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A B S T R A C T

Since the initial recognition of acquired immunodeficiency syndrome (AIDS) in 1981, an increased burden of
cervical cancer was identified among human immunodeficiency virus (HIV)-positive women. Introduction of
antiretroviral therapy (ART) decreased risks of opportunistic infections and improved overall survival. HIV-
infected women are living longer. Introduction of the human papillomavirus (HPV) vaccine, cervical cancer
screening and early diagnosis provide opportunities to reduce cervical cancer associated mortality. In line with
2030 Sustainable Development Goals to reduce mortality from non-communicable diseases, increased efforts
need to focus on high burden countries within sub-Saharan Africa (SSA). Despite limitations of resources in SSA,
opportunities exist to improve cancer control. This article reviews advancements in cervical cancer control in
HIV-positive women.

1. HIV and cervical cancer: the early years (1980–2000)

The history of human immunodeficiency virus (HIV) and its link
with cancer started with the first descriptions of acquired immune de-
ficiency syndrome (AIDS). In August 1981, a report published a link of
Kaposi's sarcoma (KS) in the setting of other opportunistic infections
and this was soon recognized as a hallmark of AIDS (Durack, 1981). The
Center for Disease Control (CDC) identified Non-Hodgkin lymphoma
(NHL) as the second most common cancer and included it as part of
AIDS defining conditions in 1985. Unlike KS and NHL, the increased
incidence of invasive cervical cancer only became evident with time;
ultimately, in 1993, cervical cancer became an AIDS defining illness
among women with HIV (Centers for Disease Control, 1992).

Early in the HIV era, the story of cervical cancer and its impact on
survival of HIV-positive women was overshadowed by the initial focus
on men. In 1983, CDC reported AIDS among two women whose only
risk factor was sexual exposure to males with diagnosis of AIDS (Centers
for Disease Control, 1983). The initial reports on cervical disease in
HIV-positive women noted an increased prevalence of human papillo-
mavirus (HPV) disease and cervical dysplasia among HIV-positive
women compared to HIV-negative women (Centers for Disease Control,
1990; Henry et al., 1989). In a study of 114 women evaluating cervical
dysplasia and cancer, 37 women had cervical cancer under the age of

50 and 7/37 (19%) were HIV-positive and presented with more ad-
vanced stage at diagnosis (Maiman et al., 1990). In addition, among
otherwise healthy women with HIV, the mean CD4 cell count was
362 cells/μl, which was above the cutoff for AIDS defining illnesses. In
the same cohort, the findings supported a more advanced, multifocal
and larger lesion of cervical intraepithelial neoplasia (CIN) among the
HIV-positive compared to HIV-negative women. These three findings
would later get corroborated in larger cohort studies. The longer la-
tency period leading up to the development of cervical cancer, even in
immunocompromised women, contributed to the early perception of
lower incidence of cervical cancer among HIV-positive women.

Population-based match registry studies provide the best estimates
of the increased risk of cervical cancer conferred as result of HIV-as-
sociated immune suppression. Studies reported increased cervical
cancer among HIV-positive compared to the general population with
standardized incidence ratios (SIRs) of 4.2 to 8.9 (Chaturvedi et al.,
2009; Engels et al., 2006). It is important to note that countries with an
existing national cervical cancer program reported significantly lower
numbers of cervical cancer in HIV-positive women. In the North
American prospective study on women with HIV, there was no reported
significantly increased incidence of invasive cervical cancer in this
highly-managed HIV population with a SIR of 1.32 (Massad et al.,
2009). An earlier age of diagnosis of cervical cancer among HIV-
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positive compared to HIV-negative women is a consistent finding across
studies. Early in 1984 the first case of AIDS in Africa was reported from
Kinshasa in the Democratic Republic of Congo and soon it became
apparent the rates of AIDS in Kinshasa were 15 to 30 times higher than
those within USA (Mann et al., 1986). The burden of HIV disease in sub-
Saharan Africa (SSA) would ultimately exceeded any other part of the
world, accounting for nearly two thirds of all HIV cases. By 2001,
20 years after the first report of AIDS, the United Nations Program on
HIV/AIDS (UNAIDS) reported an estimated 40 million adults and
children were living with HIV (UNAIDS, 2002). In SSA alone there were
28.5 million people infected with HIV and of those 15 million were
women ages 15–49. As heterosexual transmission is a key pathway for
HIV spread in SSA, younger women were diagnosed with HIV, setting
them at increased risk for cervical cancer, particularly as the number of
years of immunosuppression lengthened.

