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Summary

Purpose of investigation: To characterize the risk factors for abnormal cervical cytology among women with human immunodeficiency
virus (HIV), and to determine the relationship between antiretroviral therapy (ART) and cytology results. Materials and Methods: Ret-
rospective study of clinical data of 115 HIV-infected women between January 2008 and December 2011. Analysis of cervical smears
history, as well as, epidemiologic, medical, and sexual factors, administration of ART, CD4 cells count, and HIV viral load were per-
formed. Results: Mean age was 35.9 + 6.5 years. Average time of HIV infection was 10.5 + 4.5 years. HPV infection prevalence was
37.4%, the majority was high-risk. An abnormal Papanicolaou smear was found in 43.5%. Atypical squamous cell of undetermined sig-
nificance (ASC-US) was reported in 7.8%, low-grade squamous intraepithelial lesions (LSIL) in 32.2%, and high-grade squamous in-
traepithelial lesions (HSIL) in 3.5%. HPV infection was the only statistical predictor of abnormal cytology (p < 0.001; OR = 0.042).
ART, CD4 cells count, and HIV viral load did not correlate to regression of abnormal cytology. Conclusion: These women should be
followed-up according to current cervical cancer screening guidelines, independently of the therapy, CD4 cells count, and HIV viral load.
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Introduction

Invasive cervical cancer and its precursors are the most
significant gynecologic manifestations of human immun-
odeficiency virus (HIV) infection. Innumerous reports [1-
4] suggest that HIV-infected women have higher incidence
of squamous intraepithelial lesions (SIL) than the general
population, with an increased risk of developing invasive
cervical neoplasia. The contribution of immunosuppression
and other risk factors to the increased incidence of SIL in
HIV-infected women remains controversial. Antiretroviral
therapy (ART), especially highly active antiretroviral ther-
apy (HAART), undoubtedly lowered the incidence of in-
numerous opportunistic diseases related to HIV infection,
such as Kaposi’s sarcoma and non-Hodgkin lymphoma.
However, its impact on the incidence of SIL and cervical
cancer has not been yet clarified [5-8].

The objectives of this study were to evaluate the preva-
lence of human papillomavirus (HPV) infection and char-
acterize possible risk factors for abnormal cervical cytology
among women with HIV infection, and to determine the
potential relationship between antiretroviral therapy and
cytology results.

Materials and Methods

The present study was approved by the Ethical Committee of
the Coimbra Hospital and University Center, a tertiary care hos-
pital with a Cervical-Vulvar Unit. The authors conducted a ret-
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rospective analysis of HIV-infected women in their Outpatient
Clinic. These patients were commonly referred to the unit by the
Infectious Disease Specialist who followed them. The authors
analyzed the data of 131 patients (16 were excluded because of
incomplete data), between January 2008 and December 2011,
including cervical smear history as well as epidemiologic (age,
years of HIV infection, race, smoking habits, drug abuse), med-
ical (mode of transmission of HIV, other infections like hepati-
tis B or C), and sexual factors (age at first intercourse, number
of sexual partners, history of prostitution, and HPV infection),
administration of ART, CD4 cells count, and HIV viral load.

In the present clinical protocol, all HIV-infected women were
advised to have a Papanicolaou smear taken every year. All
smears were taken by gynecologists and ThinPrep technology
was used systematically. They were processed in the pathology
department and classified based on the Bethesda System guide-
lines. According to the present protocol, colposcopy was offered
to all women with cervical cell abnormalities. If indicated, le-
sions were further evaluated by biopsy. Definitive treatment was
provided as indicated.

In order to analyze progression or regression of the cytologi-
cal abnormalities, the authors considered two consecutive Pa-
panicolaou smears with a time interval not inferior to one year.
For this study they analyzed 83 patients who met the criteria.
Regression was considered when the second cytology (C2; fol-
low-up) had lower-grade abnormalities than the first (C1; base-
line); no change, when both had the same classification;
progression, when the second cytology had higher-grade abnor-
malities than the first.

Women were asked if they were taking ART and also to spec-
ify the medication. CD4 cells count and HIV viral load were
taken into consideration, if done two months earlier, or after the
clinical examination and Papanicolaou smear.
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Table 1. — Sociodemographic characteristics and HIV pro-
gression markers for abnormal cytological results.

