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BACKGROUND: We sought to document the association of Human immunodeficiency Virus (HIV) infection and immunodeficiency with
oncogenic Human Papillomavirus (HPV) infection in women with no cervical neoplastic lesions identified through a cervical cancer
screening programme in Côte d’Ivoire.
METHODS: A consecutive sample of women stratified on their HIV status and attending the national blood donor clinic or the closest
HIV clinic was recruited during a cervical cancer screening programme based on the visual inspection. Diagnosis of HPV infection and
genotype identification were based on the Linear Array; HPV test.
RESULTS: A total of 445 (254 HIV-positive and 191 HIV-negative) women were included. The prevalence of oncogenic HPV infection
was 53.9% (95% confidence interval (CI) 47.9–59.9) in HIV-positive women and 33.7% (95% CI 27.1–40.3) in HIV-negative women
(odds ratio (OR)¼ 2.3 (95% CI 1.5–3.3)). In multivariate analysis, HIV-positive women with a CD4 count o200 cells mm3 or
between 200 and 499 cells mm3 were more likely to harbour an oncogenic HPV compared with women with a CD4 count X500
cells mm3 with OR of 2.8 (95% CI 1.1–8.1) and 1.7 (95% CI 1.0–2.9), respectively.
CONCLUSION: A high prevalence of oncogenic HPV was found in women with no cervical neoplastic lesions, especially in HIV-positive
women. Despite antiretroviral use, immunodeficiency was a main determinant of the presence of oncogenic HPV.
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Estimates of the incidence and mortality related to invasive
cervical cancer (ICC) in sub-Saharan Africa are among the highest
in the world with age-standardised rates of 31.7 per 105 and 22.5
per 105 persons per year, respectively (Ferlay et al, 2010).
Oncogenic Human Papillomavirus (HPV) is the necessary co-
factor for ICC and its histological precursor, cervical intraepithelial
neoplasia (CIN) (Walboomers et al, 1999; Munoz et al, 2003). With
a relatively long natural history (several years between HPV
infection, the occurrence of precancerous lesions and their
progression to invasive stages), as well as the availability of
screening tests, ICC is amenable to prevention strategies including
screening and vaccination. Yet, conventional cervical screening
based on cytology is not sustainable in most resource-limited
countries and alternative methods such as visual inspection or
HPV tests have been recently developed (Cuzick et al, 2008; Qiao
et al, 2008). Additionally, vaccines targeting a limited number of
oncogenic HPV types (16 and 18) are currently marketed in some
African countries (Harries et al, 2009). In 2011, Rwanda has been
the first country in Africa to implement a national prevention

programme for cervical cancer including HPV vaccination
(Anonymous, 2011). Previous reports conducted in sub-Saharan
Africa have documented an association between Human immu-
nodeficiency Virus (HIV) and oncogenic HPV infection in a time
of limited access to antiretroviral treatment (ART) (Sahasrabuddhe
et al, 2007; Yamada et al, 2008; Firnhaber et al, 2009). However, the
epidemiology of HPV infection according to HIV status is not well
described in many African countries and might directly impact on
the efficacy of cervical-screening tests based on HPV detection,
as well as of HPV vaccination. Since 2002, access to ART has
dramatically improved with now five million of HIV-infected
patients on treatment in sub-Saharan Africa. Moreover, ART has
been provided free of charge in countries like Côte d’Ivoire, since
2008 (Eholie et al, 2009; UNAIDS, 2011). The aim of the present
study was to document the association of HIV infection and its
related immunodeficiency on cervical oncogenic HPV infection in
women of child-bearing age in the ART era in Abidjan, Côte d’Ivoire.

