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SILL in HIV-infecte d women 

Cervica ll  squamou s intraepithelia l lesion s in HIV-infecte d 
women ::  prevalence , incidenc e and regressio n 
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Barbar aa Suligoi' , Pietr o Vernazza*, Jean-Baptist e Brune t 

andd Isabell e De Vincenz i for the Europea n Study Grou p on Natura l 
Histor yy of HIV Infectio n in Women 

Objectives ::  To assess the impact of HIV-related immunodeficiency and anti retroviral 
treatmentt on the occurrence and evolution of abnormal Papanicolaou tests. 

Stud yy design : Cohort of 485 HIV-infected women with a known date of infection, 
enrolledd during May 1993-April 1998 in 23 centres (gynaecology, infectious disease 
orr STD clinics, or drug treatment centres) in 12 European countries; in 21 centres, 
follow-upp was performed every 6 months (median follow-up: 2 years). 

Methods ::  Human papillomavirus (HPV) was detected at inclusion by Southern blot 
andd PCR. The prevalence of squamous intraepithelial lesions (SIL), the incidence of SIL 
andd regression from low-grade SIL were studied according to CD4 count after 
controllingg for HPV detection results. 

Results ::  Compared with women with CD4 cell counts > 500 x 106/l, women with 
CD44 cell counts < 200 x 106/l had a twofold increase in both prevalence and 
incidencee of SIL and in non-regression from untreated low-grade SIL; in addition, these 
womenn had a lower response rate to treatment of high-grade cervical intraepithelial 
neoplasia.. The increase in SIL incidence associated with a low CD4 cell count was 
significantt in women not receiving anti retroviral treatment (relative risk, CD4 cell 
countt 200-499 X 106/l, 1.9; CD4 cell count < 200 X 106/l, 2.9; CD4 cell count 
>> 500 x 106/l, reference), whereas it was less marked and not statistically significant 

inn treated women. 

Conclusions ::  Severe HIV-related immunodeficiency strongly increases the risk of 
occurrencee of SIL; antiretroviral treatment may reduce this risk, probably by restoring 
orr at least preserving immune function. © 2000 Lippincott Williams & Wilkins 
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Introductio n n 

Thee relationship between human papillomavirus (HPV) 
infectionn and both cervical cancer and its precursor, 
cervicall  intraepithelial neoplasia (ON), in women is 
noww well established [1]. The association between HIV 
infectionn and HPV-related lesions, initially suggested 
byy a higher prevalence of cervical lesions in HIV-
infectedd than in uninfected women [2—5], was con-
firmedd in other studies in which confounding factors 
(e.g.. sexual behaviour and HPV infection) were con-
trolledd for [6-8]. The prevalence and the severity of 
cervicall  lesions have been reported to increase with 
increasingg HIV-induced immunodeficiency [4,6-11]. 
AA few prospective studies have also shown that cervical 
lesionss are more likely to occur, progress, and recur 
afterr treatment in HIV-infected than in HIV-negative 
womenn [8,12—14]. Specific guidelines for the manage-
mentt of gynaecological diseases among HIV-infected 
womenn are needed. Whereas there appears to be a 
generall  consensus that HIV-infected women with a 
still-preservedd immune function should be treated in 
thee same way as HIV-uninfected women, the manage-
mentt of cervical lesions in severely immunocompro-
misedd HIV-infected women remains controversial. 

Improvingg the diagnosis and clinical management of 
HPV-relatedd cervical lesions in HIV-infected women 
requiress that the natural history of HPV infection in 
thesee women be better understood. To assess the 
impactt of immunodeficiency and of antiretroviral 
therapyy on the occurrence and evolution of cervical 
lesions,, data from a European cohort of HIV-infected 
womenn were analysed. 

Method s s 

Studyy populatio n 
Thee European cohort on natural history of HIV 
infectionn in women is a prospective cohort of HIV-
infectedd women with a known date of infection. 
Enrolmentt required that the date of HIV infection 
couldd be estimated within at most a 2-year time frame, 
eitherr by a negative followed by a positive HIV test, or 
byy a limited period of HIV risk behaviour, irrespective 
off  the delay between infection and enrolment. Be-
tweenn May 1993 and April 1998, 485 women who 
gavee informed consent were enrolled from 23 centres 
inn 12 countries: Belgium, Denmark, Finland, France, 
Greece,, Italy, Netherlands, Norway, Portugal, Spain, 
Swedenn and Switzerland. In 21 centres, follow-up was 
performedd every 6 months and is still ongoing. 

