adnnistration of antacid preparati ons.

Grel oserine : (4-amno-3-i so-oxazolidinone) is a structural
and ogues of Daanine that conpetitively bl ock enzynes invd ved
inthe sythesis o the dpgtide, Dadyl-Ddaine Byirhikiting
synthesis of this dpetide wichis an essertiad componet of the
nycobacteria cell-val, it limts cell growh and hence has a
bectericstatic effect. This nade o actionis unique so cyd oserine
shares no cross-resi stance wth other antitubercu ar drugs®

The drug is rapdy absorbed fromgastrointesting tract adis
wdely distributed throughout the body, including the C+
Ceraxeisnainy by goerdar filtraion Thedugis intradoed
slowy over several days - starting 250ng daily for a fewdays,
then 250ng twce daily for a fewdays and fina |y 750ng daily
given as 500ng in norning and 250ng in the evening. Peak-
serumconcentrati ons (2 hours post dose) < 10ng/ L nay be | ess
effective and concentrations > 30-35ng/ L are associ ated wth
increased taxicity. These concentrations shou d be checked 1 to
2 weeks after commencing therapy and shoul d be neasured
followng the larger dose if the 500/ 250 ng reginen i s used.
Rridaxi ne (50 to 100ng daily) hes d so been d ven wth cyd oserine
inorder toreduce the nerd og ca adverse effects, particuarly
when given wth i soni azi d®.

Gdoserine adnnistraionis assod aed wth sigificat nerd og cd
averse effects - peripherd nerquethy, izziness, trenar, headeche
convul si ons and behavi oural conplications - confusion,
hyperactivity, depression, psychoses, suicidd idestion Ratiets
nust, therefore be closely watched for nood and personal ity
changes. These conplications are nore comon in al cohdl i cs,
patients wth epil epsy, and patients wth rena invad cenent or
previos psychiaricillness. Gooserire dsoineferes wththe
dimretion of pherytan, futher conplicatingits usein edlemsy.
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Rare-amnosalicylic Acid : PASis astructural anal ogue of para
anno benzoi ¢ acid (PABA that has a bacteriostatic effect by
conpetitively blocking the conversion of PPBAIntofdic acid (an
essential burine required for DNAsynthesis). It isreadily
absorbed fromthe gestranterfind tract. It dffusesrgady ino
caseous tubercul osis | esions but does not corss uninfl aned
neninges.® PASis netabolised inthe liver to acetyl -PAS and
bath conpounds are excreted inthe wrine. Hice, PASis gererd ly
adddinred falue

PSSis introduced gradual |y over severd days to afind dose of
about 10to 12 g/day in3 or 4 divided doses. It is gvenwth
food o mlk to mnimse the gestranestind dsorders. Fe piets
can tolerate the gastrointestinal adverse effects produced by
coni ned admni stration of PAS and ethionanmide. PAS nay a so
inhibit the dmsorption of rifanpicine PASis an expensi ve drug
adisna read |y availad €°

Aternative treatnert for MIRTB: Inspite of availability of
“second-ling’ drugs for the trestnent of NIRTB ather dtermative
treatnents nay sonetines be required Severa estadished drugs
nay al so be used for treatnent of MR TR

a Hgh dose isoniazid : In presence of conforned MR TB
isoniazid adnmnistrationis not reconmendec®.  But, it hes been
doserved thet strains of M tubercd osis idatifiedinthe laoortoy
as isoniazid resistant often contain mxtures of suceptibl e and
resitant organisns. Sonetines isdaes resistat toleves just
above the criticd cocertrations for isonazid (MG of 0.2t050
ny L) nay be present. The high dose of isoniazid (16 to 20ngy
kg (1to 15 ¢g/day), would elininate sucepti bl e organi sns and
those wth lowlevel resistance®?®. Despite apparent invitro
resistance, isoazidnay retaingareciaderesida ativity aga st
apaticdar stranao MRTB N benefit is found inincudng
isoniazid at a regular dosage in a reginen wth cycl oseri ne,
ethi onande and/ or pyrazi namde. Hwever, sputumconversi ons
vere found in 69%in patients receiving high dose i soniazid as
ve | as theretreanet regnen wthout any rel goses in comperision
to 21%d petients receving retreatnernt regnen d one. Hgh dose
is associated wth hepatotoxicity, periphera neuropathy and
convul si ons (whi ch nay be prevented by giving higher dose of
pyridoxine. Thus high dose i soniazid nay be consdiered as an
adjunctive drug in MR TB treatnent, especially in devel opi ng
coutries unabl e to afford the expensi ve second i ne drugs.

