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A comparison of two visual inspection methods for cervical cancer

screening among HIV-infected women in Kenya
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Craig R Cohen?

Objective To determine the optimal strategy for cervical cancer screening in women with human immunodeficiency virus (HIV) infection
by comparing two strategies: visual inspection of the cervix with acetic acid (VIA) and VIA followed immediately by visual inspection with
Lugol's iodine (VIA/VILI) in women with a positive VIA result.

Methods Data from a cervical cancer screening programme embedded in two HIV clinic sites in western Kenya were evaluated. Women at
a central site underwent VIA, while women at a peripheral site underwent VIA/VILI. All women positive for cervical intraepithelial neoplasia
grade 2 or worse (CIN 2+) on VIA and/or VILI had a confirmatory colposcopy, with a biopsy if necessary. Overall test positivity, positive
predictive value (PPV) and the CIN 2+ detection rate were calculated for the two screening methods, with biopsy being the gold standard.
Findings Between October 2007 and October 2010, 2338 women were screened with VIA and 1124 with VIA/VILI. In the VIA group, 26.4% of
the women tested positive for CIN 2+; in the VIA/VILI group, 21.7% tested positive (P < 0.01). Histologically confirmed CIN 2+ was detected
in 8.9% and 7.8% (P=0.27) of women in the VIA and VIA/VILI groups, respectively. The PPV of VIA for biopsy-confirmed CIN 2+ in a single
round of screening was 35.2%, compared with 38.2% for VIA/VILI (P=0.41).

Conclusion The absence of any differences between VIA and VIA/VILI in detection rates or PPV for CIN 2+ suggests that VIA, an easy testing
procedure, can be used alone as a cervical cancer screening strategy in low-income settings.

Abstracts in G H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Cervical cancer is the second most common cancer among
women in low- and middle-income countries (LMICs), where
resources for cancer prevention programmes are often scarce.'
Rates of cervical cancer in sub-Saharan Africa are among the
highest in the world.” Infection with human immunodeficiency
(HIV) virus increases women’s risk for human papillomavirus
(HPV) infection, cervical cancer precursor lesions and invasive
cancer.” Two thirds of the world’s cases of HIV infection are
found in sub-Saharan Africa, where a shortage of resources
and biological factors work synergistically to increase women’s
lifetime risk for developing cervical cancer.” As a result, cervi-
cal cancer prevention is a public health priority in sub-Saharan
Africa, especially among HIV-infected women.

Different cervical cancer screening strategies, including
cytology, visual inspection with acetic acid (VIA)or with
Lugol’s iodine (VILI) and HPV testing have been investi-
gated for use in LMICs, but seldom among HIV-infected
women.” The infrastructural requirements necessary for
successful cytology programmes, including laboratory and
transport facilities, trained cytopathologists and tracking
systems for specimens and patients, along with the cost and
need for multiple visits, make cytology-based programmes
impossible to implement in most low-resource settings.®
The costs of currently available HPV tests, along with a
high HIV-HPV coinfection rate, make HPV testing unsuit-
able as a population-level strategy in countries with a high
prevalence of HIV infection.”® As a result, many interna-
tional organizations and ministries of health in LMICs have
recommended VIA or VIA followed by VILI (VIA/VILI)

in cases with positive VIA results as the screening tests
of choice in “see & treat” or “see & refer” cervical cancer
prevention strategies.’

The overall test positivity rate and positive predictive value
(PPV) are indicative of test performance in specific popula-
tions. Screening tests with a low PPV can result in an over-
burdened referral system or, in “see & treat” programmes, in
many women being exposed to unnecessary treatment. Unlike
sensitivity and specificity, PPV is influenced by population-
specific disease prevalence and can be measured in operational
settings where women only undergo diagnostic confirmation
if their screening test is positive. Factors associated with HIV
infection, including the prevalence of cervical lesions, their
size and character and the concomitant presence of genital
infections can influence the PPV of VIA or VIA/VILI and af-
fect the overall impact and cost of a screening programme.'*"!
In fact, a wide range of PPVs has been reported for visual
screening tests performed in populations of HIV-infected
women, ' making it difficult to estimate disease prevalence
and plan for the costs and resources necessary for programme
implementation.

To inform the implementation of the cervical cancer
screening protocol in health facilities served by the Family
AIDS Care and Education Services (FACES) programme, we
evaluated the test positivity rate and PPV for VIA and VIA/
VILI for cervical intraepithelial neoplasia grade 2 (moderate
dysplasia) or worse (CIN 2+) among HIV-infected women. To
do this, we performed a cross-sectional analysis of results in
women who underwent cervical cancer screening and received
prevention services as part of their HIV care and treatment
in Kisumu, Kenya.
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Methods
Screening protocol

Cervical cancer screening was offered to
women enrolled for care in the period
from October 2007 to October 2010 at
two HIV clinics supported by FACES
in Kisumu, in the Nyanza Province
of western Kenya, starting in October
2007." According to the FACES Cervical
Cancer Screening and Prevention pro-
tocol, all women enrolled for HIV care
were eligible for screening if they were
at least 23 years old and not pregnant.
All services were offered free of charge.