Dataa collecte d 
Att each visit, women were interviewed about their 
socio-demographicc characteristics, sexual behaviour and 

gynaecologicall  and obstetric history using standardized 
questionnaires;; HIV-related data (CD4 cell count, 
antiretrovirall  treatment, clinical stage [15]) were col-
lectedd and a gynaecological examination including 
Papanicolaouu (Pap) test was performed. No guidelines 
weree given to the participating physicians regarding the 
managementt of abnormal Pap tests. All Pap smear slides 
weree read in a single laboratory (Pasteur-Cerba, Cergy-
Pontoise,, France). Using the Bethesda classification, 
cervicall  cell abnormalities were classified either as 
atypicall  squamous or glandular cells of undetermined 
significancee (ASCUS or AGCUS), or as low- or high-
gradee squamous intraepithelial lesions (SIL) [16]. Data 
onn colposcopic examination and on biopsy results (if 
any)) were collected. Histological lesions were classified 
ass CIN I, II or III according to the Pvichart classifica-
tionn [17]. 

Att enrolment, cervical samples for HPV detection were 
collectedd by brushing and placed in cryotubes contain-
ingg Minimum Eagle's Medium and antibiotics at 
—— 80°C. DNA was extracted and quantified. HPV was 
detectedd using the Southern blot (SB) technique with 
hybridizationn using three different cocktails, each con-
tainingg three radioactive probes to identify mildly 
oncogenicc (HPV 6, 11 and 42), moderately oncogenic 
(HPVV 31, 35 and 39) and highly oncogenic (HPV 16, 
188 and 33) types [18]. The analysis of the restriction 
patternss obtained after washing the blots at low and 
highh stringency allowed detection of all HPV types 
withh high-level homology to the nine probes used as 
welll  as those with partial homology. As SB is not very 
sensitivee in detecting HPV [19], a second test was 
performedd using PCR. HPV DNA was amplified using 
thee 'consensus' primers of Manos [20]. Hybridization 
off  the PCR product with a cocktail of probes was used 
too specifically identify HPV 16, 18, and 33, and 
anotherr cocktail of'consensus' probes (GP1, GP2 [20]) 
wass used to detect all other HPV types. 

Dataa analysi s 
Thee prevalence of SIL on the first interpretable Pap test 
(initiall  Pap test) was calculated and studied according to 
HPVV detection, adequacy of the Pap tests for diagnostic 
evaluation,, clinical and biological stage of HIV infec-
tion,, antiretroviral therapy, gynaecological and obste-
tricall  history and socio-demographic characteristics. 
Thee incidence of SIL was estimated in women with 
normall  initial Pap tests using the Kaplan-Meier meth-
od.. For both analyses, Pap smears with ASCUS or 
AGCUSS evoking a reactive process were considered as 
normal;; those with ASCUS evoking SIL were counted 
ass SIL. 

Progressionn and regression rates from untreated low-
gradee SIL were estimated using the Kaplan-Meier 
methodd in women with low-grade SIL detected at 
enrolmentt or during follow-up. Progression was as-

78 8 



SILL in HIV-infected women 

sumedd when high-grade SIL was detected on a subse-
quentt Pap test. Regression was defined by a normal 
Papp smear, if the following smear was also normal. For 
womenn for whom no further Pap test was available 
afterr a single normal smear, follow-up was censored at 
thee visit preceding the single normal smear. Women 
treatedd for cervical lesions were censored at the time of 
treatment. . 

Forr all analyses, Pap tests for which no cervical 
squamouss cell could be observed, for whatever reason 
(e.g.. obscuring inflammation), were considered as un-
mterpretable.. Results of HPV detection by SB were 
groupedd into: (1) 16, 18, 33 (HPV types '16, 18, 33' 
andd related types); (ii) '31, 35, 39' (types 31, 35, 39 and 
relatedd types); or (iii ) '6, 11, 42' (types 6, 11, 42, 
relatedd and undetermined types). When several types 
weree detected by SB, results were classified according 
too the most oncogenic type. A woman was considered 
ass receiving antiretroviral treatment at a given visit if 
thee treatment had been prescribed at least 1 month 
priorr to the visit. Adequacy of the Pap tests was defined 
byy the presence of an endocervical/transformation zone 
component. . 

Differencess in proportions, means and medians were 
testedd using respectively the Pearson %2 (or Fisher's 
exactt test where appropriate), Student's t and Kruskal-
Walliss tests. Differences in incidence or regression rates 
weree tested using the log-rank test. Stepwise multiple 
logisticc regression models were used to identify factors 
independentlyy associated with prevalent SIL. Multi -
variatee analyses of factors associated with incident SIL 
orr with regression from low-grade SIL were performed 
usingg Cox regression models. The Kaplan-Meier and 
thee multivariate analyses were performed using BMDP 
softwaree (University of California Press, Berkeley, 
California,, USA). A significance level of 0.05 was 
chosenn and adjusted odds ratios (aOR) or relative risks 
(aRR)) were computed with 95% confidence intervals 
(CI). . 