The introduction of antiretroviral therapy (ART) led to drastic shift
in the presentation of cancer along the progression of HIV disease. The
three-drug combination compared to two or one drug therapy resulted
in significant increase in CD4+ cell count and decrease in plasma HIV
RNA (Collier et al., 1996). Additional studies supported the benefit of
multidrug therapy (now known as highly active ART or HAART), but
most important beyond improvement in short term benefit the three-
drug combination in particular the addition of protease inhibitors,
improved overall survival (Palella et al., 1998). By 2003, World Health
Organization (WHO) supported the initiation of ART on a global scale
for HIV + patients with CD4+ cell count at <350 cells/mm3 and ul-
timately extended the recommendation for all HIV-positive patients
irrespective of CD4 cell count level (World Health Organization, 2004).

After introduction of HAART, the incidence of KS and NHL declined
dramatically, but the decrease in cervical cancer incidence was mar-
ginal. The international collaboration on HIV and cancer reported
analysis of 23 prospective studies from North America, Europe and
Australia on pre-and post- HAART (International Collaboration on HIV
and Cancer, 2000). Based on 1992–1996 timeline as the pre-HAART
compared to 1997–1999 when HAART use was more widespread, the
incidence of KS decreased from 15.2 to 4.9 per 1000 person-years and
the incidence rate of NHL decreased from 6.2 to 3.6, but there was no
statistically significant change in incidence rates for cervical cancer.
Beyond these AIDS-defining cancers, increased incidence of non-AIDS
cancers such as anal cancer, liver cancer, lung cancer and Hodgkin
lymphoma was recognized. It became apparent that HIV-positive in-
dividuals have increased risk of viral-associated cancers. In a meta-
analysis of HIV/AIDS and immunosuppressed transplant patients, a si-
milar pattern of cancer risk was detected. Among 444,175 HIV/AIDS
patients and 31,977 transplant patients, HPV-associated cancers were
increased with SIR for cervical cancer at 5.82 among HIV-positive
women compared to 2.13 among transplant recipients (Grulich et al.,
2007). In addition, SIR for vulva/vaginal and anal cancers were 6.45
and 28.75 among HIV-positive individuals compared to 22.7 and 4.85
in transplant recipients. Chronic immunosuppression was a shared risk
factor increasing long term risk of virus-associated cancers.

2. HIV and cervical cancer control

2.1. Epidemiology of cervical cancer

The burden of HIV and cervical cancer is concentrated in SSA
(Fig. 1). The most important risk factor for cervical cancer development
is chronic persistent HPV infection. Women with HIV are more likely to
have persistent HPV infection leading to cervical abnormalities and
cancer. This is particularly important in SSA, which has been most
heavily affected by the HIV pandemic. Cervical cancer is one of the
most common cancers worldwide especially in low and middle-income
countries (LMIC) with about 500,000 new cases around the world and
270,000 deaths (Torre et al., 2015). Cervical cancer is also one of the
most common cause of cancer related morbidity and mortality in