PATIENTS AND METHODS

Study population

A cervical cancer screening programme based on visual inspection
methods has been implemented in the ART clinics in Abidjan, part
of ‘the International epidemiological Database to Evaluate AIDS
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(IeDEA) West Africa collaboration’ (Ekouevi et al, 2010). The main
procedures of this cervical cancer screening have been described
elsewhere (Horo et al, 2012). The screening procedure was
conducted in the national centre for blood transfusion ‘Centre
National de Transfusion Sanguine’ (CNTS) and its attached HIV
clinic. An itinerant team composed of three certified midwives was
in charge of proposing cervical cancer screening to all HIV-
positive women attending the HIV clinic for their routine HIV
follow-up, as well as all women who attended the CNTS for blood
donation, with a documented negative HIV status. All HIV-
positive women included in the present study were positively
tested for HIV infection according to the national algorithm for
HIV testing in Côte d’Ivoire. To enhance participation to the
cervical cancer screening, group counselling was provided by
midwives on a daily basis in the waiting rooms of the HIV clinic
and the CNTS. Identical exclusion criteria (i.e., positive history of
cervical cancer or total hysterectomy, age o25 or 465 years,
pregnancy over 20 weeks) were applied to both HIV-negative and
HIV-positive women. All women who underwent the present
cervical cancer screening programme had never been screened for
cervical disease before this study. Women with positive visual
inspection were systematically referred to a medical consultation
for colposcopy and directed biopsy samples if needed. Women
with cervical neoplastic disease were offered appropriate follow-up
and treatment according to local recommendations (i.e., cryother-
apy, cold knife cone surgery or extended hysterectomy). The entire
screening procedure was free of charge, as well as the ensuing
treatment in case of positive findings. From June to October 2010,
a subset of women screened with visual inspection methods also
underwent a systematic cervical sample collection for HPV
genotyping during 1 week per month in each of these two clinics.
This study was approved by the national ethics committee for HIV
research in Côte d’Ivoire.

Study conduct and sample collection

After obtaining written consent from the women, midwives
collected information related to socio-demographic characteristics
including age, formal education, marital status, number of lifetime
sexual partners, number of gestations and parity. After the
participant’s history was taken, a gynaecological examination
was conducted. Midwives inserted a sterile Dacron swab and
rotated the swab three times at the level of the squamocolumnar
junction (SCJ). The swab was then placed in the transport solution,
kept on ice and transported back to the Pasteur institute in
Abidjan. The midwife then applied a five percent acetic acid
solution to the cervix for visual inspection with acetic acid (VIA).
A positive VIA was characterised by a well-defined, dense
acetowhite area with regular or irregular margins, close to or
abutting the SCJ in the transformation zone or when the whole
cervix or a cervical growth turned acetowhite. Following VIA,
visual inspection with Lugol’s iodine (VILI) was also performed.
A positive VILI test was characterised by a dense, thick, bright,
mustard-yellow or saffron-yellow iodine non-uptake area seen
in the transformation zone, close to or abutting the SCJ or when
the entire cervix or a cervical growth turns densely yellow. Results
of VIA and VILI were both classified as negative, positive or
positive with suspicion of ICC according to the International
Agency for Research on Cancer (IARC) training manual and
recorded on the study questionnaire following each test
(Sankaranarayanan and Wesley, 2003). Back to the laboratory,
the swabs were stirred into a transport solution composed of
0.5% phenol red, tryptose–phosphate, and an association of
antibiotics (Penicillin, Streptomycin and Gentamycin). The solu-
tion was then adjusted for a PH value of 7.2, filtered at 0.2 mm and
frozen at � 80 1C. Samples were shipped frozen to the virology
unit of Bordeaux University and stored at � 80 1C until the time
of assay.

HPV detection and typing

The MagNAPure LC 2.0 system (Roche Diagnostics GmbH,
Mannheim, Germany) was used for DNA isolation from 200 ml
of cervical samples with MagNAPure LC Total Nucleic Acid
Isolation kit (Roche Diagnostics GmbH), following the instruc-
tions of the manufacturer. Nucleic acids were eluted in 100 ml
of elution buffer and 50 ml were used for PCR. The integrity of
the DNA samples was ascertained by positive amplification of
human DNA �-globin control. Human Papillomavirus amplifi-
cation, hybridisation and detection were performed with the
Linear Array HPV Genotyping Test following Roche instructions
(Roche Diagnostics GmbH). Briefly, this method is based on the
amplification of a 450 pb sequence within the L1 region using
PGMY primers, a consensus mixture of oligonucleotide probes
designed to amplify HPV-DNA from 37 anogenital genotypes
by PCR method. Individual HPV types were considered as
oncogenic HPVs if classified as carcinogenic (group 1: 16, 18, 31,
33, 35, 39, 45, 51, 52, 56, 58 and 59) or probably carcinogenic
to humans (group 2A: 68) according to IARC monographs
(IARC, 2007, 2011). In case of HPVs 33, 35 and/or 58 infections,
the linear arrays algorithm is unable to prove the presence or
absence of HPV 52 infection and consider this genotype as
possibly present.