Result s s 

Stud yy populatio n 
Thee study population comprised 467 women with at 
leastt one interpretable Pap test. Population character-
isticss are presented in Table 1. In the 21 centres 
participatingg in fotlow-up, 423 women were included, 
amongg whom 310 were followed-up at least once and 
contributedd to the follow-up analysis with a median 
timee of 2 years (25'h percentile, 1 year; 75th percentile, 
2.55 years). 

Thee proportion of women followed-up was 66.4% 
(310/467)) and differed significantly according to the 

Tablee 1. Characteristics of the study population at enrolment, 467 
HIV-infectedd women with at least one interpretable cervical Papani-
colaouu (Rap) test3. 

Agee (years) [median (range)] 
Regionn of birth [n (%)] 

Europe e 
Sub-Saharann Africa 
Other r 

Europeann region of enrolment1' [n (%)] 
Southern n 
Middle e 
Nordic c 

Recruitmentt site [n (%)| 
Infectiouss disease clinic 
Gynaecologyy clinic 
STDD clinic 
Drugg treatment centre 

HIVV transmission group |n (%)| 
Injectingg drug user 
Heterosexuall contact 
Transfusionn recipient 
Otherr or unknown 

Timee since HIV infection 
(years)) [median (range)] 

HIVV infection In (%)] 
HIV-1 1 
HIV-2 2 

CD44 cell count (X 106/l) [median (range)] 
Clinicall stage [n (%)] 

A A 
B B 
C C 

HPVV detection [n (%)] 
SB( - )PCR(- ) ) 
SBB (+) PCR (-) 
SBB (-) PCR (+) 

311 (17-68) 

417(89.3) ) 
222 (4.7) 
288 (6.0) 

2355 (50.3) 
139(29.8) ) 
933 09.9) 

2755 (58.9) 
116(24.8) ) 
288 (6.0) 
48(10.3) ) 

108(23.1) ) 
3311 (70.9) 

19(4.1) ) 
9(1.9) ) 
4.3 3 

(0.2-15) ) 

4644 (99.4) 
33 (0.6) 

378(0-2180) ) 

2822 (60.4) 
145(31.0) ) 
400 (8.6) 

174(43.8) ) 
1 0 , , 

1255 \ (56.2) 

aForr four women with uninterpretable Pap test at enrolment, the first 
visitt with interpretable Pap test result was considered to be the 
enrolmentt visit. bSouthern: Greece, Italy, Portugal, Spain; Middle: 
Belgium,, France, Netherlands, Switzerland; Nordic: Denmark, Fin-
land,, Norway, Sweden. 'Results of human papillomavirus (HPV) 
detectionn were available for 397 women. SB, Southern blot. 

typee of recruitment site (53.6% in STD clinics, 61.5% 
inn infectious disease clinics, 72.9% in drug treatment 
centres,, 78.4% in gynaecological clinics; P< 0.01) and 
accordingg to the region of enrolment (51.1% in south-
ernn Europe, 82.7% in middle Europe, 80.6% in Nordic 
countries;; P< 0.001). No difference in the proportion 
off  women followed-up was observed according to age 
att enrolment, region of birth, HIV-related data (CD4 
celll  count, clinical stage, HIV transmission group, time 
betweenn infection and enrolment) or results of the Pap 
testt and of HPV detection performed at enrolment. 

Prevalenc ee of and risk factor s for SIL 
SILL was detected on the initial Pap test in 24.2% (113/ 
467)) of the women (low-grade, 98; high-grade, 13; 
ASCUSS evoking SIL, two). SIL detection differed 
significantlyy according to HPV detection, CD4 cell 
count,, age, presence of genital warts, past history of 
genitall  warts, previous pregnancy, history of SIL and 
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typee of recruitment site (Table 2). Among women with 
aa past history of SIL, the prevalence of SIL at 
enrolmentt was lower if past SIL had occurred prior to 
orr within the year of HIV infection (9.1%; 1/11) than 
iff  it occurred later (47.9%; 35/73) (P=0.02). The 
differencee remained statistically significant when ex-
cludingg the 29 women who had a recent history of 
untreatedd SIL (within 1 year preceding enrolment). No 
significantt difference was found according to other 

factorss studied: year of enrolment, HIV transmission 
group,, time since HIV infection, antiretroviral therapy, 
pastt STD (genital herpes, gonorrhoea or trichomonia-
sis),, sexual behaviour, contraceptive history, frequency 
off  previous Pap test screening and Pap test adequacy 
(dataa not shown). 

Inn multivariate analysis, six factors were found to be 
independentlyy associated with a higher prevalence of 

Tablee 2. Factors associated with detection of squamous intraepithelial lesions (SIL) at initial 
Papanicolaouu (Pap) smear, among 467 HIV-infected women with at least one interpretable 
cervicall Pap test, univariate and mutivariate analyses3. 