women around the world, with much of the burden falling on LMICs.
Per Globocan 2012, incidence of cervical cancer in the developed world
was 7 cases per 100,000 compared to 22 cases per 100,000 populations
in the developing world and mortality of 3 cases per 100,000 in the
developed world compared to 18 per 100,000 in the developing world.
For example, in Botswana, a country in SSA, incidence of cervical
cancer is 30 per 100,000 and mortality is 18 per 100,000 (Grover et al.,
2015a; Torre et al., 2015). Despite aggressive public health measures to
reduce new HIV infection, in 2015, Botswana estimates HIV infection
prevalence among adults to be at 22% with 62% of adults on ART (GBD
2015 HIV Collaborators et al., 2016). HIV infected women on HAART
can expect to live longer; in high income countries, a 25-year-old
women with HIV in 2015 has an estimated median survival to age of
73.9 years and management of chronic conditions such as HPV infec-
tion and cervical cancer must be controlled to optimize overall survival
(Lohse and Obel, 2016).

3. HPV and HIV

3.1. HPV vaccine

There are currently three HPV vaccines approved by FDA: Gardasil™
(Merck & Co., Inc.), Cervarix™ (GlaxoSmithKline) and Gardasil 9™
(Merck & Co., Inc.) (FUTURE II Study Group, 2007; Joura et al., 2015;
Paavonen et al., 2009). All three vaccines prevent infection against
HPV16 and HPV 18, two high risk HPV sub-types that contribute up to
70% of cervical cancer (Clifford et al., 2003). In addition, the quad-
rivalent vaccine covers HPV 6 and HPV 11, which prevent genital
warts. The newest addition, the 9-valent vaccine, also expands coverage
to HPV 31,33,45,52 and 58. The guidelines for prevention and treat-
ment of opportunistic infections in HIV-infected adults and adolescents
recommend the HPV vaccination for ages 13 to 26 (Masur et al., 2014).
The maximal benefit from HPV vaccine is likely to be gained among
HIV-infected but HPV naïve children and the HPV vaccine can be

Fig. 1. 2012 Global burden of HIV and cancer.
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started as early as age 9. There are no HPV vaccine studies on efficacy
specific to HIV population, although data from HIV-negative population
report high efficacy for prevention of CIN for vaccine specific sub-types.
Studies specific to HIV infected population address concerns regarding
safety and immunogenicity of the HPV bivalent and quadrivalent vac-
cine. Among HIV-negative women, the quadrivalent HPV vaccine de-
monstrated 98% efficacy for preventing type specific CIN and 100% of
genital warts, and similar results were also reported with 9-valent HPV
vaccine (FUTURE II Study Group, 2007; Joura et al., 2015).

Appropriate antibody response to HPV vaccine is important to es-
tablishing long term immunity. The Adolescent Medicine Trials
Network for HIV/AIDS Interventions conducted a study comparing
antibody response to the quadrivalent HPV vaccine among HIV-positive
women aged 16 to 23 years with HPV-negative for vaccine types cov-
ered, and found the vaccine was well tolerated (Kahn et al., 2013).
Women who were on ART showed 100% seroconversion for HPV 6, 11,
16 and 18 with geometric mean titers (GMTs) equivalent to historical
non-infected control; the GMTs were lower among HIV-positive parti-
cipants not on ART with 7.6% not seroconverting for HPV 18 and 3.6%
not seroconverting for HPV 16. The AIDS Clinical Trial Group (ACTG)
in their study on the quadrivalent HPV vaccine among women aged 13
to 45 years reported the seroconversion rate was highest among women
with CD4 count ≥200 cells/μl compared to those ≤200 cells/μl (Kojic
et al., 2014). The overall seroconversion rate was 75% for all 4 HPV
types, and >90% for women with CD4 count ≥200 cells/μl. Among
those with low CD4 count ≤200 cells/μl, a high HIV RNA viral load
≥10,000 copies/ml further reduced the seroconversion rate. The role
of low to undetectable HIV viral load as predictor of higher antibody
response to vaccinations in HIV infected children and adults has been
documented with other vaccines (Overton et al., 2005). Studies have
also been conducted on the safety and immunogenicity of quadrivalent
vaccine for HIV infected boys and girls ages 7–12, documented safety
and high seroconversion rates up to 90–100% (Levin et al., 2010;
Weinberg et al., 2012). But there is a lack of data on vaccine uptake in
this prenatally HIV infected group who potentially can gain the most
from a primary cervical cancer prevention provided by the HPV vac-
cine.