Statistical analysis

Human Papillomavirus frequencies were estimated according to
HIV status and age classes and compared using two-sided P-values
of the w2 test or the Cochran-Armitage trend test when
appropriate. Non-normally distributed variables such as the
number of oncogenic HPV co-infection were compared with the
Wilcoxon signed-rank test according to CD4þ T cell (CD4) count
(o200 cells mm3 vs X200 cells mm3) in HIV-positive women.
A logistic regression model was used for univariate and multi-
variate analyses of the demographic (age, formal education,
marital status, age at first sexual intercourse, lifetime number of
sexual partners and pregnancies) and clinical (CD4 count at first
clinical follow-up visit, last known CD4 count measurement, ART
use) determinants associated with at least one oncogenic HPV
infection. For the multivariate analysis, a stepwise descending
procedure was applied to derive the model that best predicted the
presence of any oncogenic HPV. The goodness of fit of the model
was assessed using the Akaike Information Criterion (AIC), a
lower value of the AIC suggesting a better prediction of the model.
All relevant potential confounders documented in the present
study were included in the initial multivariate model (Table 1).
Confounders that were not significantly associated with the
presence of any oncogenic HPV and did not add any significant
prediction to the model based on the AIC were sequentially
removed. Before that, the absence of collinearity between
quantitative variables (CD4 count measurements and the duration
of ART) was checked to ensure the stability of estimated odds ratio
(OR) when both present in the initial multivariate model.
Proportions and OR estimates were reported with their 95%
confidence intervals (95% CIs). All statistical analyses were
performed using SAS software, version 9.2 (SAS Institute Inc.,
Cary, NC, USA).

RESULTS

Population characteristics

Of the 1940 women who attended the CNTS and its HIV clinic for
cervical cancer screening from May to November 2010, cervical
samples were obtained from 510 women consecutively enrolled in
the five 1-week periods of inclusion. Forty seven samples were
secondarily excluded from the study (31 samples damaged during
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shipment and 16 misidentified samples). Overall, 463 women had
documented HPV status. The rates of positive visual inspection
were 11.2% in the 267 HIV-positive and 5.1% in the 196 HIV-
negative women. These figures did not significantly differ from
the one observed in the remaining 740 HIV-positive and 728
HIV-negative women who attended the cervical cancer screening
during the study period, but did not benefit from the HPV
genotyping (P-values of 0.15 and 0.43, respectively). A total of
18 CIN were identified, including 16 CIN of grade 1, one CIN of
grade 2 and one ICC. Analyses of factors associated with oncogenic
HPV were restricted to the remaining 445 women (254 HIV-
positive and 191 HIV-negative) with no cervical neoplastic disease.
The median (interquartile range (IQR)) age was 36 (IQR 32–42)
years in HIV-positive women and 35 (IQR 30–44) years in
HIV-negative women (P¼ 0.47). The 254 HIV-positive women
presented with a median CD4 count at last known follow-ups
of 471 (IQR 318–629) cells mm3. Their median time since first
clinical follow-up was 31.5 (IQR 17–61) months; 190 HIV-positive

women (74.8%) were on ART for a median duration of 21 (IQR
7–35) months.

Genital HPV frequency and distribution

All genital samples were positive for beta-globin DNA. The
frequency of infection with HPV of any type and of oncogenic
HPV was 72.4% (95% CI 66.9–77.9) and 52.8% (95% CI 46.6–58.9)
in HIV-positive women. In HIV-negative women, the correspond-
ing figures were 50.3% (95% CI 43.2–57.3) and 33.0% (95% CI
26.3–39.6), that is, systematically lower (P-values o10� 4 in both
cases). Infections with multiple HPV types were more frequent in
HIV-positive women (47.6%) compared with HIV-negative women
(26.7%), (Po10� 4). Infections with multiple oncogenic HPV types
were also more frequent in HIV-positive women (24.0%)
compared with HIV-negative women (13.6%), (Po10� 2). In
HIV-positive women, HPV 35 (15.7%), 16 (14.2%), 18 (11.4%)
and 58 (11.4%) were the four most common HPV types identified.

