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Summary 

rill' prec,ent project Web undertaken in Village setup to aSSCSS the prevalence clild microbiolP).>;IL,ll 
l'liolug:- ,lll d outcome of syndromic treatment of reproductive tract mfcctions among 1\'llillL'n 111111 o ,ln',l " 
ol tlw Carh1v,1l region of the Himalayas. 1\ total of 1577 rural women were -.un c\ cd through ,1 
quc-.lllHlna i rc, ol whom 596 had symptoms of R.T.L One thirty nine women were -,eL'Il cl t tlw L cllll]l". llw 
, ommonec,l symptoms reported were vaginal discharge (85.6%), lower abdomin.1l pain (60 -l"o) and 
unllcll'\' wm ptoms (49.6%). Most frequent clinical lesions observed were cervical ETOs1on (27.3" .. ), ,.,1gin1ti-, 
�(�2�c�<�~�"�o�)�,� endocervicitis ( 19.4'\,), hypertrophied Cervix (18";\,), th1ckcned and tender adnc'\a (15.1 ''., & IS'',) 

<1nd h'\ed retnwer<>Ion (16.5"'o). 
rlw commom·-,tmicrobiological d isordcr found was bactenal vagmosis (4-l.6"o), followed bv Ch lam,·d 1,11 
( ·,,r\ Ill tic, clnd ]>.J.J). (38.2'\, & 36"" ), \'clglllal candidiasis (9,3"ro) and tnchomOnlclSI'> (7.0", ). Jnli,lllllll,lt l >I'\ 

J'l\J' '>llll'cll' I\ cl'> "l'l'n in 81..±'\, patients. 64.7'\. patients were treated on syndromic ba..,i;., PUt ()I 1\'h()lll 
47.7", pcltiL'nh had complete relief of all symptoms. In 25.2'\, patients, there wa'> a change in diclgno-,,.., 
and treatment clS a result of laboratory findings. Eighteen patients (B"'o) had other co-e\.I">ting 
gyn,wcological d iscascs like uterine prolapse (5.76%), O\'arian mass (2.88'X,) fibroid utcru-, (0.72'\,). I )U 13 
(2.1\S"o), post menopausal blccdmg (1.44%) and vesicovaginal fistula (0.72%). 
It 1\'cl'> observed that the microbwl spectrum of RT.L mcluding S.TD.s wa.., different in thi., regiPn 
flwrl'iorc, 111 the initial stage., of starting work on R.T.I. In a geographic area, dct<lilcd labor,llorv 
im t'..,tl)?,cltion., c1rc required. Once the pattern of diseases is known, the svndromic approach c.1n bl' uc,ed 
II'ILkh, .1s the laboratory investigations arc costly, tmw consuming and not easily ,wadable ell l"l'llllllt· 

pJ cll l''>. 

Introduction provided an excellent opportun1 tv to a.,-,e..,-. tlw llll tu lllH · 
of treatment of RTh based on dct,lilcd l.1bor,llon 
in1·cstigat10ns. Rep rod ucti \'l' tract mlcclion., ( RTis) including 

'>e\.Ucllh tr,ln-.mitll'd diseases arc world wide in their 
dic,tribution cllld clffl'Cl mainly the young. They may 
progrt·-.-. 111 the individual leading to serious 
, om plication-. .1nd cause a high degree of morb1dity 
dunng liw '>L'\.Ucllly cKti\'C period of lifc.Jnlndia, statistics 
pnlcllillll)?, tP R rls clrl' meager. The present prospective, 
ulmmuilil\' b,1.,cd survev was undertaken to assess the 
IllLidcnce, .,, mptomatology and microbial aetiology of 
rL'producli\L' tract infections among rural women in the 
CMh\\'al r·L'.I?;IOn of the Himalayas. The study also 

no 

Material and Method s 

The present <;tudy wa., carried out1111 llh mg the 
departments of Qb..,tetricc, & Cvnc1ecology cl lld 
Microbiology and the Rural De1·elopnwnt Jn..,li lute of the 
Himalayan Institute I Iospital Trust. !\ total of 11lJ 
patients were examined and im·estigated lor \'cll'Iouc, 
reproductive tract infections in two of our project Mecl'> 
that arc about 30km a part and about l OOkm a\\' a y I rnm 



our nwdical coll ege in the mountains of Garhwal. 