4. Cervical cancer screening in HIV-infected women

HPV infections are more prevalent and persistent in HIV-infected
women (Kojic et al., 2014). In a cohort study on the natural history of
HIV, HPV infection with any of 37 high or low risk HPV types was
highly prevalent within the cervix (83%) and anal canal (90%). Among
HIV-infected women on ART in SSA (Rwanda), testing for 13 high risk
types yielded three times higher prevalence rate among HIV-positive
(32%) compared to HIV-negative women (8%) (Sinayobye et al., 2014).
The majority of HPV infections acquired after initial sexual exposure in
immunocompetent women is transient. In a study among HIV positive
and negative young women ages 13 to 18, after an initial HPV infection,
the mean time to loss of the initial infection was significantly shorter
among HIV-negative (403 days) compared to HIV-positive women
(689 days). The likelihood of clearance among HIV-positive women
decreased with lower CD4 cell count and co-infection with ≥2 high-
risk HPV types (Moscicki et al., 2004). Even among women with normal
range of CD4 count, the HIV infection conferred a higher prevalence of
persistent HPV infection. Co-infection of HPV and HIV predisposes
women to persistent HPV infection, a known precursor of invasive
cancer of lower genital tract. In women, HPV infection is associated
with cancer of the cervix, vulva, vagina, anus and oropharynx. As there
is no current approved therapeutic HPV vaccine, cervical cancer
screening strategies for HIV is critical to long term management of pre-
invasive disease.

Multiple cervical cancer screening strategies such cytology based
method with Papanicolaou test (Pap test), HPV DNA testing, and visual
inspection with acetic acid (VIA) or visual inspection with lugol's iodine

(VILI), have been examined in HIV women. The success of any strategy
is highly dependent on expanding access to all HIV-infected women,
obtaining high follow-up rate from the point of screening through the
course of treatment and positioning cervical cancer screening program
within the context of comprehensive HIV care. Women's Interagency
HIV Study (WIHS) studied the role of Pap test screening, every six
months, on the incidence of abnormal cytology and invasive cervical
cancer. During 5 year follow up, 73% of HIV-positive women had at
least one abnormal Pap test compared to 42% in HIV-negative; the
majority of the abnormalities were mild at Atypical Squamous cell of
Undetermined Significance (ASCUS) although regression of abnormal
findings was significantly lower among HIV-positive vs HIV-negative
(Massad et al., 2001). With median follow-up at 10. 3 years, WIHS re-
ported the incidence of invasive cervical cancer was not significantly
elevated in HIV-positive women at (21.4 of 100,000 person-years)
compared with HIV-negative women (0 of 100,000 person-years;
P = 0.59), highlighting the benefit of cervical cancer screening (Massad
et al., 2009). The screening schedule as adopted within the WIHS study,
Pap test every 6 months is currently not the standard of care nor is this
feasible outside of clinical trial. In adolescent women, whether HIV
infection is acquired via sexual or perinatal exposure, the first cervical
cancer screening is recommended to start within the first year of sexual
exposure rather than delay to age 21 as is the guideline for normal risk
women. Based on CDC guidelines, for women with newly diagnosed
HIV-infection, the first cervical cancer screening is recommended to
start at the time of HIV diagnosis with repeat in 6 or 12 months (Kaplan
et al., 2009). The length of screening can be extended to every 3 years
after three consecutive negative annual screening tests. Women with
cytological abnormalities demonstrating ASCUS with positive reflex
HPV DNA testing, ASC-H, LSIL or HSIL should undergo colposcopic
evaluations. For women older than 30 years, either abnormal cytology
or positive HPV testing will also require additional assessment with
colposcopy and biopsies as indicated.

