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Background. In low-resource settings (LRS) with high HIV/AIDS and cervical cancer rates, new screening strategies face many
logistic hurdles. Since cytology is there to stay, at least in the median-term future, it is important to assess to what extent HIV-HPV
coinfection impacts the accuracy of screening methods and strategies. Methods. We audited the correlation between cytological
diagnosis of minimal abnormality (≤CIN1), CIN2+, or cancer and the histological diagnosis of colposcopy-directed large loop
excision of the transformation zone of 399HIV-uninfected controls and 389HIV-infected cases.Results.The average age at diagnosis
of CIN2+ of the cases was 4.2 years younger than controls (𝑃 < 0.0001). The endpoint used to assess the accuracy of cytology was
minimal cytological abnormality (≤CIN1/LGSIL). The sensitivity, specificity, and negative and positive predictive values were 92.7,
18.5, 45.1, and 77.9%, respectively.The overall ratio of discordance/concordance between cytology and histology was similar in both
groups. Conclusion. In LRS, where rapid-HPV testing is not yet part of screening algorithms, a cytological diagnosis of minimal
abnormality requires visual inspection and treatment of visualized lesions especially in HIV-infected women aged ≤30 years. The
cytological endpoint of accuracy should be set low to avoid false negative smears.

1. Introduction

It is often stated that more stringent follow-up by means of
Pap smears is warranted in HIV-infected than uninfected
women [1–3]. The rationale is based on the assumption that
cervical cancer is an AIDS-defining illness [4]. However, this
assumption is debatable since there is no convincing evidence
indicating that the incidence of cervical cancer increased
with the spread of HIV/AIDS, be it in the developing or the
developed world [5–8]. This being said, the question remains
whether preventative strategies should be tailor-made for
HIV-infected women.

The prevention of cervical cancer encompasses primary
(HPV vaccination and life style) and secondary (screening)
measures. In low-resource settings (LRS), HPV vaccination is
not yet practiced because of a wide array of logistical hurdles,

and cytological screening is mostly either absent or limited to
opportunistic testing [9, 10].

Cervical cytology has been themainstay of prevention for
many decades. Because of its wide range of sensitivity and
specificity and the availability of low-cost/low-technology
HPV-DNA test kits, there is a slowly growing paradigm
shift favoring alternatives based on cytology, rapid-HPV
testing, visual inspection, destruction or excision, single or
combined. Up to a dozen screeningmethods are under inves-
tigation with the aim of being validated as the best available
evidence in this regard [11–14]. In LRS, “see and treat” policies
seem to be acceptable [14]. However, there are different ways
of seeing (naked eye, visual inspection with acetic acid or
Lugol’s iodine, cervicoscopy, and colposcopy) and treating
(destruction or excision) [15]. Cytology’s primacy is debated
but not yet discarded. Combined cytology andHPV testing is
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becoming one of the preferred and recommended screening
methods [16, 17].

There is evidence that HIV-infected women tend to
have an increased risk of carrying one or more high-risk
(HR) HPV [18]. On the other hand, HPVs are elusive; they
come, go, or persist unpredictably. Therefore, the regression,
persistence, or progression of HPV-induced lesions is as
elusive as the virus that causes them. If cytology is to stay,
it remains to be seen whether the sensitivity and specificity
of cytology are affected by the HIV-HPV coinfection. This is
particularly relevant in LRS where HIV/AIDS and cervical
cancer are endemic as it might need reconsideration or
adaptation of existing screening strategies.

2. Methods

The study was carried out at the histopathology depart-
ment of the National Health Laboratory Service, Polokwane,
Limpopo province. The population is in excess of 5M; the
majority receives health care from the public health facilities.
Over a period of 5 years (2008–2012), 5500 cervical biopsy
specimens were received; an average of 50000 Pap smears are
handled annually.

The entry criterion for this study was a previous cytologi-
cal diagnosis ofminimally abnormal Pap test of atypical squa-
mous cells of undetermined significance (ASCUS) or low-
grade squamous intraepithelial lesion (LGSIL), or of high-
grade squamous intraepithelial lesion (HGSIL) or worse.This
had to be followed by a colposcopy-directed large loop exci-
sion of the transformation zone (LLETZ) histopathological
diagnosis. Naked eye or colposcopy-directed punch biopsies
were not eligible since they may not be fully representative.
Among the 5500 cases, there were 389 HIV-infected cases
fulfilling the entry criteria. The 399 HIV-uninfected controls
were collected from the 2000 first consecutive cases of the
5500 biopsies.