At the Lumumba Health Centre site,
women underwent VIA. At the Kisumu
District Hospital site, women underwent
VIA, followed immediately by VILI if
the VIA result was positive. All women
with positive screening results (on VIA
or on both VIA and VILI) were offered
confirmatory testing with colposcopy
and a biopsy of any lesions looking sus-
picious for CIN 2+. Colposcopies were
performed at Lumumba Health Centre,
which allowed women seen at that cen-
tre with a positive VIA to undergo col-
poscopy during the same visit. Women
from Kisumu District Hospital were
referred to Lumumba Health Centre for
colposcopy based on positive results on
both VIA and VILI. The two sites were
approximately two kilometres apart and
accessible through public transportation
or on foot. Women with negative screen-
ing results (negative VIA in either group,
positive VIA followed by negative VILI
in the VIA/VILI group) were offered
repeat screening in three years.

Biopsy specimens were stored in
10% buftered formalin at room tempera-
ture and analysed at the Kenya Medical
Research Institute pathology laboratory
in Nairobi. Results were categorized as
negative, inflammation, CIN 1 (mild
dysplasia), CIN 2+ or invasive cancer.
For specimens with more than one
diagnosis, the outcome was defined in
terms of the most severe lesion. Closer
surveillance with repeat screening after
one year was offered to women with
CIN 1 (diagnosed by colposcopic im-
pression or biopsy) or with a colposcopic
impression of CIN 2+ followed by a less
severe biopsy result. Women with con-
firmed CIN 2+ were offered treatment
with the loop electrosurgical excision
procedure.'® Women with invasive cervi-
cal cancer were referred to hospitals for
appropriate treatment.
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Fig. 1. Flowchart of single round of cervical cancer screening of HIV-positive women
with two primary screening strategies and results of colposcopy and biopsy,
Kisumu, Kenya, October 2007 to October 2010

Total screened:

3462
|
[ |
VIA*: 2338 VIANVILIE: 1124
Negative: 1650 Positive: 618 Positive: 244 Negative: 814
Unsatisfactory: 11 Unsatisfactory: 30
Cervicitis: 59 Cervicitis: 36
Colposcopy delayed for > 1year: 11 Colposcopy delayed for > 1year: 6
Lost to follow-up: 10 Lost to follow-up: 3
Colposcopy: 597 Colposcopy: 235
No biopsy, Directed biopsy, No biopsy, Directed biopsy,
colposcopic colposcopic colposcopic colposcopic
findings: findings: findings: findings:
Normal: 61 CIN1:28 Normal: 14 CN1:12
CN1C 127 CIN 2-+D: 353 CIN1:58 CIN2+: 146
Inflammation: 13 CN2+:1
Unsatisfactory: 12 Unsatisfactory: 3
Condyloma: 3 Condyloma: 1

Missing biopsy results: 37

ﬁ

¢—‘ Missing biopsy results: 19

Biopsy results available: 344

Biopsy results available: 139

Normal biopsy: 33 | CIN2+:205
CIN1:45
Unsatisfactory: 14

Inflammation: 47

Normal biopsy:13 | CIN2+:86
CNT:13
Unsatisfactory: 4

Inflammation: 23

CIN 1, cervical intraepithelial neoplasia grade 1 (mild dysplasia); CIN 2+, cervical intraepithelial neoplasia
grade 2 (moderate dysplasia) or worse; HIV, human immunodeficiency virus.

@ Cervical visual inspection with acetic acid.

® VIA, followed by visual inspection with Lugol’s iodine if VIA was positive for CIN 2+.

Testing procedures

VIA and VILI were performed by
trained and certified clinical officers
and nurses. VIA was considered posi-
tive if a well-defined, opaque, densely
acetowhite lesion was seen near the
border of the squamocolumnar junc-
tion one minute after the application of
a 3-5% acetic acid solution. VILI was
defined as positive if a yellow-staining
lesion (saffron or mustard in colour)
was seen near the squamocolumnar
junction after application of Lugol’s
iodine. Women who had cervical fri-
ability, erythema or pus were diagnosed
with cervicitis, treated with antibiotics
and invited to return for screening
after resolution of the infection. Tests
were considered unsatisfactory if the
squamocolumnar junction could not be
identified or, for VILI, if uptake of Lu-
gol’s iodine throughout the cervix was
inadequate. Colposcopy was performed
by two trained and certified providers

(one nurse and one clinical officer)
using standard guidelines for visual
impression of cervical intraepithelial
neoplasia.”