In limited resource settings with no established national cervical
cancer control, a “see-and-treat” approach has been supported by
World Health Organization, as this can triage women to immediate
treatment with cryotherapy without additional procedures such as
colposcopy and biopsy. Screen and immediate treat also reduce loss to
follow-up rate. Two potential strategies, HPV testing and VIA, have
been evaluated in the HIV-positive population. VIA studies conducted
among HIV-positive women showed good performance with a range of
sensitivity at 48–76% and specificity at 69–92% for CIN2+, although
test performance is dependent on quality control of the operator
(Akinwuntan et al., 2008; Chibwesha et al., 2016; Firnhaber et al.,
2013). Utilizing community engaged process with community health
workers, the Zambian VIA program successfully screened >102,000
women, 28% of them HIV-positive (Parham et al., 2015). A “see-and-
treat” program was possible for 87% of participants, HIV-positive
women were less likely to be eligible for cryotherapy treatment due to
large cervical lesion or risk of invasive cancer. Management of HIV-
positive women require special precautions when using a VIA based
screening model. Alternatively, HPV testing has high sensitivity with
lower specificity for the detection of cervical CIN2+. Studies among
HIV patients conducted in Zambia, South Africa and Tanzania provide
a range of sensitivity (88–94%) with specificity (51–82%) (Chibwesha
et al., 2016; Dartell et al., 2014; Kuhn et al., 2010). Beyond the test
performance, HPV testing offers several advantages: limited training
requirements for sample collection, reduced time for sample collec-
tion compared to VIA, possibility of self-sampling reducing burden on
human and facility resources. Based on the existing health infra-
structure, immediate triage to cryotherapy treatment or VIA/VILI
followed by treatment is recommended. Certain challenges in HPV
primary screening need to be evaluated including issues of cost and
same day test and treatment. Implementation studies are needed using
point of care HPV testing to increase uptake of screening in HIV-po-
sitive women.
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5. Treatment of cervical cancer in HIV-infected patients

5.1. Medical management of immunosuppression

Cancer management of HIV-positive patients requires an awareness
and management of potential medical complication. The time point of
cervical cancer diagnosis may coincide with initial recognition of the
HIV infection. Coordination of care can help optimize adherence to
ART, monitoring of medication interaction during cancer therapy and
psychosocial support of the women. (See Table 1) In cancer patients,
the interaction of the tumor and active HIV infection results in sig-
nificant T cell dysfunction at diagnosis. At the initiation of cancer
therapy, baseline values of CD4+ cell count and HIV RNA viral are
needed. HIV-positive patients can experience myelosuppression in-
creasing risk of neutropenia related bacterial infection and potential
reactivation of dormant viral infections. Chemotherapy drugs can in-
duce immunodeficiency by depletion of CD4 T lymphocytes more so
than CD8 T cells (Mackall et al., 1997), and to a lesser extent B cells and
natural killer cells. Among patients with AIDS-related lymphoma on
HAART, the CD4 T cells count dropped by 50% after 3 months of
treatment but recovered within one month post treatment (Powles
et al., 2002). In study conducted in South Africa, HIV-positive cervical
cancer patients had median CD4 cell count at ≤354 cells/μl at the
initiation of concurrent chemoradiation (Simonds et al., 2012). Similar
values were reported in a study out of Botswana with 10% of patients
having CD4 ≤ 200 cells/μl. Risk of opportunistic infections increase
with CD4+ cell count ≤200 cells/μl (Dryden-Peterson et al., 2016).
Guidelines exist regarding initiation of prophylactic medication for
opportunistic infections, and include initiation of trimethoprim-sulfa-
methoxazole double strength for Pneumocystis pneumonia at any CD4
cell count with AIDS defining illness (Kaplan et al., 2009). In addition,
HIV care clinics can provide guidance on current primary varicella
vaccination, influenza vaccine, pneumococcal vaccine and patients
current Hepatitis B immune status.