Table 1 Factors associated with the presence of at least one oncogenic HPV infection in HIV-positive women with no cervical neoplastic disease
(n¼ 254) (IeDEA West Africa collaboration 2010)

Univariate analysis Multivariate analysis

Variables n/N OR 95% CI P OR 95% CI P

Age category (years) 0.35 0.54
X 25–29 20/36 1 1
X 30–39 67/130 0.8 0.4–1.8 1.0 0.4–2.1
X 40–49 34/70 0.7 0.3–1.7 0.8 0.4–2.0
X 50–65 13/18 2.1 0.6–7.1 1.8 0.5–6.6

Formal education 0.31
No 34/58 1
Yes 100/196 0.7 0.4–1.3

Marital status o10� 2 0.01
Couple (married, cohabitant) 46/108 1 1
Single (alone, divorced, widowed) 88/146 2.0 1.2–3.4 2.0 1.2–3.5

Lifetime number of sexual partners 0.65
o 5 63/116 1
X 5 71/138 0.9 0.5–1.5

Age at first sexual intercourse 0.67 0.84
o 16 years 36/71 1 1
X 16 years 98/183 0.9 0.5–1.5 0.9 0.5–1.7

Lifetime number of pregnancies 0.80
p 5 93/178 1
4 5 41/76 1.1 0.6–1.8

CD4 count at first follow-up (cell mm3)a 0.13
X 500 27/65 1
X 200–499 77/140 1.7 0.9–3.1
o 200 29/49 2.0 0.9–4.2

Last known CD4 count (cells mm3)b 0.02 0.03
X 500 50/113 1 1
X 200–499 69/120 1.7 1.1–2.9 1.7 1.0–2.9
o 200 15/21 3.1 1.2–8.7 2.8 1.1–8.1

Antiretroviral use (months) 0.84
No use 33/64 1 0.5–1.9
4 0–23 54/104 1.0 0.6–2.6
X 24–47 35/61 1.3 0.3–2.2
X 48 12/25 0.9

Abbreviations: CI¼ confidence interval; HIV, Human immunodeficiency Virus; HPV, Human Papillomavirus; IeDEA¼ International epidemiological Database to Evaluate AIDS;
OR¼ odds ratio. aCD4 count measured during first clinical follow-up visit for HIV infection. bLast known CD4 count measure at the time of the cervical cancer screening
procedure.
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In HIV-negative women, HPV 35 (10.5%), 16 (10.0%) and 59
(10.0%) were the three most frequent types identified followed by
HPV 18 (5.8%) (Figure 1).

In HIV-negative women, oncogenic HPV detection significantly
decreased with increasing age at enrolment (45.5% X25–29 years,
33.3% X30–39 years, 26.8% X40–49 years and 20.0% X50–65
years) (P for trend¼ 0.01) but not in HIV-positive women (55.6%
X25–29 years, 51.5% X30–39 years, 48.6% X40–49 years and
72.2% X50–65 years) (P for trend¼ 0.62) (Figure 2).

Factors associated with oncogenic HPV infection

In the multivariate analysis (Table 1), a low CD4 count at the time
of cervical screening was associated to the presence of oncogenic
HPV. Compared with women with a CD4 count X500 cells m3,
women with CD4 count X200–499 cells mm3 and women with
CD4 count o200 cells mm3 were at higher risk of harbouring X1
oncogenic HPV with adjusted ORs of 1.7 (95% CI 1.0–2.9) and 2.8
(95% CI 1.1–8.1), respectively. Conversely, the level of CD4 count

at initial clinical visit after HIV diagnosis was not linked to
oncogenic HPV infection (P¼ 0.13). When comparing women not
on ART vs women on ART for different periods of time (40–23
months, X24–47 months and X48 month), ART use as well as its
duration were not associated with the presence of any oncogenic
HPV (P¼ 0.84).

A sub-analysis restricted to HIV-positive women harbouring
oncogenic HPV showed that women with a CD4 count
o200 cells mm3 were infected with a median number of 3 (IQR
1–4) different oncogenic HPV vs 1 (IQR 1–3) oncogenic HPV in
women with CD4 count X200 cells mm3 (Po10� 2).