Calculation of positive predictive
value

We calculated the PPV of VIA and
VIA/VILI for the detection of CIN 2+
by dividing the number of biopsy con-
firmed CIN 2+ cases (true positives) by
the number of positive screening tests.
Test positivity was defined as a positive
VIA result in the VIA group or as a
positive result on both tests in the VIA/
VILI group. For this analysis, women
with visual signs of inflammation or
unsatisfactory VIA or VILI results were
excluded from the calculation of PPV,
although they may have been referred
for colposcopy. Women who under-
went colposcopic biopsies but whose
results were missing were also excluded.
CIN 2+ results from the primary screen-
ing were used to calculate PPV.
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Data collection and statistical
analysis

The results of VIA, VILI, colposcopy -
and information on whether a biopsy
was performed - were collected at the
time of the screening visit and entered
into a Microsoft Access Database (Mi-
crosoft Inc., Redmond, United States
of America). Data on clinical and
demographic variables, including age,
relationship status, education, repro-
ductive history, use of family planning
methods, CD4+ T-lymphocyte (CD4+
cell) count, stage of HIV infection ac-
cording to the classification of the World
Health Organization (WHO), duration
of clinical care at FACES and highly
active antiretroviral therapy (HAART)
treatment were collected as part of
routine clinical care and entered into
OpenMRS, an electronic medical record
system. Each woman’s lowest recorded
CD4+ cell count was extracted and cat-
egorized as being under 200, from 200 to
350, from 351 to 500 and over 500 cells
per microlitre (cells/pl). For those on
HAART, the time since the confirmed
initiation of a three-drug regimen and
the type of regimen given at screening
(first-line, second-line or other) were
extracted.

To address incompleteness in the
demographic variables, we performed
multiple imputation using chained equa-
tions with logistic regression, ordinal
regression, truncated linear regression
and predictive mean matching. Ob-
servations with missing biopsy results
or with HIV clinical care of unknown
duration were excluded. We imputed
50 data sets and assessed the plausibility
of the imputed values using diagnostic
plots."® Because the results of the regres-
sion models using the imputed data were
not significantly different from those for
the complete data set, we only present
the results from the original data set.

Significant differences in positivity
rates by demographic and clinical pre-
dictors were assessed for VIA and VIA/
VILI independently. Pearson’s y* test was
used to compare screening outcomes for
categorical variables and proportions;
Student’s t-test was used for continuous
variables. Fisher’s exact test was used for
comparisons of proportions with fewer
than eight observations per cell. As this
evaluation was based on data from a
clinical programme, we did not calculate
the sample size necessary to determine
these outcomes. Multivariable logistic
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regression modelling using a backward
elimination approach was carried out
for any predictors with a significance
level of <0.1 and with complete data

for VIA and VIA/VILI independently
on more than two thirds of the original
data set. Models were selected based
on statistical significance and highest

Table 1. Baseline demographic and clinical characteristics of HIV-infected women
screened for cervical cancer with two different screening strategies, Kisumu,
Kenya, October 2007 to October 2010
Characteristic Totaln VIA® VIANILIP P
(n=2336) (n=1124)

Age (years), mean, (SD) = 349(8.2) 357 (8.7) 0.01
Education, no., (%) 1565 0.65
Attended primary school - 578 (57.8) 332(58.8)
Attended secondary school - 327 (32.7) 184 (32.6)
Attended university - 95 (9.5) 49 (8.7)
Relationship status, no., (%) 1539 0.78
No current partner - 471 (484) 269 (47.6)
At least one current partner - 503 (51.6) 296 (52.4)
Reproductive history, no., (SD) 900 <001
Pregnancies - 34(23) 2.2(1.5)
Hormonal contraceptive use, no., (%) 2966 <0.01
Oral - 505 (23.0) 163 (21.5) 0.37
Injectable - 459 (20.7) 32(4.2) <0.001
Implant - 18(0.8) 14.(1.8) 0.02
Intrauterine device in place® - 16 (0.7) 9(1.2) 0.24
HIV-related parameters
Months since diagnosis of HIV infection, - 124140  159(154) <0.01
mean, (SD)
WHO stage of HIV infection, no., (%) 3326 0.10

1 - 508 (22.2) 210(21.0)

2 - 598 (26.0) 267 (26.2)

3 - 835 (36.2) 473 (46.5)

4 - 367 (15.9) 68 (6.9)
CD4+ cell nadir (cells/uL), no., (%) 2841 0.77

<200 - 593 (29.4) 250 (30.4)

201-350 - 655 (32.5) 246 (29.9)

351-500 - 395 (19.6) 164 (19.9)

>500 - 375 (18.6) 163 (19.8)
On HAART, no., (%) 3460 1367 (58.5) 402 (358) <0.01
Months on HAART, mean, (SD) - 10.5(7.4) 0(6.8) <0.01
On first-line HAART regimen,’ no. (%) 1769 1308(95.7) 394 (98.0) 0.04
Months in care before HAART initiation, - 4.5 (8.0) 4(128) <001
mean, (SD)
CCSP performed at FACES enrolment visit, 3460 109 (4.7) 144 (12.8)  <0.01

no., (%)

CCSP, cervical cancer screening and prevention; CIN 2+, cervical intraepithelial neoplasia grade 2 (moderate
dysplasia) or worse; FACES, Family AIDS Care and Education Services; HAART, highly active antiretroviral
therapy; HIV, human immunodeficiency virus; SD, standard deviation; WHO, World Health Organization.