;\ questi onnair e in Hindi on genito-urinary 
,ymptom-. �1 �-�v�a �~� �d�i�~�t�r �i �b �u�l �e�d� among 1577 rural women 
abol'l ' the age of 15 years with 965 women in Project 
Area I ,md 612 in Project A rea 2 had one or more of these 
,,·mptum-., and were call ed by personal letters to special 
health Cc1mp-. c<JIIcd " Ad u It Clin ics". One hundred and 
nineteen \\'Omen in Project A rea 1 and 110 women in 
Project /\rca 2 presented themselves on the day of the 
camp'>. l- lnwc1·er because of the tim e taken to examine 
and in vc-.ligate ecKh woman properl y, many women left 
and a total of 43 patients were in vestigated in Project 
Area 1 and 96 pati ents in Project Area 2. 

On the days of the special clini cs, a detailed 
�h�i �~� tory of all the pclli ents was taken including history of 
present ill ness, obstetri c history, menstrual history, 
contraceptive history and personal history. A brief 
generc1! c>..aminati on w as fo ll ow ed by a thorough 
gynaecological e>..aminati on. In addition, the foll owing 
-,ample-. were taken for laboratory in vesti gati ons. For 
�l �o �g �i�~�l �i �c� rl'c1sons not every ki nd of sample could be taken 
!rom L'cKh woman despite our best efforts. 

l . \ 'agincl l L'\Ud c1tl' for 

-1 . 

0. 

a) S,1li nc mount forT ri chomonc1s vaginali s. 
b) 1\uid inc orange stained smear (pH 6.0) forT. 

\ cl gllla li s. 
c) ( ;r,1m �~ �t�c�1 �i�n �c�d� smear for yeast cell s and for scoring 

for bacterial �v�a�g �i�n �o�~ �i �s�.� 

d ) pi I esti mati on. 
I' 1\ I' -,mec1 r 
I:ndoccrvi cal sample taken on two viscose tipped 

"' ' ab-. for 
a) Culture on Thayer-Martin medium for Neisseri a 

gonorrhoeae 
b) C ram-stained smear for pus cell s (as evidence of 

cn v ici li s) & intracellul ar gram negati ve 
d iplococci. 

c) Direct fluorescent antibody (DFA) staining for 
Chlanwdia trachomati s. 

:vlid --., trcam urine sample for 
cl ) Mi CfO O>COp\ 
b) I) ,Kterial cult ure 
c; ml 1 cnous blood for 
a) Non-specifi c and specifi c serological tests (RPR 

,1nd TPII /\ respecti vely) for syphili s. 
b) Fl ISA fo r C. lrachomati s specifi c IgG as evidence 

of deep infections e.g. salpin giti s or 
lymphogranuloma venereum (LGV). 

In the presence of genital ulcers, the foll owing 
c1dditJOnal samples were taken: 
a) Vi -.cose lip ped swab fo r Haemophilus ducreyi 

isolation on Enriched GC Apgar. 

... 
' 

Reproducti ve trnct infection in mrnl women 

b) DFA test for Herpes simplex virus. 
c) Giemsa stained crush smear of punch biop'>y 

from ulcer ed ge for caly mm.atobacterium 
granuloma ti s. 

d) Ulcer exudates for Dark-ground microscopy for 
Treponema palli dum. 

Tests 1a, 1c, 1e, .fa and 6d were perfo rmed at tht> 
camps. For other tests, samples were taken atlhe camp-. 
and p rocessed in the medical coll ege laboratory. /\ II 
cultures were plated immediately after coll ection cmd 
transported at temperatures between 30 C and 3o C. 
(Maximum transit time 8 hours). Cultures fo r H.ducrey i 
on enriched GC Agar were incubated, after transport, at 
33°C Other cultures were incubated at 36 C. 

ELISA for HIV antibodies was not done becau;,c 
of lack of counselin g faciliti es and inabilit y to maintain 
confidentiality in small v ill ages. 

Treahnent was given on the basis of provisional 
clinical diagnosis according to standard STD trea tmen l 
recommendations laid down by the nati onal �A �I �D�~� 

Control Organizati on (NACO), Government of Indi,1. 
A fter the laboratory results were avail able, treatment w,1-. 
modifi ed accordingly. A ll the patienL were fo ll owed Uf1 

for clinical improvement and outcome was recorded one 
month after the date of the camps. 

Observation 

Out of a to tal of 139 women w ho were 
investi gated, 82 (59'Yo) were found to have at least one 
reproductive tract infection. (For analysis, women w ith 
no other positive finding but in f lammatory cerv icil l 
smears on Pap staining have been considered to harbour 
an infection. Cervical dysplasia has not been counted a-, 
an infection although the majority of dysplasia is cau;,cd 
by infecti on w ith Human Papill oma �V �i�r�u �~�c �s �J�.� 

The commonest aff ected age group was 2o-:)S 
years (36%), foll owed by women in the 36-45 year;, age 
group (27.3%) and 15-25 years age group (15°;,). 