b Refabutin: It is aderivative of refanycin-S and nay be
nare active then rifanpicin aganst Mtubercu osis. It isragpdy
absorbed fromthe gestraintesting tract ad hes a seecumhd f life
o 16 hours (Wichis longer than rifanpicin) and achi eves hi gher
concentration thanrifanpicine. The drugis elimnated by the
kidney and the liver. Adverse effects include gastrontestind
di sorders hypersensitivity, hepatotoxicity and henat o ogi cal
resctios®®. The criticd cocertration for rifabutinis 0.5 ng
L The MIG of rifabutin for rifanpicin sensitive and resi stant
strains of Mtubercu osis are <0.06 ng/L and 0.25t0 16.0 ng/L
respectively. This wde-range of MG suggest that few MR
TBstrans codd be effectivey trested with rifabui®. Thereis
cross resistace betveen rifapicin ad rifaotin  Thouh rifaatin
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isequvalent torifanpicinin drug suceptibl e pu nonary-TBin
HV posi tive and negati ve petients, the susta ned becterid og cd
response in MIRTB vas observed in 23 to 47%0of patients. The
outcone of therapy vas i ndependent of the concomtant ned cati ons
ad o resitance patterns, but it shoned dose respose effect wth
an 8%response for 150ng day i ncreasi ng to 50%r esponse for
the and 450 ng/ day dosages?. |Inspite of favourable
phar nacoki neti cs and putatively superior activity of rifaoutin,
eqaiece wthths drug hes suggested thet it does nat have arde
inthe treatnent of MIRTB

c Qarithromycin : It is nacrolide antibiotic and is vell
absorbed orally, attaining peak serumlevel s of 2 to 4ng/L anc
ocetrates inthe tissues. Aout 30 to 40%i s excreted unchanged
a sanativemgtaditeviathe kides bliay exoreim accouts
for the remainder. Adverse effects incl ude nausea, di arrhoea,
abdomnal pain and bitter taste in nouth

Thougt daithromcin ad azithromci f are usefu inthe trestnent
of nany non-tubercu ous nycobacterial infection, includng MC
Bi hes denarstrated poor invitro activity aganst Mtubercu osis.
The MG and MGso vere 16ng/ L and 64 ng/ L respecti vel y?2 2.
Its addtionresutedin 4 to 32 fddreductions inthe MG of
isonazid ethenwtd adrifapian The uwility of darithromcin
as a “second-lineg” druginthe treanent of MIRTBrenains to
be estad i shed

d Cadfazimne : 1t is arinngphenazi ne conpound and effective
agai nst Mcobacteriumleprae and MCinfections. ARer a
singel dose of 300ng, it attains a peak serumconcentration of
10ngL Asusstatid portion o the uchanged drug is excreted
inthe faces but netasdites ae dso detectedinurine  Adverse
effects indude gestranestind dsorders ad skin d scd araion
Though activity against M tubercu osis has been denonstrated in
vitroad invivo, there are only anecdatd reports of successfu
treatnent of MR TBY.

e AwddllinCaddaic Aid: It isaBlatamatihiaic ad
can peretrate the cell-va | of Mtubercu osis and bind wth high
afinmty tofour penicdllinbndng praeins (). The resistance
is dueto presence of Blactanases (in Mtub.) wth pencillinase
activity ad canbeirhibited by Blactanase irhibitars (cdawdinc
acid, sublactam®® or circunvented by the use of carbapenens
(I'mpenem) whi ch are percillamse resistat. It is bectericidd for
Mtubercu osis isd ates a an anaxycillin concentration of 4ng/L
adadadincaddcocatraiond 2L o less. It is supested
to have an erly bactericidd activity bt this activity declines
rqady dter thethirdday. This bectericidd activity neats further
exploration inthe treatnent of MR TR

f Mt roni dazol e : MTubercul osi s can adapt to | ow oxygen
levels and it is the dornent organi sns that undergo orderly
net abol i ¢ changes to survi ve anaerod osi s and becone suceptibl e
to drugs |ike netronidazd e (general ly active against aneerobic
organisns). Thus, this drug nay have arole in eradicating
persistat becilli doringthe sterilization prese o trestnat adin
chenoprophyl axi s®. It might be useful in the nanagenent of
drug-suceptible or MIRTB  This potentia rol e needs to the
futhe studed
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Table4: Initia Phase