5.2. Cervical cancer staging

The guidelines for cervical cancer staging continue to prioritize a
clinical rather than imaging based staging, although controversies exist
(Jolly et al., 2017). In LMIC where most cervical cancer is diagnosed, an
appropriate trained physician can stage cervical cancer by combination
of pelvic exam, chest x-ray to exclude lung metastasis and abdominal
ultrasound to evaluate for hydronephrosis. Cervical cancer patients
with HIV are on average 10 years younger than HIV-negative patients
(Dryden-Peterson et al., 2016; Simonds et al., 2015). A high proportion
of cervical cancer in LMIC is diagnosed at advanced stage; this reflects
an overall lack of cervical cancer screening and early diagnosis. Eva-
luation utilizing computed tomography (CT) scans and [18F]fluor-
odeoxyglucose ([18F]FDG) positron emission tomography PET/CT scans
are utilized with high frequency in staging of cervical cancer in high
income countries. Compared to surgical staging, clinical staging is
likely to under-stage an estimated 20–30% of early stage disease
(Lagasse et al., 1980). In early stage when decisions regarding elig-
ibility for surgical management are under consideration, accurate as-
sessment of pelvic lymph nodes is critical. In a prospective study of
PET/CT scan in early-stage disease, sensitivity for nodal involvement
was 72% and specificity of 99.7% and these values increased to 100%
and 99.6% for nodes >0.5 cm (Sironi et al., 2006). Based on PET/CT
scan finding of extra pelvic disease, potential modification of treatment
planning is done utilizing newer modalities such as intensity-modulated
radiation therapy (IMRT). Persistent generalized lymphadenopathy
among HIV-positive patients can indicate a host of conditions including:
reactive hyperplasia, extrapulmonary tuberculosis, opportunistic in-
fections, lymphoma or metastatic cancer. Analysis of PET/CT scan
among HIV-positive lymphoma patients have reported high false posi-
tive rate and decreased accuracy for patients with HIV plasma RNA

viral load >200 copies/ml (Dunleavy et al., 2010; Mhlanga et al.,
2014). In addition, the use of PET/CT scanning as a tool to assess post
treatment response may be limited due to lower positive predictive
value in HIV infected cancer patients (Dunleavy et al., 2010). Studies on
the predictive value of PET/CT scans in HIV-positive cervical cancer
staging is lacking.

5.3. Surgical management

Surgery plays a role in the management of early stage cervical
cancer and offers some advantages over chemoradiation therapy. A
gynecologic oncologist or gynecology surgeon is trained to safely per-
form radical hysterectomy and lymphadenectomy for cervical cancer.
Severe shortage of trained surgical oncologists in many LMIC limit
access to life saving procedures for cervical cancer patients. Where
there is a shortage of radiation therapy (RT) services, neoadjuvant
chemotherapy followed by radical hysterectomy has been evaluated as
an alternative approach for limited resource settings (Kim et al., 2013).
HIV-positive women with newly diagnosed cervical cancer in early
stages are eligible for surgical management and appropriate pre-sur-
gical preparation can optimize the perioperative recovery. Co-infection
with hepatitis C virus or hepatitis B virus is common among HIV pa-
tients and influences selection of specific ART (Nunez and Soriano,
2005). Baseline pre-surgical evaluation may yield below normal pla-
telets or HIV-associated immune thrombocytopenic purpura (HIV-ITP)
(Scaradavou, 2002). Surgical outcome study on 308 HIV-positive pa-
tients undergoing abdominoperineal resection for anal cancer reported
risk of post-operative hemorrhage at 5.1% compared to 1.5% in HV-
negative patients with no difference in rates of post-operative infection
(Leeds et al., 2016). Utilizing national records in the US (1994–2007),
HIV-infected compared to HIV-negative women undergoing gynecology
procedures had increased infection complications and extended length
of hospital stay (Penman-Aguilar et al., 2012). Surgical techniques in-
cluding minimally invasive surgery in gynecologic procedures may
decrease risk of post-operative infection.