@ Cervical visual inspection with acetic acid.

® VIA, followed by visual inspection with Lugol's iodine if VIA was positive for CIN 2+.
¢ Women were defined as having a current partner if they reported living with a spouse or unmarried

partner.

4 Within the 90 days preceding the screening visit. Women may have been using more than one method.
¢ At the time of this analysis, levonorgestrol-releasing intrauterine devices (IUDs) were not available in

western Kenya. Therefore, IUDs are not classified under hormonal contraception.

" First-line HAART regimens consisted of a triple drug combination of either zidovudine or stavudine +

lamivudine + either nevirapine or efaviranz.

Note: Row totals reflect missing data. The sum of the percentages for each predictor may not equal 100 due
to rounding. VIA was performed on 2338 women and VIA/VILI on 1124 women. Excluded from this table are

2 women with missing demographic information.
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strength of correlation for imputed data
with no significant difference in trends
in the original data set. Imputation and
all statistical analyses were performed
in Stata 11 (StataCorp LP, College Sta-
tion, USA) and graphs were created with
Excel 2007 (Microsoft, Seattle, USA).

Approval for the study was obtained
from the Committee on Human Re-
search at the University of California,
San Francisco, and the Ethical Review
Committee at the Kenya Medical Re-
search Institute.

Results

Between October 2007 and October
2010, 3462 women between the ages of
23 and 60 years underwent cervical can-
cer screening in two FACES-supported
HIV clinics in Kisumu, Kenya. Eligibility
and initial screening results are shown
in Fig. 1. Women in the VIA group were
slightly younger, had more pregnancies,
had used hormonal contraception more
often in the past 90 days and were more
likely to be on HAART than those in the
VIA/VILI group (Table 1). Of the 2338
women in the VIA group, 618 (26.4%)
had a positive result; of these women,
597 (96.6%) underwent immediate
colposcopy. Among the 1124 women
in the VIA/VILI group, 244 (21.7%)
had a positive result on both tests and
were referred for colposcopy (P<0.01).
Of these women, 235 (96.3%) under-
went colposcopy within one year of the
positive screening test (mean time to
colposcopy: 15.7 days). The prevalence
of histologically confirmed CIN 2+ was
8.9% and 7.8% (P=0.27), respectively,
in the VIA and VIA/VILI groups. For
every case of CIN 2+ that was detected,
2.9 colposcopies and 2.7 colposcopies
(P=0.57) were performed in the VIA
and VIA/VILI groups, respectively. The
PPV of VIA for a biopsy-confirmed
primary outcome of CIN 2+ on initial
screening was 35.2%, compared with
38.2% for VIA/VILI (P=0.41) (Table 2).

Follow-up colposcopy data were
available for only 65 (17%) of the 377
women referred for increased surveil-
lance on account of abnormal results
on the first round of screening. More
women in the VIA group (55 of 266,
or 21%) than in the VIA/VILI group
(10 of 111, or 9%) had follow-up tests
(P<0.01). Among the women who did,
19 (29%) additional cases of CIN 2+
were identified over the three-year study
period: 17 among women in the VIA
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Table 2. Comparative performance of two different cervical cancer screening strategies
in HIV-infected women, Kisumu, Kenya, October 2007 to October 2010

Characteristic VIA:  VIANILI P

Screening positivity rate, % 264 217 0.003
Follow-up colposcopy rate, % 96.6 96.3 0.743
Prevalence of CIN 2+ detected in a single screening round, % 89 7.8 0.271
PPV for CIN 2+ in a single screening round, % 35.2 382 0.409

CIN 24, cervical intraepithelial neoplasia grade 2 (moderate dysplasia) or worse; HIV, human

immunodeficiency virus; PPV: positive predictive value.

@ Cervical visual inspection with acetic acid.

® VIA, followed by visual inspection with Lugol's iodine if VIA was positive for CIN 2+.

group and two among women in the
VIA/VILI group. All additional cases of
CIN 2+ were found at the first follow-up
colposcopy. Among women who had
more than one follow-up colposcopy,
no additional cases of CIN 2+ were
identified.

In bivariate analysis, older age was
associated with significantly reduced
odds of a positive screening result in
both the VIA and the VIA/VILI group
(Table 3). In the VIA group, women
using combined oral contraceptives or
progesterone implants and women who
had a longer history of HIV positiv-
ity had increased age-adjusted odds of
testing positively on screening. In this
group, having advanced HIV infection,
having been on HAART treatment for
longer and being on a first-line anti-
retroviral regimen were negatively as-
sociated with the age-adjusted odds of
a positive screening result. In the VIA/
VILI group, only the use of oral con-
traceptives was significantly associated
with the odds of a positive screening
result. When evaluated in a multivariate
model with adjustment for age, length
of time on HAART continued to show a
significant negative association with the
odds of a positive VIA result (adjusted
odds ratio [aOR] per month on HAART:
0.97; 95% confidence interval, CI: 0.96-
0.99), while the odds of using combined
oral contraceptive pills (aOR: 1.56; 95%
CI: 1.24-1.96) or progesterone implants
(aOR: 15.46, 95% CI: 2.94-81.34) con-
tinued to show a significant positive
association with the odds of a positive
VIA result in all women. For women in
the VIA/VILI group, the only significant
association in the multivariate model
was a positive one between the use of
oral contraceptive pills and the odds of
having a positive VIA result (aOR: 1.53;
95% CI: 1.02-2.77).

