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Greater than 80% of the world's new cases and deaths due to cervical cancer occur in the
developing world [1]. No more than 5% of women in these settings are screened for cervical
cancer even once in their lifetimes [2]. Earlier attempts to establish population-based cervical
cancer prevention programs using cytology screening in resource-limited settings have
inevitably fallen short or failed [3–5]. Although many of the reasons for failure can be attributed
to lack of resources and trained manpower, the multiple visit requirements of cytology-based
screening programs jeopardizes success and sustainability.

HIV infection is associated with higher incidence, more rapid progression, and increased
recurrence rates of human papillomavirus (HPV)-associated cervical intraepithelial neoplasia
(CIN) and invasive cervical cancer, an AIDS-defining disease [6–14]. The last decade has seen
a global push for increasing access to affordable antiretroviral therapy (ART) for HIV-infected
individuals in the developing world. Programs such as the US President's Emergency Plan for
AIDS Relief (PEPFAR) and the Global Fund to Fight AIDS, Tuberculosis, and Malaria, have
substantially upgraded healthcare infrastructures in many parts of sub-Saharan Africa and
elsewhere at a scale never experienced in history [15,16]. Zambia has one of the world's highest
cervical cancer incidence rates (53.7/100 000 women/year) and also a national adult HIV
seroprevalence rate of 16% (23% in Lusaka, the capital city) [1,17]. Through PEPFAR-
supported programs, greater than 100 000 people (50% women) are now (September 2008)
accessing ART in Zambia [18]. This care is largely delivered through partnerships between
the public sector, nonprofit organizations, development agencies, and academic institutions.
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Through support from the US Centers for Disease Control and Prevention (CDC)-PEPFAR
program and other charitable resources, we launched an innovative program for cervical cancer
prevention targeting, but not limited to, HIV-infected women in Lusaka, Zambia [19,20]. To
our knowledge, this is the first effort within PEPFAR-supported programs to undertake cervical
cancer prevention as a component of HIV care. We describe some of the major lessons learned
through our experiences in the field operationalization of this program:

1. Integration of the program within preexisting healthcare infrastructures ensures
access to the target population and sustainability.

Government-operated clinics provide healthcare for a majority of Lusaka's residents
who cannot afford private sector care. We integrated cervical cancer prevention
services into these public sector health clinics as a routine healthcare service for
women. Significant advantages of integration include access to physical space,
preexisting utilities, maintenance and toxic waste disposal services, and other
medical/pharmacy services for patients and ease of referral to and from other
departments within the health center. Improvements to the infrastructure from our
program's funds benefited the general healthcare infrastructure, and vice-versa. Such
circumstances facilitated the initiation and roll-out of our program, and soon changed
the ‘on the ground’ view of our activities from ‘special project’ to ‘routine service.’

2. Piggybacking on infrastructure established by the HIV/AIDS care and treatment
program ensures optimization of resources and additional efficiencies for both
programs.

PEPFAR-sponsored HIV care and treatment services supported by our institution
(UAB-CIDRZ) were already tightly integrated into 53 government-operated public
health clinics throughout Zambia [21]. By collaborating with the HIV care and
treatment leadership, we were able to learn from the organizational history of the HIV
treatment and care program roll out. Piggybacking on the program's healthcare
delivery infrastructure and administrative resources provided us an affordable
opportunity to utilize their information technology system, office space, management
expertise, data management capabilities, and approaches to problem solving.

3. Shifting of tasks usually performed by physicians to nurses helps to overcome the
critical historic barrier of manpower shortage.

The nationwide physician/population density in Zambia is only 0.12 physicians per
1000 population [22], with only nine gynecologists located in the capital city of
Lusaka (population two million). On the contrary, nurses are in relative greater
availability (reported 8859 nurses compared with 706 doctors in the country in 2005)
[23]. Government health officials supported our plan to use female nurses as primary
providers because of their certification by the General Nursing Council of Zambia to
perform certain low-risk surgical procedures, familiarity with pelvic anatomy and
reproductive tract physiology and pathology, ability to perform pelvic examination,
acceptance as providers of obstetric and gynecologic healthcare by women and men,
and willingness to undergo rigorous training and ongoing quality monitoring and
retraining as needed [24].

4. It is essential to choose a prevention modality that is cost-effective and locally
appropriate.

Our goal was to select a prevention modality that was low cost, optimally sensitive
and specific, acceptable to women and healthcare providers, and cognizant of resource
constraints in the Zambian healthcare environment. Our emphasis was on higher
population coverage rather than increased frequency of examinations. In Zambia,
resources for establishing a patient-recall system are limited. There are no formally
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trained and certified cytotechnologists, only one full-time pathologist is available for
the public sector, and there is no functioning colposcopy facility.

Cervical cancer screening using visual inspection with acetic acid (VIA) has proven
to be a realistic and simple intervention that gives on-the-spot results and is suitable
for large-scale implementation at a population level. VIA linked with same-visit
cryotherapy can be implemented in field settings by trained paramedical health
workers, including nurses and midwives. Studies, including community randomized
trials, have documented the efficacy, safety, acceptability, and cost-effectiveness of
a single-visit see-and-treat methodology based on VIA and same-visit cryotherapy of
eligible lesions [25–33].