The symptomatology vari ed widely (Table I) 
The commonest symptoms, w h ich the pat ienh 
complained of were vaginal discharge (H5"'o), IOI>V l 'r 
abdominal pain (60.4%), vaginal pruritu;, (43.9%) c1nd 
urinary symptoms lik e dysuria and frequency (49.6"o). 

On clini cal examinati on, cervical erosion w,1;, 
the commonest lesion affecting 27.3'X, of the women 
examined. The other clin ical lesions that were observed 
were vaginiti s (25.2%), thickened and tender adenexac 
(15.1% and 18% respecti vely), endocerv iciti s (19.4%), 
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Table 1: Frequency of w omen with RTI suggestive symptoms 

Symptoms 

lower abdominal pain 
Vaginal discharge 
�M�e�n�~�t�r�u�a �l� abnormaliti es 
U nnary �~�v�m� p toms 
Dyspareunia 
Vaginal pruntis 
BackachP 
lnfertJiit\ 
Recurrent abortions 

Project area I 

37/ 43 (86%) 
40/ 43 (93%) 
26/ 43 (60.5'1<,) 
29 I 43 (67.4%) 
11 I 43 (25.6%) 
32/ 43 (74.4%) 
40/ 43 (93%) 

3/ 43 (07%) 
3/ 43 (07°/c,) 

Table II - Ty pes of Clin ical Lesions 

Cl inical lesions 

Vuhitis 
Urethritis 
Vc1giniti s 
Ccnital Ulcer 
Cervical erosion 
Hypertrophied Cerv ix 
Endocerviciti s 
Adnexal mass 
Thickened J\denexa 
1\dnL'\.al Tendcrrnes::. 
Fi\.ed retroversion 
Vcneree1lwart 

Project area I 

3 (7%) 
1 (2.3%) 

13 (30.2%) 
0 (0%) 

16 (37.2%) 
5 (11.6%) 

11 (25.6%) 
2 (4.6%) 

13 (30.2%) 
6 (14%) 
6 (14%) 
0 (O'X,) 

Table Ill - Mi crobiological spectrum of R.T.l. 

Di sorder Area I (43 patients) 

Bactl'nal \'aginosis 16 (36%) 
Tnchomonic1Sl::. 4 (9%) 
V agmal candidiasis 4 (9%) 
Senile vagtnit is 0 (0%) 
Vc1gtnitis of unknown 2 (5%) 
on gin 
Conococcc1l cerv iciti s 0 (0%) 
Chlamydia! cervic iti s N ot done 
Cervi cit is of unknown 3 (7%) 
ori gm 
Chlc1mydiaii ) I. D. ** Not done 
U. T.l. 1 (2%) 
S) phil is 0 (0%) 
Cen Ical dy-.plasia • 0/ 42 (0%) 
lnflamm,1torv P J\P smear 35/ 42 (83%) 

Project area II 

47/96 (49%) 
79/96 (82.3%) 
35/96 (36.4'Yo) 
40/ 96 (41,?0/c,) 
10/ 96 (10.4%) 
29/96 (30.2%) 
43/96 (44.8%) 

6/ 96 (06.2%) 
5 / 96 (05.2'X,) 

Project area II 

1 (1%) 
0 (0%) 

22 (23%) 
3 (3.1 %) 

22 (23%) 
20 (20.9%) 
16 (16.7%) 
3 (3.1'Yo) 
8 (8.3%) 

19 (19.8%) 
17 (17.7%) 
1 (1%) 

A rea II (96 patients) 

46 (47.9'1o) 
7 (7%) 
9 (9%) 
1 (1%) 
8 (8%) 

0 (0%) 
13/34 (38.2°/.,)* 

18 (19%) 

9/25 (36%)* 
1 (1%) 
1 (1%) 

3/66 (4.5%) 
53/66 (80%) 

Total 

84/ 139 (60.4%) 
119/139 (85.6"o) 

61 I 139 (43.9'\c) 
69/13Y (4Y.A"·.,) 
21/l3Y ( lS.I"o ) 
61 / 139 (-t3.lJ"•o) 
83/13lJ ( ')l). lJ"•o ) 
9/ 139 (06.S".,) 
8/ 139 (05.7".,) 

Total 

4 (2. l) "•o) 
1 (0.7'X,) 

35 (25.2%) 
3 (2.l 'X,) 

38 (27.3'X,) 
25 (l8'\,) 
27 ( IY.-I "o) 

c; (1.6".,) 