In all women, regardless of screen-
ing strategy, test positivity rates and

the proportion of cases with CIN 2+
decreased with increasing age. As a re-
sult, optimal PPV was achieved in both
groups among women between 30 and
35 years of age, with a significantly lower
PPV among women between the ages of
23 and 29 years and older than 35 years
(P<0.001 for trend in both the VIA and
the VIA/VILI group).

Discussion

This paper presents outcomes from a
cervical cancer screening and preven-
tion programme among almost 3500
HIV-infected women using two differ-
ent visual inspection techniques in a
low-resource clinical setting. Although
this study took place in western Kenya,
this experience may be applicable to
similar settings in other LMICs and
may help with protocol planning and
decision-making for clinicians and pro-
gramme managers alike. Our analysis
suggests that a screening strategy based
on performing VILI immediately after
obtaining a positive result on VIA was
only slightly more efficient than VIA
alone. The two strategies yielded a simi-
lar prevalence of CIN 2+ (8.9% versus
7.8%) and had similar PPVs (35.2%
versus 38.2%).

As cervical cancer prevention cap-
tures increasing attention and resources,
WHO and many LMICs are introduc-
ing recommendations for programmes
that apply “see & treat” strategies based
on VIA followed by VILI coupled with
cryotherapy.”” Although “see & treat”
programmes are more cost-effective
and sustainable than those requiring
multiple visits for disease confirma-
tion, one of their drawbacks is that the
prevalence of CIN 2+ among women
receiving treatment is unknown. By us-
ing biopsy results as a gold standard, we
were able to predict the true prevalence
of disease requiring treatment, along
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Table 3. Demographic and clinical predictors of cervical intraepithelial neoplasia grade 2 or worse (CIN 2-+) in HIV-infected women
screened for cervical cancer with two different screening strategies, Kisumu, Kenya, October 2007 to October 2010

Predictor Total VIA? (n=2266) VIANILI® (n =1058)
n Negative  Positive ORe 95%Cl Negative Positive ORe 95% (I
(n=1650) (n=616) (n=814) (n=244)
Age (years), mean, (SD) - 355(87) 335(68 097 096-098 36.7 (9.1) 329 (6.7) 094  092-0.96
Relationship status, no., (%) 1539
No current partner 317 (48.9) 36(46.7) 1.00 - 188 (47.2) 71(50.7)  1.00 -
At least one current partner 331(51.1)  155(533) 092 069-123 206 (52.3) 69 (493) 083 0.56-1.23
Reproductive history, no., (%) 900
Pregnancies - 355(24) 31420 099 091-1.08 27(1.5) 22(15) 102 0.50-2.09
Hormonal contraceptive use! 2966
Oral 318(20.5)  175(306) 1.55  1.24-193 92(17.8) 59(303) 162 1.09-239
Injectable - 309(199) 130(220) 101 080-128 24 (4.7) 8(4.1) 068 030-157
Implant - 2(0.2) 16(2.8)  20.1 4.6-88.0 6(1.2) 8(4.1) 283  0.95-841
Intrauterine device in place® - 11(0.7) 4(0.7) 099 031-3.12 7(14) 2(1.0) 088 0.18-4.36
HIV-related parameters
Months since diagnosis of HIV - 11.2(11.9) 145(170) 102 1.01-1.03 168 (15.6)  142(153) 099  0.98-1.00
infection, mean, (SD)
WHO stage, no., (%) 3326
1 - 336(21.00 152(252) 1.00 - 152 (20.8) 40(17.9) 1.00 -
2 - 419(256) 163(270) 092 070-120 190 (26.0) 57255 130 0.81-2.06
3 - 600(36.7) 211(349) 087 068-1.13 339 (46.4) 112(500) 149 0.98-2.26
4 - 279(17.7) 78(129) 069  0.50-0.95 49 (6.7) 15 (6.7) 135 0.68-2.68
CD4+ cell nadir (cells/uL), no., (%) 2841
<200 - 407(286) 168(31.5) 1.00 - 166 (29.2) 69 (345) 1.00 -
201-350 - 468(3238) 169 (317) 086 067-1.11 168 29.5) 64(320) 091 0.60-1.37
351-500 - 286(20.1) 97(182) 079 0.59-1.06 122 (21.4) 32(16.00 064 039-1.04
>500 - 264(185) 100(187) 085 063-1.14 113(19.9) 35(17.5) 069 043-1.12
On HAART, no,, (%) 3460 988(59.9) 341(554) 089 0.73-1.07 281 (34.5) 96(393) 129 095-1.74
Months on HAART, mean (SD) - 11074 92(73) 097 0.95-098 8(6.9) 56(7.1) 102 0.99-1.05
On first-line regimen, no. (%) 1769  950(96.2) 321(94.1) 057 032-099 276 (98.2) 93969 064 0.15-283
Months in care before HAART - 4580 42(79) 099 0.98-1.01 53(163) 11.7(156) 099 097-1.01
initiation, mean (SD)
CCSP performed at enrolmentin 3460 75 (4.5) 31(5.2) 115 0.75-1.77 98 (12.0) 35(143) 120 0.79-1.83