With this substantial evidence supporting the benefits of single-visit VIA and
cryotherapy, the Zambian Ministry of Health endorsed it fully, and we selected it as
our principal prevention approach (Figs. 1 and 2). We also developed a referral center
(Gynecologic Cancer Prevention Clinic) for performing histopathologic evaluation,
using punch biopsy or loop electrosurgical excision procedure (LEEP), for women
who were VIA positive, but ineligible for cryotherapy (e.g. lesions occupying >75%
of transformation zone, lesions extending into endocervical canal that cannot be
completely visualized, the presence of abnormal vasculature, and lesions too large to
fit the largest available cryotherapy probe) [19,20]. For women with invasive cancer,
we utilized the surgical and radio-therapic facilities already in place at the University
Teaching Hospital, Zambia's principal public sector tertiary referral center.

5. Using low-cost digital cervicography as an adjunct to VIA facilitates patient
education, documentation of lesions, and monitoring and evaluation of quality of care.

Our nurses use a commercially available digital camera to capture images during the
VIA examination (Fig. 1). Projection of the image of the cervix to a bedside monitor/
television screen allows: opportunity for immediate education of patients about
examination results, printing and documentation in the medical records of the actual
results of the visual examination, quality assurance of the treatment decisions made
by nurses through a periodic review of images, distance consultation by electronic
transmission of digital images between nurses and consultants, and continued
education. Through ongoing training and structural changes in the clinics, we ensure
a high level of privacy for patients and their data.

6. Training of nurses is an ongoing critical need, and utilizing innovative teaching and
continuing education models enhances program effectiveness.

We combined both a training-of-trainers approach and systematic, ongoing
monitoring and individual mentoring of nurses to ensure competency-based targets
in speculum examination and VIA, visual detection skills, risk communication to
patients, and appropriate treatment and referral decisions. All nurses met weekly to
review and discuss the digital images captured during the week with a supervising
consultant gynecologist (M.H.M. or G.P.P.).

7. Using peer educators as health promotion advocates and patient navigators enhances
program uptake and reduces loss to follow-up.

From the experiences of the HIV/AIDS program, we realized the need for a strong
community outreach component to deal with myths and misunderstandings
surrounding the disease. We selected women from the community with an aptitude
for voicing health concerns and trained them for conducting community-based
cervical health promotion talks. We engaged an acting troupe to perform sensitizing
street dramas in conjunction with the peer educators when possible. The peer
educators informed women of free, walk-in/same-day see-and-treat cervical cancer
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prevention services in their respective clinic catchment areas. Women requesting
more information or expressing desires to be screened were ‘navigated’ by the peer
educators to the cervical cancer prevention clinics. Women attending cervical cancer
prevention clinics who had not been tested for HIV were educated by nurses regarding
HPVand HIV transmission and offered HIV counseling and testing services. HIV-
seropositive women were escorted to the nearby HIV care/treatment clinic for further
evaluation. To minimize concerns of stigma, we nested our screening clinics in the
same government-operated public health center near to, but not directly within the
HIV clinic. HIV-seronegative women or those not yet aware of their HIV status were
offered the same screening and treatment services.

8. Constantly refining program operations, with active community feedback and
participation enhances program effectiveness.

Periodic meetings with nurses, peer educators, and community stakeholders were
important to get feedback about the impact and community perceptions of the
program. On the basis of these suggestions, many changes were made early in the
course of program delivery and expansion.

9. Seemingly, daunting resource limitations may be amenable to modern technological
solutions.

About 15 months through the program, the increased number of tissue specimens
resulting from excisional biopsies at the Gynecologic Cancer Prevention Clinic had
exceeded the capacity of the University's pathology department. As a temporary
measure, we subsidized supplies and materials. Plans for a centralized automated and
digitized pathology consultation are in progress. Another challenge has been an
inconsistent supply of compressed gas for cryotherapy. Negotiations are presently
ongoing with a local beverage company for their surplus compressed gas. We are
working with other partners towards the construction of a manufacturing plant to
produce compressed gas in Zambia.

Over the past two and a half years, our program has screened over 20 000 women through
services offered in 15 primary care clinics and one referral Gynecologic Cancer Prevention
Clinic (Fig. 3). Our experience has shown that linking cervical cancer prevention services with
HIV care and treatment services has potentiated the impact of initiatives such as PEPFAR by
preventing cervical cancer in women living longer on ART and who have never been screened.
We believe that HIV-targeted funds can and should address closely allied health concerns
whose neglect may reduce the long-term success of HIV programs. This holds the promise of
both saving lives and ensuring the strengthening of the broader primary care context so essential
for sustaining HIV programs beyond the PEPFAR/Global Fund era.
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Fig. 1. Nurse performing visual inspection with acetic acid (VIA) with simultaneous digital
cervicography
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Fig. 2. Nurse performing cryotherapy
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Fig. 3. Cumulative enrolment (per month) in the cervical cancer prevention program between
January 2006 and March 2008 stratified by HIV serostatus
, HIV serostatus unknown; □, HIV seronegative; ■, HIV seropositive.
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