DISCUSSION

HPV frequency and distribution

In the present study, HIV infection was associated with a higher
frequency of oncogenic HPV infection as reported in other African
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countries (Didelot-Rousseau et al, 2006; Safaeian et al, 2008;
Yamada et al, 2008; Singh et al, 2009; Luchters et al, 2010).
Multiple infections with oncogenic HPV were also significantly
more common in HIV-positive women. A higher rate of
concurrent oncogenic HPV infection in HIV-positive women
might challenge the proper role of specific oncogenic HPV types
in the occurrence of ICC. There have been debates on the impact of
HIV infection in the occurrence and persistence of HPV 16 and 18
types raising the fear that currently available vaccines may prevent
a smaller proportion of ICC in HIV-positive women (Strickler et al,
2003; Clifford et al, 2006). Recent findings from sub-Saharan
Africa have reported a similar frequency of HPV 16/18 in HIV-
positive and HIV-negative women with ICC (De Vuyst et al, 2012).
As our present report does not focus on women with cervical
neoplastic disease, we were not able to add relevant information to
this issue but the high frequency of multiple oncogenic HPV
infection encountered in HIV-positive women stresses the need for
a careful assessment of the efficacy of HPV vaccines, as well as
HPV screening tests in sub-Saharan Africa. However, these
concerns do not question the need to roll out HPV vaccination
programs in sub-Saharan Africa as HPV 16 and 18 remain the
most frequent types present in women with ICC so far (de Sanjose
et al, 2010).

HPV 16 and 35 were the two most prevalent types reported,
regardless of HIV status, in women with no cervical neoplastic
disease. These findings are consistent with a report from Nigeria
where HPV 16 and 35 were the most prevalent types in women
with or without cytological abnormalities (Thomas et al, 2004).
Nevertheless, our findings do not give indication on the respective
role of HPV 16 and 35 on the occurrence of ICC. A recent report
from Nigeria comparing the distribution of HPV infection in a
group of women from the general population to a group of women
with ICC showed that HPV 16 and 35 were the two most important
and equally frequent types in the first group but women with ICC
were predominantly infected with HPV 16 (Okolo et al, 2010). The
frequency HPV 35 (5.9%) was clearly less represented compared
with the frequency HPV 16 (67.8%) in women with ICC. However,
HPV 35 does still account for a substantial fraction of ICC and
might be considered for new generation vaccines. A study on HPV
prevalence and associated cervical lesions was conducted in Côte
d’Ivoire more than 15 years ago but there was a lack of informa-
tion on detailed HPV types. Indeed, in this case–control study,

La Ruche et al (1998) found a low prevalence of HPV 35,
irrespective of cytological status. This discordant result in the HPV
35 prevalence might be related to the primers pair used in those
studies (MY09/MY11). The use of standardised PGMY primers
pools instead of degenerate primers, as well as GP5þ /6þ primers
has been estimated to be 5000 times more sensitive in the detection
of the HPV 35 (Qu et al, 1997; Gravitt et al, 2000; Coutlee et al,
2002). Thus, early studies on HPV prevalence including the one
conducted in Côte d’Ivoire have probably underestimated the true
occurrence of HPV 35 infection. HPV 35 seems to be particularly
frequent in the West-African women with no cervical neoplastic
disease, regardless of HIV status. Although HPV 16 seems to have
a major role in the occurrence of ICC from the current literature,
additional documentation on the epidemiology of other HPV types
such as HPV 35 among women with ICC using standardised
methods is needed.

Factors associated with oncogenic HPV

Age The age-specific prevalence of oncogenic HPV infection
observed in HIV-negative women follows the pattern of many
sexually transmissible infections with a peak at younger ages and a
significant decrease overtime as reported elsewhere in sub-Saharan
Africa (De Vuyst et al, 2003; Baay et al, 2004; Said et al, 2009).
Other reports have observed a high HPV prevalence in middle
(430–39 years) and older age groups (X40 years) but reasons for
such discrepancies have not been well explored so far (Xi et al,
2003; Keita et al, 2009). In our study, HIV-positive women
presented with a high and sustained oncogenic HPV frequency
across age classes. This finding is in accordance with a prior report
from Burkina Faso and might reflect the impact of HIV-related
immunodeficiency on persistence of HPV infection acquired in
early sexual activity (Didelot-Rousseau et al, 2006). This high and
sustained rate of oncogenic HPV infection during all the child-
bearing period in HIV-positive women might have a direct impact
on the predictive values of HPV-based cervical-screening tests,
which will need further evaluation in this context (Gage et al,
2012).

