
Abstract 
Background The prevalence of cervical intraepithelial
neoplasia (CIN) is increased in HIV infection. The UK
National Health Service Cervical Screening Programme
(NHSCSP) guidelines therefore provide specific
recommendations for HIV-positive women. An audit of
cervical surveillance in HIV-positive women who attend
the genitourinary medicine (GUM) department at the
Leicester Royal Infirmary, Leicester, UK was conducted.
The objectives were to assess adherence to UK and local
screening guidelines, prevalence of cervical pathology
and appropriate referral for colposcopy.

Methods A retrospective case note review of 130 HIV-
infected women attending the GUM department between
January 2000 and December 2005 was undertaken.

Results Results showed that 76.2% of patients had
cervical cytology within a year of HIV diagnosis and 42.4%
of patients had abnormal cytology. All patients with
dyskaryosis were referred for colposcopy according to
local and national guidelines. Cytology results were
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Introduction
The prevalence of cervical intraepithelial neoplasia (CIN)
is increased in HIV infection1 and invasive cervical cancer
is classed as an AIDS-defining illness by the United States
Centers for Disease Control and Prevention. Human
papillomavirus (HPV) has been strongly implicated in the
pathogenesis of CIN and cervical cancer. HIV-positive
women have a higher prevalence of cervical HPV infection
and are more likely to have persistent HPV infection than
HIV-negative women.2 Treatment with highly active
antiretroviral therapy (HAART) has not been shown to
significantly clear cervical HPV infection or induce
regression of CIN.2 It is therefore very important to
regularly screen for and treat CIN in all HIV-positive
women, including those who have responded to treatment
with HAART. Annual cytology is therefore recommended
in HIV-positive women, and not 3-yearly as in HIV-
negative women, with an initial colposcopy where resources
are available (NHSCSP guidelines, 2004).3 Many
genitourinary medicine (GUM) departments in the UK are
responsible for ensuring that cervical surveillance is
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consistent with histological findings and the prevalence of
CIN was 15.2%. CD4 counts at presentation were
significantly lower in those with dyskaryosis compared
with those without dyskaryosis (p = 0.038). Twenty-two
patients were lost to follow-up after initial cytology.

Discussion and conclusions A designated health
advisor in the GUM department co-ordinates cervical
surveillance in HIV-positive women. This, together with an
increasingly integrated service with family planning
services, may contribute to relatively successful
surveillance. Overall, patients are carefully monitored to
ensure that surveillance is adequate. Extra vigilance is,
however, required and further cost-effective measures in
future may include more active involvement of general
practitioners.
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adequate as they also monitor the HIV infection. In our
department cytology is offered to all newly diagnosed HIV-
positive women. Subsequent surveillance interval and
referral for colposcopy are determined by results and local
and national guidelines. According to our local guidelines,
at initial HIV diagnosis women are not referred for
colposcopy if cytology is negative, women with moderate
and severe dyskaryosis are referred for colposcopy, women
with borderline or mild changes have cytology repeated
after a 6-month interval and a referral for colposcopy made
if the abnormality has persisted or progressed. Women with
negative cytology have annual smears. A designated health
advisor co-ordinates surveillance. This process is aided by
an increasingly integrated service with the family planning
clinic, so that HIV-infected women who attend for
contraceptive advice are also offered sexually transmitted
infection (STI) screening and cervical cytology accordingly.

We conducted an audit of cervical surveillance in HIV-
positive women attending our GUM department to assess
adherence to recommended UK NHSCSP and local
guidelines.

Methods
A retrospective case note review of 130 HIV-infected
women attending the GUM department between January
2000 and December 2005 was undertaken. A total of 101
cases were audited as 21 patients were lost to follow-up

Key message points
� Effective measures are required to ensure that cervical

surveillance is adequate in HIV-infected women as they
are at higher risk of developing cervical intraepithelial
neoplasia.

� A designated health advisor or similarly trained
professional who co-ordinates screening and integrated
services with family planning may aid successful
surveillance.