HPVV detectio n and typing 6 

SB( - )PCR( - ) ) 
SB(+) '16,, 18,33' 
SB(+) '31,35,, 39' 
SB(+) '6,, 11,42' 
SB(- )PCR(+)16,, 18,33 
S B ( - ) P C R ( + ) # 1 6 ,, 18,33 

CD44 cel l coun t (x 106/1) 
3*500 0 
200-499 9 
< 2 0 0 0 

Agee (years) 
=£27 7 
28-33 3 
3=34 4 

Presenc ee of genita l wart s 
No o 
Yes s 

Histor yy of genita l wart s 
No o 
Yes s 

Histor yy of SIL' 
Noo SIL' 
SILL > 1 year before 

enrolment t 
SILL < 1 year before 

enrolment,, treated 
SILL < 1 year before 

enrolment,, untreated 
Pregnanc yy histor y 

Never r 
Ever r 

Recruitmen tt  sit e 
Infectiouss disease clinic 
Gynaecologyy clinic 
STDD clinic or drug 

treatmentt centre 
Europea nn regio n of 

enrolment* 1 1 

Southern n 
Middle e 
Nordic c 

No.. women 

174 4 
47 7 
28 8 
23 3 
16 6 

109 9 

155 5 
211 1 
101 1 

144 4 
173 3 
150 0 

418 8 
49 9 

368 8 
99 9 

373 3 
37 7 

18 8 

29 9 

127 7 
340 0 

275 5 
116 6 
76 6 

235 5 
139 9 
93 3 

(%)) with SIL 

10.9C C 

59.6 6 
53.6 6 
47.8 8 
25.00 1 
18.33 J 

19.4C C 

23.7 7 
32.7 7 

30.6C C 

26.0 0 
16.0 0 

20.1c c 

59.2 2 

22.0C C 

32.3 3 

20.68 8 
27.00 1 

22.22 J 

75.9 9 

33.9C C 

20.6 6 

2 1 .. r 
32.8 8 
22.4 4 

20.0 0 
27.3 3 
30.1 1 

aOR R 

1 1 
12.7 7 
6.0 0 
2.4 4 

2.2 2 

1 1 
1.6 6 
2.4 4 

0.7d d 

1 1 
4.5 5 

1 1 

1.0 0 

8.1 1 

1 1 
1.7 7 
3.0 0 

95%% CI 

5.4-29.9 9 
2.6-13.7 7 
0.6-9.7 7 

1.1-4.6 6 

0.9-3.0 0 
1.2-4.7 7 

0.5-1.0 0 

2.1-9.8 8 

0.5-2.2 2 

2.9-23.0 0 

0.9-3.1 1 
1.6-5.9 9 

aForr four women with uninterpretable Pap test at enrolment, the first visit with interpretable Pap 
testt result was considered to be the enrolment visit. bResults of human papillomavirus (HPV) 
detectionn were available for 397 women. CP value (Pearson x2 test> < 005. dFor a 10-year 
increasee in age. elnformation available for 457 women, 'including 70 women with no past Pap 
testt screening, sp value (Pearson x2 'est) < 0.05, after regrouping women with SIL > 1 year 
beforee enrolment and with treated SIL < 1 year before enrolment. hSouthern: Greece, Italy, 
Portugal,, Spain; Middle: Belgium, France, Netherlands, Switzerland; Nordic: Denmark, Finland, 
Norway,, Sweden. aOR, logistic regression odds ratio adjusted for HPV detection, CD4 count, 
SILL history, age, genital warts, and region of enrolment; CI, confidence interval; SB, Southern 
blot. . 
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SIL:: positive HPV detection, low CD4 cell count, 
youngg age, history of recent untreated SIL, presence of 
genitall  warts and enrolment in Nordic countnes 
(Tablee 2). Similar results were found when the analysis 
wass restricted to the 310 women followed-up at least 
oncee (data not shown). 

Thee magnitude of the association between HPV detec-
tionn by SB and prevalent SIL increased with decreasing 
CD44 cell count, although the interaction was not 
statisticallyy significant: the aOR associated with a posi-
tivee detection by SB ranged from 5.6 (95% CI, 1.4-
21.7)) for CD4 cell counts > 500 X 106/1 to 10.6 (3.7-
30.2)) for CD4 counts of 200-499 X 106/1 and 17.9 
(4.0-79.7)) for CD4 counts < 200 X 106/1. The aOR 
associatedd with a positive detection by PCR only 
remainedd unchanged regardless of the immunodefi-
ciencyy level. 

Incidenc ee of and ris k factor s for SIL 
Amongg the 317 women who were enrolled in the 21 
centress with follow-up and whose initial Pap test was 
normal,, 229 were followed-up for a median time of 2 
yearss (range, 6 months to 4 years). SIL was diagnosed 
inn 70 women (low-grade, 61; high-grade, six; ASCUS 
evokingg SIL, three). The cumulative incidence of SIL 

wass estimated to be 23.6% at 1 year and 29.5% at 18 
monthss (27.7% and 2.5% at 18 months for low- and 
high-gradee SIL respectively). As the incidence of SIL in 
thee 101 women with no history of SIL and whose last 
normall  Pap test had been performed within the year 
precedingg enrolment did not differ from that in other 
womenn (27.0% versus 31.8% at 18 months; P= 0.36) 
dataa from both groups were analysed together. 