Table 2. — Changes in cervical cytology status in consec-
utive Papanicolaou smears.

Variable Frequency (%) NILM Abnormal  p value
Race ns.
White 95(82.6)  55(57.9) 40(42.1)
Black 18(15.7)  8(444)  10(55.6)
Other 2(1.7) 2 (100) 0
Age of first intercourse n.s.
12-15 years 28(24.3) 17 (60.7)  11(39.3)
16-18 years 56 (48.7)  29(51.8) 27(48.2)
> 18 years 31(27) 19(61.3) 12(38.7)
Number of sexual partners ns.
1 27(23.5) 18 (66.7)  9(33.3)
2-5 57(49.6)  30(52.6) 27(474)
>5 31(27) 17 (54.8) 14 (45.2)
Transmission ns.
Sexual 81(70.4)  46(56.8) 35(43.2)
Needle sharing 6(5.2) 3 (50) 3 (50)
Blood transfusion 5 (4.3) 4 (80) 1(20)
Unknown 23 (20) 12(52.2) 11 (47.8)
Other infections 0.08
None 99 (86.1)  56(56.6) 43 (43.4)
HCV 6(5.2) 4(66.7) 2(333)
HBV 3(2.6) 2(66.7)  1(33.3)
Other 7(6.1) 3(429) 4(57.1)
History of prostitution ns.
Yes 5(4.3) 2 (40) 3 (60)
No 110 (95.7)  63(57.3) 47 (42.7)
Drugs abuse 0.13
Yes 22 (19.1) 10 (45.5)  12(54.5)
No 93(80.9)  55(59.1) 9(40.9)
Smoking ns.
Yes 22 (19.1) 11 (50) 11 (50)
No 93(80.9)  54(58.1) 39(41.9)
HPV infection <0.001
Yes 43(374)  8(18.6) 35(81.4)
No 72(62.6)  57(79.2) 15(20.8)
Antiretroviral therapy
Yes 77 (67) 41(53.2) 36(46.8) ns.
No 38(33) 24 (63.2) 14(36.8)
CD4 cells count (cells/mm®)
<200 5(4.3) 1(20) 4 (80) n.s.
200-350 31(27) 18 (58.1) 13 (41.9)
>350 79 (68.7)  46(58.2) 33 (41.8)
Legend:

HCV: hepatitis C; HBV: hepatitis B; HPV: human papillomavirus;
NILM: negative cytological results for intraepithelial lesions;

Statistical analysis

Statistical analysis was performed using SPSS v.20.0. Uni-
variate analysis was used to determine which variables were as-
sociated with abnormal cytology. Chi-square tests were used to
test categorical variables. Variables at least marginally associ-
ated with abnormal cytology (p < 0.15) in univariate analyses
were further investigated in multivariate logistic regression
models. Analyzing the statistical significance of the predictors in
the regression models, the reference value of p < 0.05 was
adopted. With a sample of 115 patients and considering an o
level of 0.05, the power of the study to detect a medium W ef-

Comparison between C1 and C2

Results Cl C2 Regression ~ No change  Progression
n (%) n (%) n (%)

NILM 46 55 - 34(73.9) 12(26.0)

ASCUS 8 2 7(875) O 1(12.5)

LSIL 27 26 13(48.1) 14(519) 0

HSIL 2 0 2 (100) 0 -

Legend:

C1 and C2: first and second cytology;

time interval between C1 and C2 not inferior to one year;
regression: C2 < C1; no change: C1 = C2; progression: C2 > Cl;
NILM: negative cytological results for intraepithelial lesions;
ASCUS: atypical squamous cell of undetermined significance;
LSIL: low-grade squamous intraepithelial lesions;

HSIL: high-grade squamous intraepithelial lesions.

fect size of 0.30 was 78% for contingency tables with three de-
grees of freedom, 83% for contingency tables with two degrees
of freedom, and 90% for contingency tables with one degree of
freedom.Odds ratio (OR) and 95% confidence intervals (CI)
were also estimated.