HIV care, no. (%)

CCSP, cervical cancer screening and prevention; Cl, confidence interval; HAART, highly active antiretroviral therapy; HIV, human immunodeficiency virus; OR, odds ratio;

SD, standard deviation; WHO, World Health Organization.

¢ Cervical visual inspection with acetic acid.

® VIA, followed by visual inspection with Lugol's iodine if VIA was positive for CIN 24 (moderate dysplasia or worse).

¢ The ORs of all predictors (except age) are adjusted for age at screening test.

4 Within the 90 days preceding the screening visit.

¢ At the time of this analysis, levonorgestrol-releasing intrauterine devices (IUDs) were not available in western Kenya. Therefore, [UDs are not classified under

hormonal contraception.

Note: Row totals reflect missing data. The sum of the percentages for each predictor may not equal 100 due to rounding. VIA was performed on 2338 women and VIA/
VILI on 1124 women. Excluded from this table are 138 women: 95 with cervicitis, 41 with unsatisfactory screening results and 2 with missing demographic information.

with rates of overtreatment, in a “see &
treat” programme.

When we stratified our results
by age group, we observed lower test
positivity rates among older women
in both the VIA and the VIA/VILI
group. CIN 2+ was also somewhat less
frequent in older women and the PPV
of both screening strategies was corre-
spondingly slightly lower in this group,
albeit to a statistically significant degree.
This lower risk of CIN 2+ among older
women is in keeping with the results

of other studies.””" However, it is also
possible that the sensitivity of unaided
visual screening is lower in older women
because with age the transformation
zone becomes less clearly visible during
speculum examination - a recognized
drawback of screening methods based
on visual inspection.” This situation
needs to be further explored in a study in
which all participants undergo colpos-
copy with biopsy, regardless of screening
results, especially in light of the findings
of another study among HIV-infected
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women in Kenya that showed an in-
crease in CIN 2+ with age.”

Our results also show higher rates
of positive VIA results among women
using certain types of hormonal con-
traceptives and those who had known
of their positivity to HIV for a longer
time. In addition, being on a first-line
regimen and having been on HAART
for longer were associated with lower
odds of having a positive VIA. Unlike
the observed association between older
age and lower rates of VIA positivity, for
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which the effect of age on the visibility
of the transformation zone and hence
on test performance is a biologically
plausible explanation, these results may
reflect an association between the use of
hormonal contraceptives, immunosup-
pression and CIN 2+. Although the re-
lationship between immunosuppression
and the risk of CIN 2+ has been well
established, the role played by hormonal
contraceptives in this relationship is still
controversial.”*~** Owing to confounding
behavioural characteristics, the data
obtained in this study allow no conclu-
sion to be drawn about the relationship
between screening test performance,
CIN 2+ prevalence and the use of hor-
monal contraceptives.

We have previously shown that the
screening programme described in this
paper had high uptake and that satisfac-
tion on the part of both patients and
providers was high. Also the screening
and treatment procedures were safe and
acceptable to both patients and provid-
ers.'>”7** In this paper, we show that the
rate of follow-up colposcopy was high
(96%), even among women who had to
go to a different clinic to undergo col-
poscopy. This probably reflects the effect
of counselling and of close geographic
proximity and pre-existing linkages for
other aspects of HIV care between the
two sites where women were tested. This

finding is encouraging for the many pro-
grammes that need to couple screening
with either a diagnostic or a treatment
visit at a second site nearby. However, a
striking finding from this report is the
attrition rate in the women requiring
increased surveillance. Results were
available for only 17% of those women
who should have had a second or third
colposcopy, and the proportion was
significantly lower in women receiv-
ing their care in the clinical site not
equipped for colposcopy. A portion of
the loss to follow-up is probably attribut-
able to some women having transferred
or dropped out of HIV care. However,
better procedures for identifying, trac-
ing and screening this group of women
are clearly necessary.

One of the main strengths of this
study is that it included a large number
of women undergoing cervical cancer
screening as part of routine, compre-
hensive HIV care. While this provides
insight into actual practice, there
were also limitations to this analysis.
Results were missing from 10% of the
women who underwent biopsy and
who therefore had to be excluded from
the analysis. If these results had been
included, the prevalence of CIN 2+ and
PPV would probably have increased.
However, the loss of biopsy results
is problematic in biopsy-based pro-
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grammes. Another limitation of our
data set is the lack of colposcopic or
biopsy data for women with a negative
screening result. Although this would
have provided the reference standard
necessary to calculate the sensitivity,
specificity and negative predictive value
of VIA and VIA/VILI, universal col-
poscopy is not part of standard clinical
care and would not have been feasible in
this setting. Therefore, we were unable
to calculate these additional important
test parameters.