Conti nuati on Phase

Dr ugs M ni numdur ati on Dr ugs Duration in nonths
nont hs

Aninogl ycosi de* 6 B hi onam de 12-18

B hi onam de 6 H uor oqui nol one 12-18

H uor oqui nol one 6 Pyr azi nani de** 12-18

Pyr azi nam de 6 B hanfout ol + - 12-18

B hanfut ol + -

* Kananyci n, or anikaci n, or capreonycin.
** @ prfloxacinor Gl oxacin

Duration of Therapy (T e 4)

The optinal duration has not been clearly established Hwever,
WO reconmend treatnent wth antitubercu ar drugs for a periad
of at least 18-24 nonths after sputumconversion or 12 nonths
after spuctumcu ture becones negative to prevent relgpse. The
inectade dugs are preferad y used for 6 nanths depend ng upon
Sput umconver si on.

Noni toring Treat nent

The nast reliadd e narker is teh becteridogca response’.  Soutum
exanmnati ons shoul d be done, for sem quantitative snear and
cdtue nontHy, dring the intensive phase of therapy®s Ater
Sput umconver si on snear exannation and culture are obtai ned
once inthree nonths till the end of the therapy. Therapeutic
rresponse is judged in order of reliadlity, by bacteridogy of
sutum radiology folloned by clinical picture. Gnce sputum
conver si on has been obtai ned sone experts recommend w th
drawng the veaker and nore toxi ¢ drugs fromthe reg nerf.  The
petient then coml etes ancther 18to 24 narths’ treatnent wth the
renaining 2to 3 well toerated drugs®. Qher experts woul d
persist wththeintid trestnent hopingtoinmroe the crerae
Aparenteral drugis givenfor 4to 6 nonths untill toxicity
devel ops.

Qut cone of Treat nent

Inastudy - of 134 MIRTB patients, 47(35% had no response
tothergyy ad 12 intid respondets rd gosed, the overd | respose
rate was 56%for a nean fol lowup period of 51 nonths (rane
10to 167)* MR TBresulted in a failure of 44%(and TB
associated nartd ity rate of 229%. The nedan hospitd, stay ves
nore than 7 nonths; Qne had surgery; the nedi an nunier of
drugs admni stered per petient vas 4 (3 petient had rece ved si x
o oedup Hwvever, inalae study of 25 evdud e patients,
24(96% had clinica response, and all 17 for whomdata on
nhcrobi ol ogi cal response vere avai | bl e had docunented cul ture
conversions®.  The nedian fol | owup period was 91 weeks (range
41 to 225). Howvever, the patients often had prinary MR TB
and those wth acquired disease had TB for a shorter period
(nedian 2.5 years), had fewer drugs before treatnent (nedi um
nuniber of drugs, 3.5 and had access to quind one treatnent. In
HV positive petiets wth MIRTB (table 5), the earlier reported
nedi an survival tine for the MIRTB patients was 2.1 nonths
conpared with 14.6 nonths for the controls. Hwever, later
studi es reported ned an survival tines reang ng between 5.8 and
10 nonths®® ¥, The survival tineis praonged in patients wth
4 + T | ynphocyte counts above 200/ nk, and in patients

recei ving careonycin ad to a lesser extet, a flurooui nd one ad
i soni azi o3,

Table 5 : The Influence of HV status on Managenent of MDR TB.

I nfl uence HV Negative HV Positive

Treatnent Failure 63 tines 1 72 to 89%di ed

Rel apse 2 tines within 4-19 week, 38 to 70%
to TB

Resi stance to 5.8 drugs 1 Median survival ADS 1 5nihs.

i No AIDS 14.8 nihs.

Each recei ved 5.7 drugs 1 8%f contacts devel oped TB in
2 years

Duration 24 nmhs after

Qonver si on conver si on

Initial 65%
Long Term 56%

Chenopr ophyl axi s For Gntacts of MIR TB
The A3C has recommended three level s of contral :

0 The use of administrative neasures to reduce the risk of
exqosure (early recogition of potetid TBpatiets, pronp
laboratary dagosis ad imed ate i nplenartation of effectie
chenat her apy) .