� Future measures for effective screening may include
more active involvement of general practitioners.
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before cytology, seven were pregnant at the time of
evaluation and due for cytology after delivery and one
patient had previously had a total abdominal hysterectomy
(TAH). Data were collected for patients’ age, ethnic origin,
immigration status, treatment with HAART, methods of
contraception and history of other STIs. Cytology and
histology results were recorded. The Statistical Package for
the Social Sciences (SPSS) (Chicago, IL, USA) was used
for statistical analysis. The Mann-Whitney test was used to
compare CD4 counts between the normal and dyskaryotic
groups. Categorical data were analysed using the Chi-
square test.

Results
In our cohort, 99/101 women had cytology performed
within a year of diagnosis of HIV infection. Only two
women had no documented evidence of cytology being
offered. A total of 22 women were lost to follow-up after
this initial cytology.

Table 1 shows the social and demographic
characteristics of the cohort. The mean age was 32 years
(standard error 0.63) and 91/101 (90.1%) of the women
were of Black African origin. Immigration status was
documented for 56 women and, of those, 24 (42.9%) were
asylum seekers.

Table 2 shows cytology results, methods of
contraception and treatment with HAART. Of 99 women,
57 (57.6%) had negative cytology, 14 (14.1%) had
borderline change and 28 (28.3%) had mild, moderate or
severe dyskaryosis at presentation. Fifty-five (55.6%)
women used no contraception. When contraception was
used, hormonal methods were preferred. Forty (40.4%)
women were on HAART.

CD4 counts at presentation were significantly lower in
the dyskaryotic group [median 220, interquartile range
(IQR) 130–340] than in the non-dyskaryotic group (median
370, IQR 180–520; p = 0.038). Comparisons of categorical
data between dyskaryotic and non-dyskaryotic patients on
HAART, using contraception and with a history of
concurrent or previous STIs were not statistically
significant (p = 0.08, 0.92 and 0.59, respectively).

Colposcopy and follow-up
Follow-up cytology and colposcopy results are shown in
Table 3. Following the initial smear, all women were
appropriately followed up with annual cytology or referred
for colposcopy according to local and national guidelines. In
the borderline group, nine women had normal cytology,
three had persistent borderline change and were due for
referral for colposcopy, one developed moderate dyskaryosis
(CIN2 on histology) and one was lost to follow-up.

In the mild dyskaryosis group, two patients had normal
cytology, three with persistent mild dyskaryosis had normal
histology results following colposcopy, one result was
awaited, one woman developed moderate dyskaryosis
(CIN3 on histology) and two developed severe dyskaryosis
(CIN1 and CIN3 on histology). Three women were
pregnant and due for further cytology after delivery, two
women were due to have further cytology and two women
were lost to follow-up.

In the moderate dyskaryosis group, six out of eight
women had CIN2 following colposcopy and histology, one
had CIN3 and one patient was lost to follow-up. All four
patients with severe dyskaryosis were found to have CIN3.
There was a default rate of 50% for attendance for the
initial colposcopy appointment; however, all but one
patient subsequently attended following recall.
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Table 3 Follow-up cytology and colposcopy

Initial cytology Follow-up cytology and histologya

Negative Borderline Dyskaryosis Dyskaryosis Dyskaryosis 
mild moderate severe

Borderline (n = 14) 9 3 1 (CIN2)
Dyskaryosis: mild (n = 16) 2 4 (3 normal, 1 (CIN3) 2 (1 CIN1, 1 CIN3)

1 awaited)
Dyskaryosis: moderate (n = 8) 6 (CIN2)

1 (CIN3)
Dyskaryosis: severe (n = 4) 4 (CIN3)

aFour patients lost to follow-up, three pregnant and two due for cytology.
CIN, cervical intraepithelial neoplasia.