Thee incidence of SIL was significantly higher in HPV-
positivee than in HPV-negative women (P<O.001) 
(Tablee 3). It tended to increase with decreasing CD4 
celll  count at the time of the initial normal Pap test 
(P=0.16).. It was significandy higher in women who 
hadd genital warts at the initial visit than in other 
womenn (P=0.01). Higher incidences were observed 
inn women with past SIL, young women and women 
recruitedd in Nordic countries than in other women, 
butt none of the differences was statistically significant 
(respectivelyy P= 0.12, 0.22 and 0.78). 

Usingg a Cox regression model, HPV detection and 
CD44 cell count were independently associated with 
incidentt SIL. Compared with HPV-negative women, 
thee risk of developing SIL was increased in SB-positive 
womenn and in women positive for HPV types 16, 18, 

Tablee 3. Incidence of squamous intraepithelial lesions (SIL) among 229 HIV-infected women 
fotlowed-upp after initial normal Papanicolaou (Rap) test, univariate and multivariate analyses. 

% % 
withh SIL at 
188 months aRR R 95%% CI 

HPVV detection and typing3 

SB(- )PCR(- ) ) 
SB(+)'16,, 18,33' 
S B ( + ) # " I 6 ,, 18,33' 
SB(-)PCR(+)16,, 18,33 
SB( - )PCR(+ )#16 ,, 18, 33 

CD44 cell count (x 106/l)c 

3=500 0 
200-499 9 
< 2 0 0 0 

Agec c 

s 2 7 7 
28-33 3 
3*34 4 

Presencee of genital wartsc 

No o 
Yes s 

Historyy of SILd 

No' ' 
Yes s 

Europeann region of 
enrolment' ' 

Southern n 
Middle e 
Nordic c 

105 5 
13 3 
18 8 
10 0 
60 0 

87 7 
99 9 
43 3 

66 6 
85 5 
78 8 

211 1 
18 8 

187 7 
34 4 

94 4 
83 3 
52 2 

22.6b b 

79.5 5 
47.0 0 
53.7 7 
27.2 2 

22.0 0 
30.5 5 
43.5 5 

36.4 4 
25.7 7 
28.7 7 

28.1b b 

45.7 7 

27.4 4 
43.4 4 

24.3 3 
31.9 9 
34.5 5 

1 1 
5.5 5 
2.8 8 
3.5 5 
1.6 6 

1 1 
1.6 6 
1.9 9 

2.5-12.4 4 
1.3-6.1 1 
1.4-8.7 7 
0.9-3.0 0 

0.9-2.8 8 
1.0-3.7 7 

^Resultss of human papillomavirus (HPV) detection were available for 206 women. bP value 
(Log-rankk test) < 0.05. cAt initial normal Pap test. d!nformation available for 221 women. 
elnctudingg 27 women with no past Pap test screening. 'Southern: Greece, Italy, Portugal, Spain; 
Middle:: Belgium, France, Netherlands, Switzerland; Nordic: Denmark, Finland, Norway, 
Sweden.. aRR, relative risk adjusted for HPV detection and CD4 count. CI, Confidence interval; 
SB,, Southern blot. 
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333 by P CR only. It increased with decreasing C D4 cell 
countt and was almost twice as high for C D4 cell 
countss < 200 X 10f7l as for C D4 cell counts 
>> 500 X 106/1. 

Stratifiedd by C D4 count, women on antiretroviral 
therapyy at initial normal Pap test tended to have a 
lowerr incidence of SIL (17.5% and 28.0% at 1 year 
forr C D4 cell counts of 2 0 0 - 4 99 X 10Vl and 
<< 200 X l ( )V l respectively) than untreated women 
(26.1%.. and 42 .3% respectively) (P = 0.44). Among the 
688 treated w o m en with C D4 counts < 5 00 X 106/1, 41 
weree treated wi th a single nucleoside analogue (mainly 
zidovudine)) and 27 wi th a drug combinat ion (including 
aa protease inhibitor for seven women). These numbers 
weree too small to study the incidence of SIL according 
too the type of antiretroviral therapy. Al l but one of the 
688 w o m en were still receiving antiretroviral therapy at 
thee end of fol low-up. After adjustment for HPV 
detect ionn (Cox regression model), the risk of develop-
ingg SIL was higher in women not receiving than in 
w o m enn receiving antiretroviral therapy: the increase in 
SILL incidence associated with C D4 cell counts 

<< 500 X 10'Vl versus > 500 X 106/1 was significant in 
untreatedd w o m en [aRR, 1.9 (95%. CI, 1.0-3.6) and 
2.99 (1 .1-8 .0) for C D4 counts of 2 0 0 - 4 99 X 106/1 and 
<< 200 X l() f ' /l respectively], whereas it was less 
markedd and not statistically significant in treated wo-
menn [ aRR, 1.3 (0.6-2.8) and 1.7 (0.8-3.5) respec-
tively] . . 