{i) Theused eygneering cotrdsto prevet the spread o B
becilli (vertilated roons, ar-filtraionad traide ar
dsinfection) ad

i) The use of persona respiratory protective equi pnent such
as hgheficdecy paticdaear filte (HHA®. Hwvever,
these are expensi ve and cunter sone and therefore renai n
unpr oven.

(oservation wthout preventive therapy has been reconmended
for nost peopl e exposed to MRTB  However, in those who
are a highrisk of progressing to active d sease (H\Ave), the
potential reginens are pyrazi nanide and et hanbutol, or
pyrazi nanhde and a qui nd one and the proposed durati on of therapy
ves 6to 12 norths. Ratient’s preference and rug adverse effects
becone naj or factors as the benefit of MIRTB prophyl axis is
small. Treatnent wth pyrazinamde 1500 ng daily pl us
ciprofloxacin 750ng twice daily for 4 nonths do have sone
suppart fromd fferent experts™#,

BdG vacci nation proved narginal |y “superior to screening and
preventive treatnent wth post-infection prophyl axis wth
ci profl oxaci n-pyrazi nande. Qrerall, B3Gis only reconmended
for ifatsadcdildena cotinedrisk o TBirfection Hvever,
B35 vacci nati on nay now be consi dered for health care workrs
who renai n exposed to MR TB despite the institution of
conpr ehensi ve i nfection contral  progranme®,
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RFole of SQurgery in Minagenent of MR TB

Though nedi cal therapy is the cornerstone of nanagenent of

MR TB but in best circunstances success rate is only in 40-

50%0f cases. However, contined wth surgery the success rate
nay be 90-95% The preoperative and postoperative nedi cal

therapy shou d be given for 24 nonths or 18 nonths after sputum
conver si o,

The ains of surgery in MR TB i ncl ude :

! Extensive drug resitance resulting inlikely or proven failure
of chenot her apy.

! Presence of |ocalized disease al |l owng successful debul ki ng

of abnornal |ung w thout conpronising |ung functions.

Renoval or closure of the cavity.

Bacteri ol ogi cal conversi on

For the control of disease process, conplications and sequel e.

Rehabi litation of the patient in his social & econonic

envi ronnent .

Hwvever ngj ority of MR patients have too extensive a d sease
ad/ or too poor pu nonary functions to be considered suitabd e for

SUroEry.
The indications for surgery in MRTB are :

! Posi tive sputumw th | ocal i sed di sease; negative sputumw th
significant pul nonary | esions and unstabl e | esi on/cavity nay
al so be consi dered for surgery.

! Massi ve henoptysis (600m in 24 hours) or recurrent
henopt ysi s.

! Chroni ¢ enpyena

! Bronchopl eural fistula

The contraind cations are :

! Ext ensi ve di seases
i Poor ardi opul nonary reserve
! Active endobronchi al di sease

Siccess of Qrgery :

i I't depends upon avail ability of nedical therapy wth suceptibl e/
partialy sucepitble drugs; resulting in success rate of 90
B% Hwever, if the becilli areresistant toal drugs, success
rate drops to 50%

i It depends upon residual |ung | esions; when there are no
renai ning lung | esions and suceptible drugs are availabl e the
success rate is nearly 90-95%but in presents renaining | ung
| esi ons because of hilatera invol venent or poor |ung function
success drops to 60%

! It depends upon surgery bei ng perforned after three nonths
of treatnent wth reserve/second line drugs since a this point
of tine, bacteria are still likely to be sensitive and the
bacillary populationis likely tobe at its | onest.

Rregperative assessnent :

1 Wether unilateral/localised disease. The contra ateral |ung shoul d be
healthy but mininal heded lesionis, aso, aceptad e for resection

2 Patient should be fit for najor surgery or pneunonect ony.

3 Bronchascopy shoul d be done in a | cases to rule out any endobronchi a
dsease & the site of section of the bronchus.

4 Best results are seen vhen two or nore suceptibl e drugs incl udi ng one
inectddeduwisaa-lade

5 Presence of uncontrol | ed diabetes-nel litus increases the chances of life
threatening conpl i cati ons.

6 R nonary functions assessed clinically and by spironetry. The criteria
for fitress require -
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a FBV, of L5.or >innales &1 3L or nore infenales or > 50%0af pred cted
va Le.

