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Prevalence of Chlamydia trachomatis in Human
Immunodeficiency Virus-infected Women in Cuba
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To determine the prevalence rates and serovar distributiolClfamydia trachomatiservical infections in
Cuban women, two different groups were selected. Group | consisted of 60 human immunodeficiency virus (HIV-1)
seropositive women from different regions of Cuba and group Il of 60 randomly selected women HIV seronegative
and apparently healthyC. trachomatisvas detected in cervical scrapes by mean of nested polymerase chain reac-
tion (PCR) specific for major out membrane protein. The overall prevalence ra@& tfachomatisn cervical
scrapes determined by nested PCR was 10% in group | and the estimated prevalence was 6.6% for group II; 83.3%
of HIV seropositive women wit. trachomatignfection reported history of pelvic inflammatory disease followed by
cervicitis (50%). The control grou@. trachomatignfected women referred a history of cervicitis in 75% of cases.
Other reports in the latter group included infertility and pelvic inflamatory disease in 50%. The present study is the
first report of C. trachomatigprevalence in Cuba. It showed that there was not significantly difference in the
prevalence rate ofC. trachomatibetween both groups.
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Chlamydia trachomatigs a ubiquitous microorgan- tities of specific nuclei acids and have been proposed by
ism and one of the most common agent of sexually trardifferent authors as an alternative methodology for C
mitted infections (STI). The number of these infections isachomatisdiagnosis (Lan et al. 1995, Le Bar 1996).
displaying an increasing tendency worldwide (Déak etal. In the present study, the prevalence rateCof
1997). The prevalence &. trachomatisgenital infec- trachomatisinfections was investigated in Cuban HIV-
tionsin women has been reported ranging from 0 to 37%#»fected women and the estimated of prevalence in healthy
depending on the population studied and the technigussronegative women. Nested PCR was employed to am-
used (Lan et al. 1995, Assefa et al. 1998). plify a large part of the major out membrane protein

Several risk factors play a role in this tendency: ag¢MOMP) gene, and then cataloged restriction fragment
under 25, family status, education, beginning of sexukdngth polymorphism (RFLP) to distinguish serovars of
activity and number of sexual partner among othefsS. trachomatis
(Oakeshott & Hay 1995). o MATERIALS AND METHODS

Genital infections produced I6y. trachomatignainly )
affect women, who develop cervical infections and ure- Study population The present study was performed
thritis, and a substantial number has an asymptomaff@m November 1996 to March 1997 at the Institute of
course (Adler 1996, Ramjee et al. 1998, Colvin et al. 1998)ropical Medicine “Pedro Kouri” (IPK). At the moment of
In adults, complications include infertility, pelvic the study there were 350 HIV-1 infected women in Cuba.
inflamatory disease (PID), ectopic pregnancy, prematufiévo different populations were investigated for the preva-
rupture of membranes, pre-term-birth, puerperal infectioh@nce ofC. trachomatiservical infections. Group I con-
and facilitation of human immunodeficiency virus (HIV)sisted of 60 HIV-1 seropositive women randomly se-
type 1 transmission (Temmerman 1994, Chaisilwattanalg¢ted from the National Registry of HIV patients in Cuba,
al. 1997). and the selected patients agree to participate in the study.

Currently, 16 serovars d. trachomatishave been All patients from distant regions of the country were trans-
identified; 60 to 70% of urogenita| Syndromes are prd)Ofted to the IPK for testing. The random selection was
duced by serovars E, F and D (Naher & Petzoldt 199made by means of a table of random number using a simple
Paavonen 1996). random sample method. Group Il consisted of 60 HIV se-

The polymerase chaim reaction (PCR) technology déonegative women apparently healthy who were invited

veloped in recent years allows the detection of small quai§- participate in this study as control group; they were
selected from IPK workers as well as from mothers who

bring their children to the outpatient service of the Insti-
tute. This group was mainly composed of individuals from
Havana City, although 12 (20%) came from other cities.
*Corresponding author. Fax: +53-7-2046051. E-mail: Both groups ranged between 15 to 50 years of age.
vkouri@ipk.sld.cu They were requested to complete an anonymous ques-
Received 8 November 2001 tionnaire regarding previous gynecological history (in-
Accepted 23 September 2002 fertility, PID, cervicitis, among others) as well as some




1074  Prevalence of C. trachomatis in Cuba ¢ Vivian Kouri et al.

epidemiological data (age, number of sexual partners) and RESULTS
afterward they were carefully physically examined. ANHIV - p~R normalization. DNA extraction and PCR

test was performed to each seronegative woman at thes,, The sensitivity of PCR was determined using dilu-
first visit, and CD4 count was determined to all HIV segiqnsfrom pure to 180 of C. trachomatig 2 strain previ-

ropositive women. . usly tittered in tissue culture in order to detect the num-
The study has institutional ethics approval and afle; of |FU. By mean of tissue culture we detected 1 IFU in
patients read the informed consent. _ 105 dilution of C. trachomatid.2 strain. Our PCR system
Sample collection and processin@ervical scrapes oqjted more sensitive than tissue culture, since it was
were collected with cervix brushes, placed in 1 ml of medig, |« t0 detect 0.1 IFU L2 DNA.