The average length of the LLETZ specimens was 1.8 cm ±
0.8 (median 1.5) (range 0.8–2.0). The average thickness was
0.6 cm ± 0.2 (0.5). The average number of sections per case
was 9.6 ± 3.5 (9.0) (4–19). The average width of the lesion
was 5.3mm ± 3.9 (4.5). Four 𝜇-thin sections were stained
with hematoxylin-eosin.The histopathological diagnosis was
based on the two-tier or dichotomous classification latest
recommendations for the lower anogenital squamous termi-
nology (LAST) of preinvasive lesions (CIN ≤1/≤LGSIL, and
CIN ≥ 2/HGSIL) or invasive cervical carcinoma (ICC) [19].
The cytological accuracy was evaluated by the correlation
with the colposcopy-directed biopsy diagnosis on LLETZ
specimens. CIN ≤ 1 was used as an endpoint.

Statistical analysis was carried out using column statistics,
interquartile ranges (IQR), contingency table analysis, and
95% confidence intervals (CI) of proportions. The level of
statistical significance was set at 𝑃 < 0.05.

3. Results

The average age at diagnosis of CIN2+ was 38.1 years ±
7.3 (37.0) (IQR 33.0–44.0) for HIV-infected cases and 42.3 ±
10.8 (41.0) (IQR 35.0–48.0) for the controls (𝑡 = 4.4;
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Figure 1: Relative age distribution of biopsy-confirmed CIN2+.

Table 1: Correlation between cytology and histopathology of
colposcopy-directed LLETZ: HIV-uninfected versus HIV-infected
women.

HIV uninfected HIV infected
𝑛 = 399 𝑛 = 389

Concordant
HGSIL = CIN2+ 249 (88.6%) 262 (89.1%)
LGSIL = CIN ≤ 1 13 (4.6%) 24 (8.2%)
Pap (+) = ICC∗ 19 (6.8%) 8 (2.7%)

Total 281 (65.7–74.9%)∗ 294 (71.0–79.8%)∗

Discordant
HGSIL = CIN ≤ 1 84 (71.2%) 79 (83.2%)
LGSIL = CIN2+ 5 (4.2%) 8 (8.4%)
LGSIL = ICC 6 (5.1%) 5 (5.3%)
Pap (+) = CIN ≤ 2+ 3 (2.5%) 2 (2.1%)
Pap (−) = CIN2+ 5 (4.2%) —
Pap (−) = ICC 15 (12.7%) 1 (1.0%)

Total 118 (25.1–34.3%)∗ 95 (20.2–29.1%)∗
∗95% confidence intervals.

𝑃 < 0.0001). Figure 1 shows the relative age distribution
of biopsy-confirmed CIN2+. In cases and controls, the peak
prevalence occurred at 30–34 years of age.

Table 1 illustrates the correlation between cytology and
histopathology of colposcopy-directed LLETZ in 389 HIV-
infected and 399HIV-uninfectedwomen.The sensitivity (i.e.,
the fraction of all with a cytological diagnosis of minimal
abnormality, HGSIL, or ICC who really have one of the
conditions) for the lowest endpoint (minimal abnormality)
was 92.7%. The specificity (i.e., the fraction of all with a
cytological diagnosis ofminimal abnormality, HGSIL, or ICC
who do not have the condition) was only 18.5%, indicating a
high false positive rate. Our low endpoint resulted in a low
negative predictive value (i.e., the probability that a negative
result is certain) of 45.1%. The positive predictive value (i.e.,
the proportion of diagnoses that are correct) was 77.9%. The
cytohistopathological concordance/discordance (i.e., over- or
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Table 2: Reported sensitivity and specificity of cervical cytology.

Endpoint Sensitivity Specificity NPV PPV References
30.0–87.0 86.0–100.0 [21]∗

CIN (NOS)∗∗ 89.7 75.0 [22]
NM∗∗∗ 72.0 [3]
NM 78.0 94.0 [23]
CIN2+ 55.4 96.8 [24]
ASCUS 57.0 93.0 [11]∗

CIN3+ 78.2 86.0 [25]
NM 54.0 [26]
NM 60.0 100.0 99.4 [27]
CIN2+ 75.8 83.4 [28]
CIN2+ ±56.0 ±96.0 ±86.0 [14, 20]
CIN3+ ±87.0 ±86.0 [29]
∗Meta-analysis; ∗∗not otherwise specified; ∗∗∗not mentioned.

undercall) rate was similar in the controls and the cases. The
false negative rate was double among controls as compared
to cases (chi-square = 4.6; 𝑃 = 0.033; odds ratio = 0.50, 95%
CI−0.27–0.96) suggesting that theHIVstatus does not impact
negatively the overall accuracy (or lack thereof) of cytological
screening in our setting.