Table 1 Social and demographic characteristics of the cohort
patients (n = 101)

Characteristic n (%)

Age (years)
<16 0 (0)
16–19 1 (1.0)
20–24 10 (9.9)
25–34 61 (60.4)
35–44 24 (23.7)
45+ 5 (5.0)

Ethnicity
Black African 91 (90.1)
Caucasian 2 (2.0)
Indian 4 (3.9)
Other 2 (2.0)
Not recorded 2 (2.0)

Asylum seeker
Yes 24/56 (42.9)
No 32/56 (57.1)
Not recorded 45

Table 2 Results of initial cytology, methods of contraception and
treatment with highly active antiretroviral therapy (HAART)
(n = 99)

Characteristic n (%)

Cytology result
Negative 57 (57.6)
Borderline 14 (14.1)
Dyskaryosis: 28 (28.3)

Mild 16/28 (57.1)
Moderate 8/28 (28.6)
Severe 4/28 (14.3)

Contraception
Barrier 7 (7.1)
Hormonal 23 (23.2)
Intrauterine device 2 (2.0)
Sterilised 2 (2.0)
None 55 (55.6)
Not recorded 10 (10.1)

HAART
Yes 40 (40.4)
No 59 (59.6)
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Discussion
This audit showed that HIV-infected women followed up in
our GUM department are being offered cervical cytology
and are referred for colposcopy appropriately in
accordance with UK NHSCSP and local screening
guidelines. Some 76.2% of all the 130 HIV-positive female
patients eligible for screening were offered cervical smears
according to the current recommendations, as compared to
rates of 50.3% and 54% quoted in other audits.4,5 Where
smears were not performed, this was generally in patients
who defaulted despite repeated recall or because cytology
was not indicated at the time (this was due to pregnancy in
seven patients and a TAH in one patient). This relative
success may have been possible through the designation of a
health advisor who co-ordinates cervical cytology in HIV-
infected women. Further studies are, however, needed to
assess this. A database of these cytology details is kept
within the GUM department and an in-house call and recall
system operated with patients being written to and/or
telephoned when cytology is due. Services are increasingly
being integrated with family planning and this may have
aided uptake and surveillance as every opportunity is taken
to ask about smear tests and whether these are up to date.
Such integrated services have been shown to improve sexual
and reproductive service provision in HIV-positive women.6

Extra vigilance has been required as most of our
patients belong to ethnic minority and refugee groups and
low coverage has been documented among this group of
women, who are also a mobile population (22 patients in
our audit were lost to follow-up after initial screening).7–9

They may have originated from countries where there is no
screening programme and therefore do not realise the
importance of screening. Other (mainly social) issues, such
as pending immigration cases in asylum seekers, may take
priority over attending for clinic appointments. Another
reason given for defaulting is the fear of being informed of
yet another condition in addition to HIV infection (i.e.
cervical cancer). We have tried to overcome such potential
barriers for successful cervical surveillance by providing
support, careful explanation, understanding cultural
barriers and dispelling any myths and misconceptions
about the programme. The regular attendance by our
patients for the management of HIV infection, for
monitoring purposes and medication, has aided successful
screening as every opportunity is taken to provide further
education and to ensure that cytology is up to date. We
could, however, improve our surveillance of patients
further by offering cytology earlier after the diagnosis of
HIV infection is made and before patients are lost to
follow-up.

There are potential cost implications associated with
the time spent calling and recalling patients who have
defaulted. With improved long-term survival in HIV

infection, further cost-effective measures may have to be
developed to maintain effective cervical surveillance. This
may include shifting some of the responsibility on to
general practitioners (GPs). However GPs should be made
aware that HIV-positive women require annual and not 3-
yearly screening.

Conclusions
The results in our cohort of patients showed an association
between lower CD4 counts and cervical disease, and
therefore the importance of early screening. This audit
showed that HIV-infected women attending the GUM
department at the Leicester Royal Infirmary are being
carefully monitored to ensure that cervical surveillance is
carried out according to UK NHSCSP and local guidelines.
Despite this close monitoring and an established call and
recall system, there was a high default rate following initial
cytology. Further cost-effective measures are therefore
needed to provide extra vigilance in order to avoid further
morbidity and mortality in these HIV-infected women. This
may include offering cytology sooner after HIV diagnosis,
and more active involvement of GPs.
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