Evolutio nn of low-grad e SIL 
A m o ngg the 165 women diagnosed with low-grade SIL, 
400 had no subsequent Pap test and 10 were immedi-
atelyy treated for S IL /C IN. For the remaining 1!5 
w o m e n,, the median t ime of fol low-up in absence of 
t reatmentt for S IL /C IN was 18 months (range, 6 
monthss to 3.5 yean). 

On lyy 11 w o m en progressed to high-grade SIL and 
regressionn was observed in 33 women. T he cumulative 
ratess of progression and of regression at 1 year were 
8 .1%% and 29.5%) respectively. Doth rates remained 
unchangedd (8.3%. and 30.9%.) when women who 
underwentt a biopsy were censored at the t ime ot 
biopsy.. Regression rates were higher in HPV-negative 
thann in other women ( P = 0 . 1 8) and decreased with 
increasingg immunodeficiency ( P = 0 . 1 2) (Table 4). 
Theyy ranged from 77.8%> at 1 year in eight HPV-
negativee w o m en with C D4 cell counts > 500 X 10'Vl 
too 0%) at 1 year in 11 women SB-positive for HPV '16, 
18,, 33' with C D4 cell counts < 200 X 10fVl . Among 
w o m enn with C D4 cell counts < 500 X Kl'Vl , the 
cumulat ivee rates of regression at 1 year were 20.5%) m 
thosee receiving antiretroviral therapy at low-grade SIL 
diagnosiss and 31.4% in untreated women (P—0.30), 
butt the median CD4 cell count was lower in treated 

Tablee 4. Rates of regression from untreated low-grade squamous 
intraepitheliall lesions (SIL) according to CD4 cell count and human 
papillomaviruss (HPV) detection, among 115 HIV-infected women 
followed-upp after a diagnosis of low-grade SIL. 

%% Regression at 
No.. women 1 year 

HPVV detection and typing*1 

S B M P C R ( - ) ) 
SBB (+) '16. 18,33' 
S B ( + ) ^ " I 6 ,, 18,33' 
SB(-)PCR(+) ) 
D44 cell count (x 106/l)b 

S500 0 
200-499 9 
< 2 0 0 0 

32 2 
20 0 
21 1 
35 5 

29 9 
55 5 
31 1 

aAtt enrolment; results available for 108 women. bAt diagnosis of 
low-gradee SIL. SB, Southern blot. 

(2188 X 10A/1) than in untreated women (348 X 10f7l) 
( P << 0.01). 

Afterr adjustment for HPV detection (Cox regression 
model),, a decreasing trend in the probability of regres-
sionn was found with decreasing C D4 cell count but 
wass not statistically significant: compared with C D4 
celll  counts > 500 X 106/1, the a RR associated with 
C D44 cell counts < 200 X 106/1 was 0.5 (95%) CI, 
0 .2-1 .4). . 

Biops yy result s and treatmen t for CIN 
AA cervical biopsy was performed m 22 of the 30 
womenn diagnosed with high-grade SIL. Biopsy con-
firmedd high-grade C IN in 15 women (68%) (CIN II , 
nine;; C IN III , six), revealed C IN I in four and was 
CIN-negat ivee in three. Treatment for C IN was per-
formedd in all women with high-grade C IN and in 
threee women with C IN I or CIN-negat ive biopsy. In 
twoo of these three women, the colposcopy showed 
acetowhitee lesions; in the third woman, the squamous-
columnarr junct ion was not visible. Among the four 
womenn with C IN I or CIN-negat ive biopsy who were 
nott treated, two had a normal colposcopic examina-
tion,, one had signs of chronic cervicitis, and one had 
acetowhitee lesions. Among the 18 women treated for 
C I N ,, one (with C IN 1 at biopsy) was treated by 
cryotherapy,, 15 by excisional procedures (loop electro-
surgicall  excision or conization) and two by hysterect-
omy.. The histological results ot surgical specimens 
weree available for 14 women: high-grade C IN was 
confirmedd in 13 (CIN H, six; C IN III , seven) and C IN 
II  was diagnosed in one woman (who had C IN II at 
biopsy). . 

AA biopsy was performed in 58 of the 165 women with 
low-gradee SIL. Normal results were found in 20 
women.. C IN I was diagnosed in 21 and high-grade 
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CINN in 17 (CIN II , 10; CIN III , seven). Among the 
155 biopsies performed after a single smear with low-
gradee SIL, 33.3% showed high-grade CIN and 40.0% 
weree CIN-negative; these proportions were respec-
tivelyy 27.9% and 32.6% among the 43 biopsies 
performedd for persistent low-grade SIL. Eleven women 
withh high-grade CIN were treated: eight by excisional 
proceduress and three by destructive treatments 
(cryotherapyy or laser vaporization). 