6. Chemoradiation therapy

Most cervical cancer patients in LMICs present with locally ad-
vanced disease and most patients with cervical cancer in LMICs with
HIV-infection tend to be younger making mortality in this group even
more challenging to cope with (Simonds et al., 2015).

Treatment of locally advanced cervical cancer includes RT, which
includes external beam RT and brachytherapy and concurrent cisplatin
based-chemotherapy (Chuang et al., 2016; Eifel et al., 2004; Koh et al.,
2015). Randomized studies in Western countries have recognized im-
proved survival in patients treated with concurrent chemoradiation
compared to RT alone and thus it is warranted to prescribe this treat-
ment to patients in developing countries (Chuang et al., 2016; Eifel
et al., 2004; Koh et al., 2015). However, access to RT is limited in LMICs
where the burden of cervical cancer and HIV is highest (Grover et al.,
2015b).For example, of the 54 countries in Africa, 28 have no radiation
capacity altogether and only 20 countries have high-dose or low-dose
rate brachytherapy (Grover et al., 2017). As a result, women in settings
without access to any RT are treated with neoadjuvant chemotherapy
followed by radical hysterectomy and external beam RT with con-
current chemotherapy followed by radical hysterectomy if no bra-
chytherapy is available (Kim et al., 2013).

6.1. Palliative care

Palliative care for cervical cancer patients can be delivered at both
low and high resource cancer center and provides the most humanistic
care of the cancer patient and her family. Palliative care services fa-
cilitate optimal management of the cervical cancer patient integrating a
multidisciplinary model including physical and psychosocial needs.
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Cervical cancer patients with progression of the disease may experience
weight loss, fatigue, loss of mobility, malodorous vaginal discharge
from tumor necrosis with bacterial overgrowth and vesico-vaginal fis-
tula. Women suffer from pelvic and bone pain as the cancer spreads to
the pelvic side wall invading the sciatic nerve or obstructing the ureter
outlet leading to hydronephrosis. Based on WHO estimates, 80% of the
population globally lack access to appropriate opioid analgesic, there is
need to expand access to essential medicine such as morphine (Connor
and Bermedo, 2014). The most basic of cancer pain management fol-
lowing the WHO pain ladder can be administered in limited resource
setting (World Health Organization, and Reproductive Health, World
Health Organization, 2014). Most patients (50–83%) at the end of life
prefer to die at home (Gomes et al., 2012). Depending on a nation's
health policy and health system resources, as many as 13–85% are
dying in the hospital thus failing the wishes of the patient and their
family (Pivodic et al., 2016). In SSA, significant strides were made in
integration of HIV care within the community including palliative care
services and these existing frameworks provide a basis upon which to
expand home palliative services to cancer patients.

6.2. Survival outcome

Data regarding treatment outcomes of HIV-infected cervical cancer
from Western Countries are limited since HIV-infected patients were
excluded from large randomized studies evaluating outcomes of pa-
tients receiving RT vs. concurrent chemotherapy and RT. (Eifel et al.,
2004; Rose et al., 1999; Rose et al., 2007) Previous studies in cervical
cancer outcomes from SSA showed poor treatment completion rates in
HIV-positive women, resulting in poorer treatment response compared
to HIV-negative patients (Simonds et al., 2012). HIV-positive women
had higher rates of grade 3 or 4 hematological toxicities with CRT
(Simonds et al., 2015). However, in these studies, the majority of pa-
tients were started on ART at treatment initiation for cervical cancer,
which may account for worse treatment outcome and tolerability. Other
recent studies looking at outcomes of women with or without HIV in
modern post-ART era have shown worse survival in HIV-infected
women. However, they are limited in adequate treatment information
or include women treated with palliative and radical intent (Dryden-
Peterson et al., 2016; Ferreira et al., 2017). Perhaps worse outcome
seen in these studies is associated with receipt of inadequate treatment
due to factors associated with patient's HIV management or physician
bias.