Sexual and reproductive characteristics Neither the reported
number of lifetime sexual partners nor the age at first sexual
intercourse was found to be associated with the presence of
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oncogenic HPV. This is an unexpected negative finding as these
two factors are known risk factors for the acquisition of HPV
infection. One explanation could be that the effect of variations in
individual sexual habits becomes difficult to detect in HIV-positive
population where the background prevalence of sexually trans-
mitted disease exceeds a certain threshold (Thomas et al, 2004).
Also, the collection of sexual habits might possibly be more subject
to prevarication biases compared with other individual character-
istics. We found that marital status was significantly associated
with harbouring an oncogenic HPV. This variable could be
interpreted as a proxy for the current number of sexual partners
and less subject to prevarication or recall biases.

Immunologic status and ART use Previous studies have linked
a severe immunodeficiency (CD4 count o200 cells mm3) with
oncogenic HPV in cross-sectional studies in sub-Saharan Africa
(Sahasrabuddhe et al, 2007; Yamada et al, 2008; Firnhaber et al,
2009). These results were observed in a period of limited access to
ART. Our report focused on patients with a relatively preserved
immunologic status (median CD4 count ¼ 466 cells mm3). HIV-
positive women with a last known CD4 count measure below
p500 cells mm3 were at higher risk of harbouring an oncogenic
HPV. These findings suggest that reaching an optimal immuno-
logic recovery might limit oncogenic HPV infections in HIV-
positive women. It might thus have the potential ability to impact
on the occurrence of precancerous cervical lesions leading to ICC.
We found no association between any ART use and the presence of
at least one oncogenic HPV. The cross-sectional nature of our
study design prevents from drawing any temporal effect of ART
use on HPV frequency. However, the precise impact of ART
initiation on the incidence of new HPV infection or the clearance
of already existing HPV infection is still debated (Lillo et al, 2001;
Paramsothy et al, 2009; Minkoff et al, 2010). Data from Africa are
sparse but in a prior report from a cross-sectional study, exposure
to ART was not associated with oncogenic HPV (Firnhaber et al,
2009). Through immunologic restoration, ART is likely to impact
on HPV frequency but the specific role of ART on HPV incidence
and/or clearance still needs to be demonstrated.

Limitations Owing to the limited number of adequate infra-
structures to efficiently conduct a cervical cancer screening
programme based on cytology in Côte d’Ivoire, visual inspection
methods were chosen for the screening of precancerous lesions of
the cervix and ICC in HIV clinics. The limited performances of
these screening tools in terms of sensitivity, specificity and
predictive values prevented a full assessment of the true status
related to cervical malignancy. Differences in methods for the HPV
genotypes identification severely limit comparisons between
studies. Because of cross-reactivity with HPV 33, HPV 35 and
HPV 58, the Roche Linear Array HPV Genotyping test was not able
to isolate the presence of HPV 52 in the case of co-infection with
one of these other types. Thus, our present estimate of the HPV 52
prevalence is probably underestimated as a fraction of women
infected with HPV 33, 35 and/or 58 might also harbour HPV 52
type. Previous reports have identified HPV 52 as one of the leading

types in sub-Saharan Africa. Detection with a more discriminating
assay will be needed in order to accurately estimate the HPV 52
prevalence.

CONCLUSION

The frequencies of oncogenic and multiple HPV infections are high
in West Africa, especially in HIV-positive women. In a time of
improved access to ART, an impaired immunological status was
found to be a main determinant of oncogenic HPV infection in
HIV-positive women. As opposed to HIV-negative women who
present a significant decrease in oncogenic HPV frequency in older
age classes, the frequency of oncogenic HPV infection remained
high in all age classes of HIV-positive women. The persistence of
HPV infection potentially mediated by immunodeficiency might
explain the sustained level of oncogenic HPV infection while HPV
infection significantly decreased over age in HIV-negative women.
A prospective assessment of the impact of ART use and
immunodeficiency on the occurrence and persistence of oncogenic
HPV infection is now needed in order to provide a more
comprehensive understanding of the interactions between HIV
and HPV infections in sub-Saharan Africa and design adapted
screening programmes.