Recurrencee or persistence of SIL after treatment for 
high-gradee CIN was assessed in 21 women in whom a 
subsequentt Pap test was performed (within 2-15 
monthss of treatment). The proportion of persistent/ 
recurrentt SIL was 50% in 12 women treated for CIN 
III  and 67% in nine treated for CIN III . None of the 
fourr women with more than 500 X 106 CD4 cells/1 at 
thee time of CIN treatment, six of the 11 with 200-
4999 X \0b CD4 cells/1 and all six with < 200 X 106 

CD44 cells/1 had persistent/recurrent SIL. The median 
CD44 cell count was lower in women with persistent/ 
recurrentt SIL than in others (196 X 106/1 and 
4111 X 106/1 respectively, P=0.02). 

Discussion n 

Thiss study is one of the largest to evaluate the 
incidencee of SIL in HIV-infected women. Our find-
ings,, obtained through a 2-year median follow-up of 
2299 women, clearly support an increase in SIL inci-
dencee with increasing HIV-related immunodeficiency. 
Inn the only published prospective study in which SIL 
incidencee could be estimated according to the severity 
off  HIV-related immunodeficiency, the cumulative rates 
inn 160 women followed-up for 13 months ranged from 
17%>> in both women receiving antiretroviral therapy 
andd untreated women with CD4 cell counts 
>> 500 X 10f71 to 27% in untreated women with CD4 
celll  counts < 500 X 10Vl [8]. In our study, although 
thee difference was not statistically significant, incidence 
ratess were lower in women receiving antiretroviral 
therapyy at the time of initial normal Pap test than in 
untreatedd women with the same levels of immunodefi-
ciency.. However, compared with women with a still-
preservedd immune function, a significant increase in 
thee risk of developing SIL was found in ïmmunodefi-
cientt women who were not receiving antiretroviral 
therapy,, whereas no significant increase was observed 
inn treated women. This result may suggest a protective 
effectt of antiretroviral therapy against the occurrence of 
SILL in HIV-infected women. However, the specific-
effectt of antiretroviral therapy cannot be disentangled 
fromm a more general effect of regular medical care prior 
too enrolment (which was not measured in our study). 
Furthermore,, in our study, few women have been 
followed-upp beyond mid-1996, when highly active 

antiretrovirall  therapy (HAART) and HIV viral load 
measurementt became available. The influence of viral 
loadd lowering due to antiretroviral therapy on the 
occurrencee of SIL could not therefore be assessed. 

Thee association between prevalent SIL and HIV-related 
immunodeficiencyy has been reported previously [6-9]. 
Thee protective role of the integrity of the immune 
systemm against HPV-related lesions was first suggested 
byy studies showing an increased risk of such lesions in 
womenn receiving immunosuppressive treatments 
[21,22].. However, the mechanism through which 
HIV-relatedd immunodeficiency increases the risk of 
SIL/CINN is not well understood. In the present study, 
thee association between HIV-related immunodefi-
ciencyy and prevalent or incident SIL remained statisti-
callyy significant after controlling for HPV detection. 
Thiss association may be interpreted as a promoting 
effectt of immunodeficiency on the carcinogenic effect 
off  HPV. By decreasing the immune control of HPV 
infection,, immunodeficiency may increase the duration 
off  HPV infection or may allow HPV to replicate to 
higherr levels, thus increasing the risk of oncogenic 
progression.. As SB is less sensitive than PCR in 
detectingg HPV [19], detection by SB should corre-
spondd to a higher HPV load in the cervix than 
detectionn by PCR only. Because HPV detection by SB 
andd by PCR only was controlled for, differences in 
HPVV load were partly taken into account. The increase 
inn the risk of SIL associated with a positive SB 
detectionn according to the severity of immunodefi-
ciencyy may therefore be explained by a higher HPV 
loadd in highly immunocompromised women. 