In summary, cervical cancer con-
tinues to affect large numbers of women
and burdens health-care systems in
LMICs. HIV-infected women, who
have an increased risk of developing
the disease, carry a disproportionate
amount of the burden. Therefore, ap-
propriate screening strategy for this
population is needed. We have shown
that VIA and VIA/VILI have similar
PPV for CIN 2+ in HIV-positive women
in western Kenya, with only slightly bet-
ter diagnostic efficiency in the VIA/VILI
group. Given the additional resources
and training necessary to perform two
screening tests rather than a single one,
VIA alone appears to be a more suitable
strategy for cervical cancer screening in
HIV clinics. M
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Résumé

Comparaison de deux méthodes d'inspection visuelle pour le dépistage du cancer du col de I'utérus chez les femmes infectées

par le VIH au Kenya

Objectif Déterminer la stratégie optimale pour dépister le cancer du col
del'utérus chez lesfemmes infectées par le virus de limmunodéficience
humaine (VIH) en comparant deux stratégies: I'inspection visuelle
du col de l'utérus en utilisant de I'acide acétique (IVA) et I'VA suivie
immédiatement par une inspection visuelle en utilisant du soluté de
Lugol (IVA/IVL) chezles femmes ayant obtenu un résultat positif pour VA
Méthodes Les données provenant d'un programme de dépistage du
cancer du col de I'utérus mis en ceuvre dans deux sites cliniques pour le
VIH dans l'ouest du Kenya ont été évaluées. Les femmes qui consultaient
dans un site central ont été examinées par VA alors que les femmes qui
consultaient dans un site périphérique ont été examinées par IVA/IVL.
Toutes les femmes présentant un résultat positif pour une néoplasie
intraépithéliale du col de I'utérus de grade 2 ou supérieur (CIN 2+)
apres examen par VA et/ou IVL ont ensuite eu une colposcopie de
confirmation, avec une biopsie si nécessaire. La positivité globale du
test, la valeur prédictive positive (VPP) et le taux de détection des lésions

CIN 2+ ont été calculés pour les deux méthodes de dépistage, avec la
biopsie comme référence absolue.

Résultats Entre octobre 2007 et octobre 2010, 2338 femmes ont été
examinées par IVA et 1124 par IVA/IVL. Dans le groupe VA, 26,4% des
femmes ont obtenu un résultat positif pour des Iésions CIN 2+; dans
le groupe IVA/IVL, 21,7% des femmes ont obtenu un résultat positif
(P<0,01). Des lésions CIN 2+ confirmées histologiquement ont été
détectées chez 8,9% et 7,8% (P=0,27) des femmes dans les groupes
IVA et IVA/IVL, respectivement. La VPP de I'VA pour les lésions CIN 2+
confirmées par biopsie dans une seule série de dépistage était de 35,2%,
contre 38,2% pour I'lVA/IVL (P=0/41).

Conclusion L'absence de différence entre I'VA et ITVA/IVL pour les taux
de détection ou la VPP des Iésions CIN 2+ suggere que I'VA est une
procédure de test simple, qui peut étre utilisée seule comme stratégie
de dépistage du cancer du col de 'utérus dans les pays a faible revenu.

Pesiome

CpaBHeHMe ABYX METOLOB BU3YyaNbHOr0 06CNejoBaHMA NPU CKPUHUHTE paKa Leiikn maTku y BUY-

NO3UTUBHbIX XKeHLWWH B KeHun

Llenb Onpeaenuts onT1ManbHYIo CTpaTerviio CKPYHVHIA paka LelKi
MaTKM Y JKEHLUMH C BUPYCOM UMMyHoAeduLmTa Yenoseka (BAY)
NOCPeCTBOM CPABHEHWA ABYX CTPATErnit: B13yanbHOro OCMOTPa U
TecTa C yKcycHow kucnoTon (VIA) n TecTa ¢ ykcycHom kucnoToi (VIA)
C HeMeANeHHbIM MOCNEAYIOLLMM BU3YaNbHbIM OCMOTPOM U TECTOM C
noaHbiM pacteopom Jliorona (VIA/VILL y XeHLUMH C TONOXUTENbHBIM
pe3sysbTatom no utoram VIA.