4. Discussion

In LRS, especially in sub-Saharan Africa, the burden of cer-
vical cancer, HPV, and HIV carriage is high, and the human
and financial resources are scarce [20]. In sub-SaharanAfrica,
the usage of Pap smear is low, and the facilities to manage
abnormal Pap smears are insufficient [10]. This indicates the
importance of cytological accuracy for the too few women
undergoing cytological screening in general and in LRS in
particular.

The reported sensitivity and specificity of cervical cytol-
ogy vary widely worldwide from distressingly low to impres-
sively high (Table 2) [3, 11, 14, 20–29]. However, these indi-
cators are dependent on the endpoint that is used. Setting
the endpoint high (≥CIN2+) improves the sensitivity at the
expense of specificity. Setting the endpoint low (≤CIN1)
results in a low negative predictive value, an important accu-
racy indicator of a screening test [3]. The importance is the
prevalence of negative or minimally abnormal cytology that
overlooks lesions that have the potential to progress, particu-
larly in HIV-infected women. Khuakoonratt and colleagues
found that 16.3% of 226 women who had a colposcopy
for cytology-diagnosed LGSIL had in fact CIN2+ or worse
lesions [30]. Another study reported a prevalence of 29.9%
CIN1 and 32.2% CIN2+ in colposcopy-directed biopsies of
208 women with Pap-diagnosed LGSIL [31]. This shows the
importance of action (e.g. “see and treat” in its broadest sense)
for all minimally abnormal cytology, regardless of HIV status
[15].

De Lemos and colleagues observed 12.1% abnormal cytol-
ogy not otherwise specified (NOS) in 125 HIV-infected cases
versus 5.4% in 112 controls (𝑃 = 0.05) [32]. A study of 276
unscreenedHIV-infectedwomen reported a 17.8%prevalence

of SILNOS [33]. Dames and colleagues found 44% of cervical
abnormalities NOS after Pap/HPV screening of 100 HIV-
positive women [2]. Another study reported the presence of
14.3% of CIN NOS in colposcopy-directed biopsies of HIV-
infected women with a normal Pap smear versus 1.2% in
HIV-negative controls (𝑃 < 0.01) [34]. At variance with our
findings, these studies suggest that cytological abnormalities
are more common in HIV-infected women and that the false
negativity rate of cervical cytology is higher among them.The
limitations of these studies are that no distinction was made
between low- and high-grade lesions.

The variability of cytological accuracy is well known
and illustrated by the two following examples. Curry and
colleagues found an odds ratio (OR) of 2.17 (95% CI 1.3–3.6)
of biopsy-diagnosed CIN2+ in HIV-infected women with
minimally abnormal cytology [35]. In a large series of 770
HIV-infected and 480 uninfected women who had a normal
Pap at enrollment, the cumulative incidence of ASCUS and
of progression into LSIL was 78 and 60% in the former and
38 and 25% in the latter (𝑃 < 0.01) [36]. At variance,
another study reported an OR of only 1.2 (95% CI 0.6–
2.4) for the risk for CIN2+ in 103 HIV-infected women
with minimally abnormal cytology versus uninfected women
[37]. This raises the question of the natural history of LSIL,
defined as typically self-limited HPV infections that will
resolve spontaneously, hence a benign nonpreinvasive lesion
or even no pathology at all [19, 38]. In contrast, it has been
shown that untreated LGSIL progressed in 53.6% of HIV-
infected and 23.0%uninfectedwomen [39]. Similarly, a South
African study reported persistence and progression of LGSIL
in HIV-positive and HIV-negative women [40]. These data
support the concept that, in LRS, where HPV-DNA testing
is not available, ASCUS is not to be underestimated as being
innocuous and should be treated by ablation or excision [15].
This policy is supported by the fact that about 16% of LGSIL
progress into CIN2+ and that more than half carry HR-HPV
especially at the age of 30 and older [41, 42].

5. Conclusion

The present study does not show evidence of increased
discordance between cytology and histology in HIV-infected
women. Our data do indicate that HIV-infected women need
earlier screening than HIV-uninfected women because high-
grade preneoplastic lesions tend to develop at an earlier age
in HIV-infected women. In LRS with high HIV and cervical
cancer endemicity screening debut should start before the age
of 30 years. Therefore, the South African screening policy
should be reconsidered [43]. Our findings suggest that, in
LRS, where cytology remains the primary screening tool
and HPV testing out of reach, minimally abnormal cytology
should trigger a “see and treat” intervention. The visual-
ization and treatment modalities will depend on the local
resources.
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