(phosphate-buffered saline, PBS 1X pH 7.2 and SDS' ¢ he 120 cases that were screenedfairachomatis
0.001%, Dygene) and transported to the laboratory. Thgomp PCR. 10 (8.3%) were found positive
samples were centrifuged at 3200 x g and the pellet was Prevaleﬁce -The overall prevalence. rate @.

suspended in 500 pl of digestion buffer (Tris 10mM, EDTAy 5 chomatisin cervical scrapes determined b

; y PCR was
10mM, SDS 0.5%, NaCl 10mM) and 10 pl of protemase&o(y 6 cases) in group | and the estimated prevalence
(20 mg/ml) and incubated at %8 for 1 h. Finally, DNA 6 ( ) In group | prey

d fi lized using diluti f was found in one HIV seropositive woman.
Nested PCR was first normalized using dilutions from' - g iqemiological characteristics and risk factors -

pure to 10° of L2 strain (ATCC) previously tittered in pidemiological data and risk factors for trachomatis
tissue culture (Mc Coy Cells) which is the gold standargyeqyeen HIV seropositive and seronegative women are

in order to detect the number of inclusions forming units,5\wn in the Table. HIV seropositive women with
(IFU). trachomatistended to be younger than those without

The primers used for the first reaction of nested PCR.« infection. being statisticallv sianificant. althouah this
flanking a region of 1200 bp from the MOMP gene whilqinldilng w;s énlylp?esenlt flor g?/m:g |I_ I ' ughtni

the second nested pair of primers were used to amplify & |, ‘contrast, primigravida status and history of mul-
inner 305 bp fragment from the same gene (Hayes et @l sexyal partners in the last five years was not signifi-
1992). Negative and positive controls were also tested ntly related t&. trachomatisnfection.

each assay; they had been confirmed as positive or nega-Tre number of HIV seropositive women positiveto

tive by tissue culture. We also employed distilled watgt,-homatiswas associated with VDRL positive. Other

as negative control, they were placed each five sampleg.o5 including CD4 count, hepatitis B surface antigen

in order to check for cross-contamination between sampl BsAg) and hepatitis C antibodies (HCV) were not sig-

during the performance of the nested-PCR. Ten micro iificantly associated with this infection.

ters of amplified products from the nested primer pair was Aiming to make an analysis of the data collected in

anha_llyzed on 2% agarose gel electrophoresis stained Wil 4 estionnaire related to gynecological history referred
ethidium bromide. y patients we concluded that the main complains among

separated on 10% polyacrilamide gel in Tris-Borate buffelq p|p in 2 cases (50%).

Gel were ethidium bromide stained in order to see the At physical exam, cervicitis and vaginal discharge were

bands. g ; ;
. . . presentin 2 (33.3%) and 1 (16.6%) respectively in HIV
All patients were also tested for other mlcroorgamsrr‘p ( ) ( 6) resp y

Pfected women witlC. trachomatisnfection while for
that produce STI. For human papillomavirus (HPV) dete

: am | | lit H1V seronegative wome@. trachomatisinfected were
tion andmycoplasmgUreaplasma urealiticumPCR was  resent in 3 (75%) and 1 (25%) case respectively. Other-

employed (Manos etal. 1989, Teng et al. 1994), while fofise ‘there was a proportion of asymptomatic cases.
Neisseria gonorrhoegelrichomonas vaginalisand C. trachomatis and other pathogens co-infection -
Candida albicansculture of the microorganisms was therpo association of. trachomatisin HIV seropositive

technique assayed (Thayer & Martin 1966, Fleming et al, 4 seronegati ;
i gative women with other pathogens also tested
1977, Fouts & Kraus 1980). Foreponema pallidufdDRL  §ring this study is summarized as follow. In HIV serop-

was the_ tgchnique_employed. sitive women we found 22 positivesTovaginalis but
Statistic analysis Data management was performe nly 1 was also positive 1. trachomatig16.6%), from

by the statistical program package Microstat and Chig "sitives toC. albicans2 resulted positives t6.

square statistical analysis with Yate correction; 95% co rachomatis(11.1%) and 5 out of 34 cases positives to
fidence interval was tested to ascertain whether the rgpy, (14.7%); dnly HIV seropositive women positives to
sults were statistically significant. Odd Ratio was calcy- trachomatisand VDRL (2 of 5 cases; 40%) resulted

lated for relative risk determination (Fleis 1981, Dawson ‘gtatistically significant. For HIV seronegative group there
Trapp 1993). was no significant relation betweén trachomatisand
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TABLE