21 ( lS. I"o) 
25 (l8"o) 
23 (16.S'\,) 

{0.7"o) 

Total 

62 (4-l,.h''o) 
11 (7.lJ".,) 
13 {lJ .)"o) 

l (0.7"·.,) 
10 (7.2%) 

0 (O"o) 

21 { 15. l "o ) 

2 ( l.-l "•.,) 

1 (0.7"o) 
3/ 108 (2.t\''•o) 

88/108 (81.-l '\,) 

Data lor Chlamydia! cerviciti s and PID have not been summated since C.trachomatis antigen and antibody we IT 
tc-. tcd lo r, only in the second cam p and ever there, for budgetary constraints tests were done in women who h,1d 
:> Ign-. and symptoms suggesti ve of endocervic iti s and/ or PID 

** h id cnced by elevated C. trachom ati s IgG titr ea (>=1:64) in the absence of genit al u lcer or ingu inal 
lymphadenopathy . 

• Percentage of cerv ical dysplasia denotes number of posi ti ve smears out of all the smears that were taken. 
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hvperlroph1ed cervix (18'1,,) and fixed retroversion 
(16.5"o) (Table II) . 

Table Ill shows the microbial spectrum of the 
various reproductive tract infections that were revealed 
through laboratory investigations. Bacterial vaginosis 
was the commonest infective disorder, affecting 44.6% 
of all the women examined. Chlamydia trachomatis 
ant1gen c1nd antibody were detected in 38.2"/c, and 36.0% 
of samples respectively. Out of the 34 endocervical 
�~ �a�m�p�l�e�~� tested for Chlamydia antigen, 18 had 
microscopiC evidence of cervrcitis and out of these 18 
cao,eo,, 11 were positive for chlamydia! antigen. This 
bring;, the chlamydia! positivity rate among 
mKroscopically documented cases of cervicitis to 11/ 18 
(61.1%). Two more samples were positive for Chlamydia 
trachoma ti s antigen but had no microscopic evidence of 
cerviCiti s. Vaginal candidiasis and trichomoniasis were 
found 111 Y. 3% and 7.9'X, of women respectively. 
Serol ogicc11 evidence of latent or previously treated 
syphi!Jo. was found in one woman only, as evidenced by 
RPR non-reactivity and TPHA reactivity. Gonorrhoea 
was conspicuous by its absence although it was looked 
for by culture as well as microscopy of gram stained 
endocervical smears. One woman was clinically found 
to have genital warts. Three patients had genital ulcers 
but the mi crobial aetiology could not be ascertained in 
any ot them. 

A specifi c follow up questionnaire was designed 
to ascertam response to treahnent. As shown·in table IV , 
out of a total number of 90 patients, who were initially 
treated -.,yndromically, 43 patients (47.7%) were 
completely relieved of their symptoms. A significant 
number of patients (25.2% of all patients) underwent a 
change in diagnosis and treatment following laboratory 
in vesti gations all of whom, on repeat follow-up, were 
found to have been relieved of their symptoms. All the 
pati ent;, with microbiologically documented disease had 
complete relief. The comnwnest symptoms, which were 
not reli eved and for which at times no infectious 
pathology could be demonstrated were vaginal 
discharge, backache and pain in the lower abdomen. 

Table IV- Summary of fo iJ ow up stat istics 

Categories Area I 

Treated medicall y on syndromic 36/ 43 (83.7%) 
bao,1;, 
Foll ow up done 31/36 (86.1 %) 
Total reli ef of all symptoms 14/36 (38.9%) 
Treatment started or changed as 9/ 43 (20.9%) 
a result of lab investigations 
Had surgical pathology or 7/ 43 (5.04%) 
Menstrual abnormalities 

Reproductive tract 111Jectio11 111 mrnl wonzen 

Besides reproductive tract infections, eighteen paticnh 
(13'Yo) had other co-existing gynaecologica I di seases I il-- c 
uterine prolapse (5.76%), Ovarian mass (2.88'Yo) fibroid 
uterus (0.72%), DUB (2.88%), post menopausal bleeding 
(1.44%) and vesicovaginal fistula (0.72%). 