Regressionn at 1 year from untreated low-grade SIL was 
observedd in only 30%) of the women. A similar 
regressionn rate was found when women who under-
wentt a biopsy were censored at the time of biopsy, 
suggestingg that the spontaneous evolution of low-grade 
SILL was not altered by biopsies. In order to reduce the 
false-negativee rate, regression was defined by two con-
secutivee normal smears. The rate of regression may 
thereforee have been underestimated. However, the 
estimatedd rate is similar to those reported among HIV-
infectedd women in two studies [8,23]. In another study 
inn which immunocompromised HIV-infected women 
weree examined prior to and after initiation of 
HAART,, a higher regression rate (43%) was observed 
[24].. Although much greater than in these three stud-
ies,, the relatively small size of the present study sample 
(1155 women) makes it difficult to identify factors 
associatedd with regression from low-grade SIL. Never-
theless,, a decreasing trend in regression rates was 
observedd with decreasing CD4 cell count. The rate 
estimatedd in women with CD4 cell counts 
>> 500 X 10'Vl (46%> at 1 year) is consistent with that 
off  62% observed in 555 HIV-negative immunocompe-
tentt women followed-up for 4 years [25]. 
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T hee response to treatment for high-grade C IN was 
associatedd with the level of immunocompetence, with 
ratess consistent with other studies. In women with 
severee HIV-related immunodeficiency, persistence or 
recurrencee of C I N is very common and high recur-
rence/persistencee rates (> 60%) were reported in all 
previouslyy published studies [13,14]. In contrast, in 
immunocompetentt HIV-negat ive women, treatment 
forfor C I N is usually successful, wi th cure rates > 90% 
[26].. Compared with HIV-negat ive women, more 
extensivee C I N which are more likely to involve the 
endocervicall  canal were reported in HIV-infected 
w o m enn [27]. As the study questionnaire did not 
includee specific data on histology of surgical specimen 
margins,, persistent C IN due to residual C I N after 
t reatmentt could not be distinguished from recurrent 
C I N . . 

A l thoughh in HIV-infected women, the sensitivity of 
Papp smear, compared with cervical biopsy, was ques-
t ionedd in one study [28], subsequent reports have 
shownn high sensitivity (ranging from 63% to 94%) and 
positivee predictive value (from 64% to 94%), similar to 
thosee observed in HIV-uninfected women [6,29,30], 
Biopsyy is recommended only in cases of persistent 
low-gradee SIL; for evident ethical reasons, no further 
guideliness regarding the diagnostic confirmation of 
C I NN were given for the purpose of this study. Among 
w o m enn with low-grade SIL, although very few had a 
biopsy,, the proport ion with high-grade C I N was high 
(29%),, whether the biopsy was done following one or 
moree than one smear showing low-grade SIL. More-
over,, the proport ion of CIN-negat ive biopsies re-
mainedd as high (34%) among biopsies performed for 
persistentt low-grade SIL as among those done after a 
singlee smear with low-grade SIL. This suggests that 
thee propor t ion of CIN-negat ive biopsies among 
smearss with low-grade SIL was overestimated in our 
study,, probably because some lesions were missed at 
biopsy.. For high-grade SIL, concordance with results 
off  biopsy or of surgical specimen examination was 
quitee satisfactory. It is therefore unlikely that the true 
ratee of high-grade C IN was overestimated with Pap 
tests. . 

Whereass the risk of prevalent SIL was increased in 
w o m enn with untreated SIL within the year preceding 
enro lmentt in the cohort, no significant association was 
foundd with treated SIL within the year of enrolment or 
wit hh earlier SIL. However, the history of abnormal Pap 
testss was not estimated accurately as the data were 
collectedd retrospectively. T he decreasing trend in SIL 
prevalencee wi th increasing age is consistent with that 
observedd in the general populat ion in the USA [31]. As 
genitall  warts are related to HPV types which are rarely 
associatedd with genital cancer [18], the association 
betweenn SIL and genital warts may result from infec-
tionss with multiple H PV types (including multiple 

oncogenicc types). The association with the region of 
enrolmentt is difficul t to interpret and may be due to 
confoundingg factors not taken into account in our 
study. . 

Thee detection of SIL was not associated with sexual 
behaviourr or with contraceptive history, although these 
factorss have been shown to be associated with cervical 
cancerr in HIV-uninfected women [32]. However, our 
studyy population comprised only HIV-infected w o-
men,, most of them infected through heterosexual 
intercoursee or through injecting drug use, and its 
relativee homogeneity regarding risk factors for cervical 
cancerr may have precluded the ability to detect associa-
tionss of these factors with SIL. 

Despitee high incidence of C IN and progression to 
higherr grade C IN in immunocompromised women, no 
invasivee cervical cancer was diagnosed. The follow-up 
mayy not have been long enough for cancer to occur. 
Furthermore,, the incidence of cervical cancer may have 
beenn underestimated as treatment for C IN was not 
performedd systematically using excisional procedures 
andd as, for obvious ethical reasons, biopsy was not 
performedd at each visit. In addition, timely treatment 
off  S IL /C IN may have prevented the progression of 
thesee lesions to cancer. 

Inn HIV-infected women, severe immunodeficiency is 
associatedd with a high prevalence of SIL, a high 
incidencee of SIL, a low regression rate from low-grade 
SIL,, and a high rate of recurrence or persistence after 
treatmentt for high-grade C I N. In women with severe 
immunodeficiency,, preventing C I N from progressing 
withoutt repeated excisional treatment, which could 
resultt in cervical stenosis, may require an optimization 
off  the immune function which should be obtainable by 
H A A R T . . 
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