Risk factors determinants f@hlamydia trachomatismfection and human immunodeficiency virus (HIV) infection status

Risk factor HIV positives HIV negatives
+Ct/total % OR X2 +Ct/total % OR X2
Age < 20 3/5 60 23 15.15 0/3 0 3.39 0.253
> 20 3/55 5.45 4/57 7

Primigravida 1/21 4.8 2.18 0.985 3/37 8.1 1.52 0.322
Multigravida 5/39 12.8 1/23 4.3
1 sex partner + 2/23 8.6 1.15 0.070 2/25 8 0.701 0.122
> 1 sex partner 4/37 10.8 2/35 5.7
HBs Ag-positive 0/4 0 1.72 0.0068 0/0 0 12.556 2.703
HBs Ag-negative 6/56 1.07 4/60 6.66
HCV positive 1/4 25 4.013 1.071 0/0 0 12.556 2.703
HCV negative 5/56 8.9 4/60 6.66
VDRL positive 2/5 40 8.17% 5.455 0/0 0 12.556 2.703
VDRL positive 4/55 7.3 4/60 6.66
CD4
> 500 cell/mni 2/48 4.16 4.37 1.160 NA
<500 cell/mni 4/14 28.5

OR: odds ratio; +: no. of sexual partner in the last five yegrsChi-square; CiChlamydia trachomatj\NA: not available; HbsAg:
hepatitis B surface antigen; HCV: hepatitis C antibodies; VDRL: venereal disease research laboraterysttesiically significant

any other pathogen, but we should remark that HPV a#@! group that was 8%. Anyway, they could not find any

C. albicansinfection were frequently detected (30 and 1§0rrelation between immunodepression and, similar to us,
cases respectively). they did not find differences in the risk of developntent

trachomatisinfection cervical infection among HIV se-
DISCUSSION ronegative and seropositive women. Christenson and

PCR technology has been successfully employed dustilstrom, in 1995, studied some STD in Sweden and they
ing the last ten years for diagnosis of several microorgagensidered that, in contrast to other STl trachomatis
isms. Many studies related@ trachomatiprevalence was the only agent affecting the population in the same
using PCR from cervical scrapers or urine have been doway, including HIV women, this result is in agreement
(Frost et al. 1991, 1993, Poulin et al. 2001, Garland et atith our results. Minkoff et al. (1999) and Garcia-Lechuz
2001), obtaining similar results. Other authors have corgt al. (1999) reported similar results in recent studies.
pared for accuracy several methods like tissue culture or In a similar way, Clark et al. (1993) and Calore et al.
antigen detection with PCR and all of them have obtaind#995) studied the behaviour of different STD in HIV in-
excellent results with the latter, which has proven to hayected patients, reporting prevalence rates of 12.3% and
more sensitivity than tissue culture. It is also in agree.4% respectively. Similar to previous studies (Douvier et
ment with the results that we obtained when our nest@ll 1996, Passey et al. 1998), we found significant relation
PCR was normalized (Cheng et al. 2001). between age under 25 a@dtrachomatisnfection, but it

The present study demonstrated that the prevalenwas only present for group I. CD4 count was low (less
of C. trachomatisn HIV positive women in Cuba is higher than 500 cells/ml) in 48 out of the 60 HIV infected patients,
but not significantly different from the estimated prevabut it was not related tG. trachomatisnfection, based
lence in the control group (p > 0.05). Those results afe our results we do not considér trachomatisinfec-
similar to other previous reports of prevalence ition to be directly related to the immune status.
asymptomatics cervical infections, which range from0to We found PID and cervicitis as the predominant dis-
37% (Déak et al. 1997, Assefa et al. 1998). Other authorsgiases referred by patients in the gynecological history
France and Spain reported prevalence rates of 7.1 aedorded in the questionnaire@ trachomatignfected
6.3% respectively, being similar to the prevalence estvomen both seronegative and seropositive to HIV and
mated for control group (Massé et al. 1991, Garcia-Lechaiso at physical exam. Those data are in agreement with
etal. 1999). previously published report. Paavonen et al. (1987, 1996)