ACKNOWLEDGEMENTS

We are indebted to all of the women who agreed to participate in
this present study, as well as to the midwives who performed the
cervical screening and data collection. We are also indebted to the
ISPED library team for its bibliographical assistance. We thank Mr
Kouassi Kra and Dr Edgard V Adjogoua for their critical help in
the storage and shipment of cervical samples during the political
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APPENDIX

The IeDEA West Africa Working Group is organised as follows:

� Primary Investigators: Pr François Dabis* (INSERM U897,
ISPED, Bordeaux, France), Pr Emmanuel Bissagnene* (SMIT,
CHU de Treichville, Abidjan, Côte d’Ivoire)

� Clinical Investigators by country and alphabetical order: Jocelyn
Akakpo, Alain Azondékon, Jules Bashi, Sagbo Gratien, Sikiratou
Koumakpaı̈, Marcel D Zannou* (Benin); Ye Diarra, Eric-Arnaud
Diendere, Joseph Drabo*, Fla Koueta (Burkina Faso); Edmond
Aka-Addi, Clarisse Amani-Bosse, Franck-Olivier Ba-Gomis,
François Eboua-Tanoh, Serge-Paul Eholie*, Calixte Guehi,
Kouakou Kouadio, Serge-Olivier Koulé, Eugène Messou, Albert
Minga, Aristophane Tanon, Marguerite Timité-Konan, Pety
Touré, (Côte d’Ivoire); Kevin Peterson* (Gambia); Bamenla
Goka, Lorna Renner* (Ghana); Hadizatou Coulibaly, Fatoumata
Dicko, Moussa Maiga*, Daouda Minta, Mariam Sylla, Hamar
Alassane Traoré; Man Charurat* (Nigeria); Bernard Diop, Fatou
Ly Ndiaye, Papa Salif Sow, Haby Signaté Sy*, Judicaël Tine (Senegal)

� Epidemiology and Statistical Unit (INSERM U897, ISPED,
Université Bordeaux Segalen, Bordeaux, France): Eric Balestre,
Didier K Ekouévi*, Antoine Jaquet*, Valériane Leroy*, Charlotte
Lewden*, Karen Malateste, Annie J Sasco, Rodolphe Thiebaut

� Data Management Unit (PAC-CI, CHU Treichville, Abidjan, Côte
d’Ivoire): Gérard Allou, Jean Claude Azani, Patrick Coffie

� Administration: Alexandra Doring and Elodie Rabourdin (ISPED),
Hughes Djétouan, Bertin Kouadio and Adrienne Kouakou (PAC-CI)

� Adult clinical centers by city and country: Abidjan, Côte d’Ivoire:
Médecine Interne et Tropicale (SMIT), CHU de Treichville,
Unité de Soins Ambulatoires et de Conseil (USAC), Centre
Médical de Suivi de Donneurs de Sang/CNTS/PRIMO-CI,
ACONDA-MTCT-Plus, ACONDA-CePReF, Centre Intégré de
Recherche Bioclinique d’Abidjan (CIRBA) Abuja, Nigeria:
University of Abuja Teaching Hospital (UATH). Bamako, Mali:
Service d’Hépato-Gastro-Entérologie, Hôpital Gabriel Touré,
Centre de Prise en Charge des Personnes vivant avec le VIH,
Hôpital du Point G Dakar, Sénégal: Service des Maladies
Infectieuses, CHU de FANN/ ISAARV. Banjul, Gambia: Fajara
Cohort. Benin City, Nigeria: University of Benin Teaching
Hospital (UBTH) Cotonou, Benin: Service de Médecine Interne,
CNHU Hubert Maga. Ouagadougou, Burkina-Faso: Service de
Médecine Interne, CHU Yalgado

� Paediatric clinical centers by city and country: Abidjan,
Côte d’Ivoire: ACONDA-CEPREF, ACONDA-MTCT-Plus, CHU
de Yopougon, Centre Intégré de Recherche Bioclinique
d’Abidjan (CIRBA). Accra, Ghana: Korle Bu Teaching Hospital.
Bamako, Mali: Hôpital Gabriel Touré. Cotonou, Benin:
Centre National Hospitalo-Universitaire Hubert Maga, Hôpital
d’Instruction des Armées. Dakar, Senegal: Hôpital d’Enfants
Albert-Royer. Fajara, Gambia: Medical Research Council.
Ouagadougou, Burkina-Faso: Centre Hospitalier Charles de
Gaulle.

* Member of the IeDEA West Africa Technical Committee
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