Results

Atotal of 115 HIV-infected patients were analyzed. Table
1 shows epidemiologic data, risk factors, and correlates
them to different cytological results. In this population,
43.5% had abnormal Papanicolaou smears. An atypical
squamous cell of undetermined significance (ASC-US) was
reported in 7.8%, low-grade squamous intraepithelial le-
sions (LSIL) in 32.2% and high-grade squamous intraep-
ithelial lesions (HSIL) in 3.5%. Negative cytological results
for intraepithelial lesions (NILM) were found in 56.5%.
The prevalence of HPV infection was 37.4%.

Mean age of the patient population was 36.98 + 6.52
[20-50] years. Mean time of infection by HIV was 10.48 +
4.47 [1-24] years. There was no significant difference in
race, age of first intercourse, number of sexual partners,
mode of HIV transmission, history of prostitution, smok-
ing habits, and the cytological results. Other infections and
drug abuse were marginally associated with abnormal cy-
tology (p = 0.08 and 0.13, respectively). Only HPV infec-
tion could be considered a statistical predictor of abnormal
cytology (p <0.001, OR = 0.042) and a risk factor. Women
with a combination of three risk factors — other infections,
HPV infection, and drug abuse — were 35% more likely to
have abnormal cytology.

Table 2 shows the changes in cervical cytology status in
consecutive Papanicolaou smears. Considering NILM,
26.1% had progression but the majority (73.9%) was stable.
On the other hand, the majority of LSIL did not change and
persisted. The only two cases of HSIL showed regression,
because the second cytology was performed after treatment
(the two biopsies revealed cervical intraepithelial neoplasia
(CIN) 3 and a conization were carried out).
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Table 3. — Antiretroviral therapy and changes in cervical

Table 5. — HIV viral load and changes in cervical cyto-

cytological status. logical status.
Cytological ~ Antiretroviral Antiretroviral Comparison between C1 and C2 CD#4 cells count Comparison between C1 and C2
result C1 therapy C1 therapy C2  Regression No change Progression (cells/mm?) Regression No change Progression
n (%) n (%) n (%) n (%) n (%) n (%)
Abnormal OnART OnART 10(38.5) 15(57.7) 1(3.8) Cl <200 1(4.5) 3(6.3) 0
OffART 0 1(100) 0 200-350 7 (31.8) 11 (22.9) 4(30.8)
Off ART OnART 1(20) 4 (80) 0 >350 14 (63.6) 34 (70.8) 9(69.2)
Off ART 3 (60) 2 (40) 0 C2 <200 1(4.5) 3(6.3) 2(15.4)
Normal OnART OnART - 20(80)  5(20) 200-350 3(13.6) 5(10.4) 1(7.7)
OffART - 1(100) 0 >350 18 (81.8) 40(83.3)  10(76.9)
Off ART  On ART - 6 (75) 2(25) Legend:
Off ART - 8(72.7) 3(27.3) C1 and C2 = first and second cytology;
Legend: time interval between C1 and C2 not inferior to one year;

C1 and C2: first and second cytology;
time interval between C1 and C2 not inferior to one year;
regression: C2 < C1; no change: C1 = C2; progression: C2 > Cl1.

Table 4. — HIV viral load and changes in cervical cyto-

regression: C2 < C1; no change: C1 = C2; progression: C2 > Cl

Table 6. — Adjusted odds ratio and significance of anti-
retroviral therapy, CD4 cells count and HIV viral load in
regression or progression of the cytological results.

logical status. Predictors p value Odds ratio
HIV viral load (number Comparison between C1 and C2 Antiretroviral therapy 0.993 1.009
of copies/mL) Regression No change Progression CD4 cells count 1.169 1.268
n (%) n (%) n (%) HIV viral load 0.464 0.025

Cl <50 14 (63.6) 26 (54.2) 5(38.4) Antiretroviral therapy

50-10° 4(18.2) 13 (27.1) 4(30.8) * CD4 cells count; * HIV viral load 0.999

103-10° 4(18.2) 9(18.7) 4 (30.8) Cox & Snell  Nagelkerke
C2 <50 17 (77.3) 34 (70.8) 9(69.2) R2=0.09 R2=0.14

50-10° 3 (13.6) 7 (14.6) 1(7.7)

103-10° 2(9.1) 7 (14.6) 3(23.1)
Legend:

C1 and C2: first and second cytology;
time interval between C1 and C2 not inferior to one year;
regression: C2 < C1; no change: C1 = C2; progression: C2 > C1.