b The post operative PVC (by ventilati on scan) shoul d be > 800-1000nh.
The MV shou d be nare than 50%af the predicted val ue. For thoracop asty,

FBVL upto 1 Itr. is enough.
Srgca Rocedures foo MIRTB

a Resection of lung: It isthe surgery of choice as it takes anay the d sease
bodi ly. Pneunonectony, |abectony, segnental resection or wedge resection
nay be as per the requirenent of the case.

b Thoracop asty @ If the resectionis nat feasible, due to extensive d sease or
poor |ung function, thoracop asty nay be perforned the specific ind cations
ae: (1) gocd Guity, (2 gocd caity wthdsesseincotrdaed luyg
(3) apicd cavity wth d sease in the sane | ug.

Though good results are reported after thoracop asty but the nain draveck
isupedctaility or resuts.

c Gaernostony : In a very fewsel ected case, tube drainage of the a cavity
wth aundant becilli, nay be carried out.

d Atificid pneunoperitoneumnay be hel pfu in a highly sel ected case but
usual |y not perfornf.

Mrbidty o ngjor conplications after surgery

The conplication rate in MRTBis 20-25% The naj or ones
bel ng henarrhage residudl apicad space, bronchop eurd fistua or
chroni ¢ enpyena. The conplications may be nanaged
cosavaivdy o if reqiredsugcdly. The overd| nartdity fram
threse procedre is L5t0 2% but in“sdvage’ patients, this nay
be higher. Rost sugcaly, sputumpositivity is doserved in 18
25%af patients, but wth contined nedica thergoy or regperation
|'i ke “Conpl eti on pneunonectony” Sutum- Satus at the end
(18-24nonths) of therapy is 3to 5% It is essentia for the
success of surgery and find cure that aggressi ve chenatherapy as
inpregperative period is cotinued for 18 nanths after surgery.
Qe dl cuerae dter sugeryis Wb Qerd! coplicaios like
BPF is 10% post operative enpyena in 8%"“The surgery in
sd vage’ cases is not as optinnstic becasse it is perforned as a
“last resort” Sal vage cases have norbidity/nortality in 35%as
agpi st Poin property sd ected cases. This gragp ind udes pati erts
wth (a) Destroyed lung wth extensive pleurd invd venent; (b)
Gronic enpyena wth disease in opposite lung; (c) Henoptysis
wthhilaed dsesse (d Sutumpositive or rgeseinspte of
best availdd e drugs.

Tubercul osis wth conplications like d abetes, and uncontrd | ed
extraputnonary tubercd osis®  Inastudy of 29 patients sel ected
for surgery 23(79% of the 29 patients renain sputumcul ture
negative for 9to 69 nonths (nean 39 nonths). Hwever surgery
Vs associ ated wih sone narbidity inthis debilitated popd ati on
2 post operative death; 1 relgpsed and died; 1 patient devel oped
pu nonary hypertensi on and anather had respiratory i nsuffi ci ency
Mroriate drug therapy nutritiond support and certain gperative
thechni ques nay | ead to cure rate over 90%in MR TB".

Ad went Therapi es

Inaddtiontothe adnistraion of atimcraid drug therapy ad
surgery, various other nodalities have been proposed but they
renain eerinenta and of ucertan wility a presert.  They nay
provi de sone direction and hope for the devel opnent of novel
atituoercd osi agets that are required far tresting petients wth
MRTR These incl ude i nmunonaodul ati on therapy, |aser therapy
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gene therapy and sone novel cheno-t herapelti cs.
| nrmunot her apy or | nmunonodul at i on

I nmune nodul ation can be affected either by enhanci ng
proinflanmatory cytokines like 1L-2, IL-12, IANY, TN~L or
inhbiting the ati-inflanmatory cytokines like IL-4, IL-5 [L-10,
addi ti on of serumto enhance hunaral factors and diverting the
harnfiul TH2 i nmune pathvay to the beneficia Thl response by
vaccination utilizing M veccae. However, these are only
eqpinetd adcotrdledtrals have faled to cafirmuility o
thergoy.