MeTopp! bbina nposesieHa oLieHKa AaHHbIX MPOrpaMMbl CKPYHWHIA

Bull World Health Organ 2014,92:195-203

paKa LUelKI MaTKI, KoTopad Obina peann3oBaHa B AByX BAY-KnmHMKax
B 3aMafgHomn Yactn KeHunn. KeHLWMHbl B LeHTPaNbHOM KINHNKe
npownu npouenypy VIA, @ XeHWnHbl B NepndepuitHon KnnHke
npownu npoueaypy VIA/VILL. B oTHOWeHUN BCEX KEHLWMH, ¥
KOTOPbIX CKPUHUHT VIA mnun VILI BbIABUA BHY TPUSNUTENMANBbHYIO
Heonnasuio LelKky MaTku BTOPOW CTeneHu vunn bonee Taxenoe
coctosHme (CIN 24), 6bina NnposefeHa KONbMOCKOMKA, a Takke, Npu
HeobxogumocTu, broncua. OO NoKa3aTeslb NONOKUTENbHbIX
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TECTOB, MPOTrHOCTUYHOCTb MONOKUTENBHOTO pe3ynbrata (PPV) n
KoadduLmeHT obHapykeHuA CIN 2+ Obinv paccumTtanbl And 060mMx
METO0B CKPMHWHIA, MpMYem pesysibTaTbl OMONCUM paccMaTpMBanmchL
B KauecTBe 3TaflOHHbIX.

Pe3ynbratbl B nepriop ¢ oktAbpsa 2007 roaa no oktabps 2010 rofa
2338 XKeHWnH obinn obcnefoBaHbl C MCNonb3oBaHnem VIA
n 1124 xeHwmHbl — ¢ ncnonssosaHuem VIA/VILI. B rpynne,
obcnenoBaHHoM npy nomoLLm VIA, TecTbl 26,4% »EHLLMH OKa3anmch
nosntueHbiMK Ha CIN 2+, a B rpynne VIA/VILI 21,7% TecTos
Lanu NonoxuTenbHbln pesynstat (P < 0,01). Tnctonornyeckm
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noateepaeHHbi CIN 2+ 6611 0bHapy»eH y 8,9% 1 7,8% (P =0,27)
xeHwwmH B rpynnax VIA n VIA/VILI cootsetcteeHHo. PPV VIA ana
nogteepxaeHHoro 6uoncuert CIN 2+ B o4HOM payHAe CKpUHMUH
cocTaBmno 35,2% no cpasHeHno ¢ 38,2% B cnyyae ¢ VIA/VILI
(P=041).

BbiBop OTCyTCTBUE Kakux-mbo pasnuumii mexay VIA n VIA/VILI B
UacTV ypoBHa obHapyxeHva unn PPV ana CIN 2+ faeT ocHoBaHWA
npeanonoXnTb, Uto bonee nerkas npouenypa TecTrpoBaHua VIA
MOXeT ObITb MCMOMb30BaHa CaMOCTOATENBHO B KayecTse CTpaTeriy
CKPMHVIHIa Paka LUEMKI MaTKI B CTPaHaX C HU3KM YPOBHEM JOXOAOB.

Resumen

Una comparacion de dos métodos de inspeccion visual para detectar el cancer de cuello uterino entre las mujeres infectadas

por el VIH en Kenya

Objetivo Determinar la mejor estrategia para detectar el cancer de
cuello uterino en las mujeres con el virus de inmunodeficiencia humana
(VIH) mediante la comparacion de dos estrategias: la inspeccion
visual del cuello uterino con écido acético (IVAA) vy la IVAA seguida
inmediatamente de la inspeccion visual con yodo de Lugol (IVAA/IVYL)
en mujeres con un resultado positivo en la IVAA.

Métodos Se evaluaron los datos de un programa de deteccién de
cancer de cuello uterino integrado en dos centros clinicos de VIH en
el oeste de Kenya. Las mujeres de una zona central se sometieron a la
[VAA, mientras que las mujeres de una zona periférica se sometieronala
IVAA/IVYL. Se realizé una colposcopia de confirmacion, ademas de una
biopsia cuando era necesario, a todas las mujeres con un diagndstico
positivo de neoplasia intraepitelial cervical de grado 2 o peor (CIN 2+) en
la IVAA y/o IVYL. Se calculé la positividad de la prueba general, el valor
predictivo positivo (VPP) y la tasa de deteccién de CIN 2+ de ambos

métodos de deteccidn, con la biopsia como la regla de oro.
Resultados Entre octubre de 2007 y octubre de 2010, se examino a
2338 mujeres con la IVAA y a 1124 con la IVAA/IVYL. En el grupo IVAA,
el 26,4 % de las mujeres dio positivo en CIN 2+, mientras que en el
grupo IVAA/IVYL, el 21,7 % dio positivo (P < 0,01). Se detectd CIN 2+
con confirmacién histoldgica en el 89 % y el 7,8 % (P = 0,27) de las
muijeres de los grupos IVAA y IVAA/IVYL, respectivamente. £l VPP de la
IVAA para detectar CIN 2+ con confirmacion por biopsia en una ronda
Unica de deteccion fue del 35,2 %, comparado con el 38,2 % de IVAA/
IVYL (P=041).

Conclusion La ausencia de diferencias entre la IVAA'y la IVAA/IVYL en
las tasas de deteccién o el VPP para detectar CIN 2+ indica que la IVAA,
un procedimiento de prueba sencillo, puede utilizarse por separado
como estrategia de deteccién de cancer cervical en comunidades de
bajos ingresos.
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