Tables 3, 4, and 5 show the association between ART,
CD4 cells count and HIV viral load, and changes in cer-
vical cytological status, respectively. About 44.8% of
women that were not on ART at baseline began treatment.
The majority of women were under ART, had CD4 cells
count superior to 200/mm? and almost negative viral load.
The present authors found no differences in regression or
progression of the cytological results when the three con-
ditions were analyzed in isolation or combined (Table 6).

Discussion

The prevalence of abnormal Pap smears in HIV in-
fected women was 43.5% in the present study, which is
similar to many others described in the literature [2-4].
The prevalence of HPV infection in this study (37.4%)
was not as high as others have described, mainly Heard
et al. [9] who found a prevalence of HPV infection in Eu-
ropean women with HIV infection near 49.5% (46.3-
52.8%). However, the prevalence of HPV infection in the
present study was clearly associated with abnormal cy-
tological results and could be considered a statistical pre-

dictor of disease and a risk factor, which is in agreement
with other reports in the literature [2, 3].

The present study showed, in agreement with others [2,
3], that in addition to HPV and HIV infection, no other
characteristics usually associated with abnormal Papanico-
laou smears abnormalities, such as early intercourse, smok-
ing habits, number of sexual partners, and sexually
transmitted infection, were significant.

The prevalence of HSIL was 3.5% which corresponds to
only two cases. After the abnormal Pap smear and a col-
poscopy suggesting a high-grade lesion, a biopsy was per-
formed and the histology revealed CIN 3. A conization was
offered in both cases and the histology revealed a CIN 3
with free margins. Follow-up with Papanicolaou smear and
colposcopic examination showed regression of the cyto-
logical abnormalities. No case of cervical cancer was found
in the present study. The low incidence of high-grade cyto-
logical abnormalities and absence of cervical cancer could
be explained by a highly cohort of women with great com-
pliance to cervical cancer screening and intervention.

A synergistic action of HIV-induced immunosuppression
and HPV infection may actually favor the onset of precan-
cerous cervical lesions. HAART regimens have dramati-
cally improved HIV prognosis. However, while systemic
benefits are unquestionable, the beneficial actions that it
may exhibit locally, on the cervix, are still unclear [6]. Re-
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cent studies [7- 8, 10-11] have indicate that HAART may
show a beneficial effect on cervical lesions but this evi-
dence is still under debate. In the present study, the major-
ity of women were under retroviral therapy but not
necessarily HAART.

Although the most used therapy to treat HIV infection is
HAART, a proportion of the present study population was
receiving an older combination of antiretroviral drugs be-
cause of their long history of disease. Moreover, most of the
present patient population had CD4 cells count superior to
200/mm?* and negative viral load despite the antiretroviral
therapy. Furthermore, the authors found no differences in re-
gression or progression of the cytological results when ana-
lyzed for antiretroviral therapy, CD4 cells count, and HIV
viral load. In agreement with Soncini et al. [12], the actions
of HIV infection and antiretroviral therapy on the cervix are
not clear. On the other hand, some publications clearly
showed that antiretroviral therapy, such as HAART, induces
high levels of CD4 cells count and negative HIV viral load
influencing the regression of abnormal cytological results
[13, 14], and even decreasing HPV prevalence [15].

The present study had several limitations. It was a retro-
spective analysis of clinical data of patients followed in the
Outpatient Clinic with no control group. The present sam-
ple size (115 HIV positive patients) was too limited to draw
meaningful conclusions.

Conclusion

It is clear that HIV-infected women have a higher risk of
developing cervical neoplasia. After the advent of HAART,
several studies were performed to increase our knowledge
on the effect of this therapy on abnormal cytological results
and cervical lesions. The present study and similar studies
reinforce that HPV is a predictor and risk factor for cervi-
cal cellular abnormalities in HIV-infected women. Hence,
HIV infected women under HAART should be followed-
up according to current cervical cancer screening guide-
lines, independently of the therapy, CD4 cells count, and
HIV viral load.
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