Perosdised, interferonYin conjunctionwth other second line
drugs nay be given to trest MIRTBE. The amadf this treatnent
w6 to activate pul nonary nacrophases into effective phagocytic
cells. It vas vell tderated and resuted in tenporary sputum
snear (but not culture) conversions®. MVaccae has been used
as i nmunot herapy i n confi nati on wth ci profl axaci n, cycl oserine
and pyrazi nanmde, inthe treatnent of a patient wth abdoninal
MRTB The potentia roe of transfer factor, indonet hasone,
ad Llivanasdeis still eqerinentd. Levansde as an ad uxt to
drug treatnent was reported to cause nore rapid radi ol ogi cal
ceaxring wthout afectingthe clincd autcone.

Gene Ther apy

The decodi ng of the hunan genone provi des another fasci nating
aspect inthe future therapeutic intervention of tubercu osis by
identifying resistance genes, it wll be possibe to detect drug
resi stance before start of therapy and d so to devel op drugs thet
target these specific genes and thereby reducing the duration of
therapgy. Anutat rpo B gene has beemproduced that effectively
mmcs the node of detiond rifagicdnadinibts tramscriptiaf
This notant gene represents a potentia sucide gene for MR TB
if addivery strategy can be devel oped

Laser thergoy :

Thi's has been experinented in sone countries like Rssiaand i s
effective in miticavitory d sease wth heavy bacteria | oads,
particd aly, wenthereis anincressed chace o falue of nedcd
treatnent. This, prabably kills becteriarapdy, increases ad
inroves pergtration of atitubercdar drugs invaled off |esias
adhdpsinexly cdosre of cavities adis of proven berefit in
trached and bronchial stencsis due to endoronchid groth. It
al so reduces the trauna of surgery and post operative
conpl i cati ons™

Novel Chenat er apeut i cs

Arecertly reported drug B2, a2-pyridoe irhikits the becterid
D\A-gyrase and has MG rangi ng between 0.016 to 0.031 ngy/
Lfa dugsuwcatide ad dugresistat isdaes of Mtuoercd osis®
Snlarly, branched-chai n aninoaci d hi osynthesi s (sul phonet urorr
nethyl-a comercia herbiciae) had shomn promising antitubercu ar
activity®. A\ 100480 and Linezadl i d have been found to have
activities simlar tothat of isonazidand o rifanpicin PASA4
(intra madszaoyrar) hes shom potent bectericidd activity agei nst
MR T and promising oral activity. The understanding of the
cell-val |l synthesis through the use of nycoic acid synthesis,
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inhihbitors such as thid actonycin or the thieorea i saxyl nay | ead
to the devel ogpnent of newspecific antinycrobia agents. N
antibiotics include chl orpronazi ne and thioridazine, vhich are
anti psychotic the gronth of Mtubercul osis® Hence, these
phenathi azi nes and the rd ated arti hi stamni cs nay need the attertion
o researchers.

Wiat do we do Now?

@ Rinawy amistocotrd the devd gent of drug resistat
tubercul osi s whi ch can be done by revision of “Nati onal
Qi del i nes” based on level s of resistance, training of
padessiads inpivae sedtar, streghenng exd sting reti ad
tubercu osis cotrd progame, restricting use of Rfinpicin
(for TB and Leprosy only)

® Takinglogstic neesres to esnure reguar syply of drugs
a al levels of Nationad tubercul osis contra progrannes
and by ensuring neasure |ike providing freel/ subsi di zed
atituercd a drugs.

© DOOisessetid adtherefore, sypervised treatneit wth
fixed drug conhi nation and heatlh education are integrd to
suwocess.  Srict drugqaity cotrd is dsoessetid.

(9 PRoidmngwdespeasd sogxibility testimgwth qeity cotrd
laortaies.

© WO has proposed the work plan known as DO'S ALLG®
and establi shed Geen Light Gonmittee®*to inplenent it.
Minf oca point areto:- Bwsue adherence to ful course
of treatnent, cure MMRTBwth secod line drug. Rovide
DOr-PLUS in areas where MR TB has energed due to
previous in adeguate TB-contra progranmes; Rovi de DO-
ALSin settings were the DOSstrategy is fuly in place
to protect against the drug resistance; |npl enentation of
DOISPLUS will mininize the riks of creating drug
resistae tosecod line Ati TBDugs, If posside Ntiod
@ntro Frogranne nay apply “Ml ecu ar epi dennl ogy det ect
virdent clones of MRTB The support to drug di scovery
programme shoul d be a priority.
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