Few published reports regarding the prevalene. of reported tha€. trachomatiss one of the principal causes
trachomatisin HIV positive women were found in the of PID and cervicitis.
reviewed literature. In 1994, Spinillo et al. referred an 18.3% Two women belonging to the control group referred
of prevalence rate in HIV infected women, which resultethfertility and both resulted infected wi trachomatis
significantly higher to the prevalence obtained in the corsimilar results have been found by other authors (Videla
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etal. 1994, Gao et al. 1995, Swasdio et al. 1996). In agré&iistenson B, Stilstrom J 1995. The epidemiology of human
ment with most of the literature reported, related to the immunodeficiency virus and other sexually transmitted dis-
symptomatic course of mo§t. trachomatisinfection eases in the Stockholm ar&ex Transm Dis 2281-288.
(Spinillo et al. 1994, Colvin et al. 1998) we demonstrateﬁ'amaaﬁ'eig?gnogVi\r’]'feDC“tinggsxﬁh‘] 't r'?e'“ﬁﬁ;?a% ilnasrﬁn%'('j”;ga'
that a proportion of HIV seropositive women did not have. ciency virus in LouisianzClin Inf Dis 17 165-172.

any sign or symptoms at physical exam. NeverthelessdgI

. - . vin M, Abdool-Karim S, Connolly C, Hoosen A, Ntuki N
did not happen in the control group where all patientS 1998 H|v infection and asymptomatic sexually transmit-

had positive physical exam. _ ted infections in a rural South African communilyt J

We should take into account that many cases with STD AIDS 9548-550.
negative results t6. trachomatisnfection also presented Dawson S, Trapp R 199Rioestadistica Médiga3 ed., El
a positive gynecological exam as well as symptoms re- Manual Moderno, México, p. 165-184.
corded at the questionnaire; this could be explained didgak J, Nagy E, Véreb |, Mészaros G, Kovacs L, Nyari T,
to the presence of other STI pathogens different.of ~ Berbik11997. Prevalence Ghlamydia trachomatimfec-
trachomatissuch asUreaplasma urealyticum, T. 22”5:2835'2;‘”'3“ population in Hungar§ex Transm Dis
Vag'Ea“S’ NI' %gggr(r;hoeaand CI' iig;l;:agsalmodngt O;[hZO(B uvier S, Sainte-Barbre C, Oudot C, Harbert F, Fritz M 1996.
ers (Lanetal. ,German eta._ , (sariand et al. ‘L'infection & Chlamydia trachomatigacteurs de risques.
Those agents were also tested in our study and we COUldContracept Fertil Sex 2891-398.

detect that HPV an@. albicanswere very frequent for Fleming WH 111, Hopkins JM, Lord GA 1977. New culture

HIV infected women and mycoplasnfd. urealiticum)  medium for presumptive identification 6aindida albicans
for non-HIV group. Nevertheless there was no associa- and Cryptococcus neoformang Clin Microbiol 5 236-
tion betweerC. trachomatisand any other infection. 243.

TheC. trachomatiserovar was determined by RFLPFleis J 1981Statistic Methods for Rates and ProportipR®d.,
analysis of the amplified nested PCR products, but only 7 John Wiley & Sons, New York, p. 135-156. _
cases could be typed, the other 3 were weakly positifQUts AC, Kraus SJ 198Ttichomonas vaginaligeevaluation
and we were unable of typing them. Serovar E was present gfi;tslzlinllc;;_plrj;entatlon and laboratory diagnokisfec
In 6 cases, which is in agreement with previously putErost E, Deslandes S, Bourgaux-Ramoisy D 1€8amydia
lished report (Frost etal. 1991, 1993, Lan et al. 1995) that y5chomatisserovars in 435 urogenital specimen typed by
considers this serovar as the most frequently detected in restriction endonuclease analysis of amplified DNAn-
endocervical samples (about 40% of cases). Typi@g of  fect Dis 168497-501.
trachomatisby mean of RLFP is a useful tool for epide+rost E, Deslandes S, Veilleux S, Bourgaux-Ramoisy D 1991.
miological studies. Typing Chlamydia trachomatiby detection of restriction

The present study is the first report@ftrachomatis fragment length polymorphism in the gene encoding the
prevalence in Cuba. It shows that not significant differ- Major outer membrane proteihinfect Dis 1631103-1107.
ence in the prevalence rate®f trachomatigyenital in- 20 Z, Li Y, Chai D 1995. Investigation of cerviCtlamydia
fection between both groups was found and serovar E :f'aChfmalt_"S'.”feth,'.on 'E' gynr:ec%olo%ﬁarllcggaztllegehung
was the most frequently detected. Patients referred hjsy 18 TUS HSINg TANg HSUCH e L e o

A . o o rcia Lechuz J, Rivera M, Catalan L, Sanchez-Carrillo C,
tory of PID, cervicitis and infertility. Cervicitis was the Rodiguez-Céixems M, Bouza E 1999. Diferences in curable

main clinical finding at gynecological exam and there were  sTps between HIV and non-HIV population in Spaiids
a proportion of asymptomatic patients. Strategies to de- patient Care STD 13175-177.
tect and treat genital infections need to be developed.Garland S, Tabuzi S, Chen S, Byambaa C, Davaajav K 2001.
Prevalence of sexually transmitted infectioheigseria
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