Discussion 

Various microbial agents are rcspono.iblc lor 
female reproductive tract mfections, wh1ch arc ao.o.oc1all'd 
with considerable morbidity and mortality. In a o, ludv 
from Bangladesh, 22% women had symptoms of RTI out 
of whom 68% had clinical or laboratory evid ence of 
infection (Wasserheit et al1989). Kumar and Aggi1rw,ll 
(1998) reported a point prevalence of 61% of women 
having symptoms associated with reproducti ve 
morbidity. In our project, 32% women had symptom;, ol 
RTI, out of whom 59% had laboratory evidence ol 
infection. In the present study the commonest age-group 
affected was 26-35 years (36%) which was sli ghtl y h1gh 
as compared to the study of Ganguly et al (1983) i1nd 
Mohanty et al (1995) (25 years and 25.5 year;, 
respectively). It has been observed that there has been a 
change in the spectrum of microbial agents responsible 
for RTis including STDs (Khan et al1991; William s ct ,11 
1991; Ghosh et al1994; Agarwal et al 1999). Jn our stuch , 
bacterial vaginosis was the commonest rnfeclJ vc 
disorder, affecting 44.6% of all women tested, follow ed 
by vaginal candidiasis (9.3%) and trichomoniasis (7.Y".,). 
There was no case of primary syphili s, whi ch I '> 

consistent with the study of Agarwal et al (19Y9). 
Gonorrhea was surprisingly not found in any of our 
patients. No conclusion can be drawn about the 
prevalence of chlamydia! infection from our study since 
we looked for it only among highrisk women. Ho wc,·er, 
in this setect group of women, who had clinical feature-, 
of cervicitis and/ or PID, C. trachomati;, antigen �W�c�l �~� 

found in 38.2% of samples tested. Out of the 34 
endocervical samples tested for chlamydia! antigen, J H 
had microscopic evidence of cervicitis and out of these 
18 cases, 11 were positive for chlamydia! antigen. This 
brings the chlamydia! positivity rate among 
microscopically documented cases of cerviciti s to 1] I IH 

Area II Total 

54/96 (56.2%) 90/ 139 (64.7";o) 

54/54 (100%) 84/ 90 (93.3'!1,,) 
29/54 (53.7%) 43/90 (47.7'!1,,) 
26/96 (27.1 %) 35/ 139 (25.2'\,) 

11/96 (7.92%) 18/13CJ (13'!1,,) 
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(61.1 'X,). The remallling 16 endocervical samples tested 
for Chlamydia trachoma tis antigen had no microscopic 
evidence of cervtcitio, and out of these only two were 
antigen positive (12.5'Yo). The relative risk of developing 
cerviciti s among women with Chlamydia trachomatis 
infection was therefore 61.1/12.5 or4.9. There are recent 
data to suggest that C. trachomatis can be spread by 
non-se>..ual routes as well with disturbing implications 
for the control ofthis important pathogen (Singh 1999). 
It is also intriguing that none of the primary pathogens 
(N. gonorrhoeae and C. trachoma tis) was fow1d in 38.9% 
of our microscopically documented cervici tis cases. 

Two or more infections were simultaneously 
present in 25.9'X, of women but no particular 
combination was numerically predominant. Multiple 
organisms in the same patient have been reported earlier 
in many studies (Joshi et al 1991, Bandi et al 1998, 
Agarwal ct al 1999). Trichomoniasis was found in 
association with cervical dysplasia in one patient only. 
Mi sra et al (1998) has reported that trichomoniasis was 
found in association with premalignant changes in the 
cervix in 13.5% cases. Joshi et al (1991) had also found 
significant association between CIN II & III and S.T.D. 

A"' far as treatment of R.T.I. is concerned, 
treating on the basis of syndrome approach was 
ineffective 111 about half of the cases. Moreover 
tndiscriminate treatment may have adverse effects. 
Candida albicans infection of the vaginal ecosystem has 
a deleteriou::, effect on the members of the normal 
m tcroflora. Clotnmazole, although effective against C. 
albicam infection, also has a deleterious effect on 
components of the normal vaginal microflora. One of 
the implications for women using Clotrimazole for 
microbiologically undocumented vaginal yeast infection 
is an increased risk of infection or disease through the 
di,ruption of the protective microflora barrier (Ross et al 
1995). In our project, we found that 10 (7.2%) patients 
who were clini call y found to have R.T.I., did not harbour 
any of the organisms on laboratory investigations and 
were unnecessarily treated, based on clinical findings. 

Detailed laboratory investigations are, therefore 
needed when starting work in a geographic area to find 
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out the prevalent R.T.l. and S.T.D. Once the pclttern !'

known, the syndromic approach ma) be t,lilorcd tollw 
local needs and used wtdely, as the laboratory 
investigations are expensive and may not be ,1 lway-, 
available everywhere especially in remote places. 
However, women who do not respond to syndromic 
therapy and those who have had sexual cont,lct outside 
the project area should be investi gated completely and 
then treated on the basis of laboratory findtngc,. 
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