In the modern post-ART era, where cervical cancer patients are well
managed in regards to their HIV infection, studies from SSA did not
note any difference in treatment toxicities for HIV-positive and negative

patients treated with CRT (Mdletshe et al., 2016). Similarly, cervical
cancer patients who are able to initiate curative intent chemotherapy
and RT are found to have no difference in outcome by HIV-status.
Factors associated with survival in this group are similar to what has
been noted for HIV-negative patients, i.e. total radiation dose, receipt of
chemotherapy and baseline hemoglobin levels (Dryden-Peterson et al.,
2016).

Further larger studies are needed to study outcomes of cervical
cancer patients in post-ART era with robust treatment and toxicity in-
formation to truly dissect role of immune dysfunction vs. inability to
receive adequate therapy and the factors associated with receipt of
inadequate therapy (HIV, physician bias or lack of access) as the cause
of poor outcomes of cervical cancer patients with HIV.

6.3. Gaps in knowledge

Large multicenter prospective treatment trials have been lacking in
the HIV-positive group of patients. Cohort studies have provided the
basis for evidence up until this point. A large International Atomic
Energy Agency study recruited in African sites was prematurely halted
and preliminary results have not been made available. The AIDS ma-
lignancy consortium has been set up to attempt to develop these much-
needed collaborative studies and a small Phase I study has been com-
pleted looking at chemoradiation feasibility in 3 African sites. The in-
itial results are awaited in 2017.

The current NCI clinical trials database reveals that there are no
active treatment studies that either specifically study HIV positive pa-
tient outcomes in cervical cancer or allow HIV positivity as an inclusion
criteria (National Institute of Health, n.d.). It is particularly concerning
that no targeted agents have been, or will be, tested in the short term in
this patient population. With the burden of disease carried in devel-
oping countries the delay in focusing on this group will have potentially
detrimental outcomes for future patients (Table 2).

7. Conclusion

The world's attention is turning to management of non-communic-
able diseases (NCD). The 2030 Sustainable Development Goals on
NCD's is to reduce by one third premature mortality from NCD's which
extends to cervical cancer, the second most common cause of cancer
associated mortality for women (Torre et al., 2015). Many of the in-
itiatives including reducing tobacco exposure, increasing access to
vaccinations and increasing access to essential medicines are cross
cutting to many NCD's. HIV-infected women as a special population, are
at increased risk for cervical cancer. Overall risk of co-morbid condi-
tions will increase with aging of the HIV-positive population. Oppor-
tunities for cervical cancer control include implementation of effective
HPV vaccination in children with HIV, expansion of cervical cancer
screening program in LMIC and early diagnosis and treatment of high
grade CIN and cervical cancer. Given the prolonged life expectancy
with the advent of ART, opportunities to enhance cervical cancer con-
trol in partnership with a comprehensive care approach to HIV disease
management ought to be thoroughly explored.
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Table 2
Clinical and research needs.

Prevention
HPV vaccine uptake among children with HIV at target age group
Long-term efficacy of HPV vaccine in HIV-infected women

Screening
Implementation of HPV DNA based screening in HIV comprehensive care
programs
Point of care test using HPV DNA for “see and treat” strategies
Cervical cancer screening strategies in older HIV-positive women
Inclusion of HIV-positive women in studies of novel HPV disease biomarkers

Treatment
Surgical management of early stage cervical cancer in HIV patients and long term
survival data
Use of targeted cancer therapeutics and interactions with antiretroviral drugs
Large multicenter treatment trials inclusive of HIV patients
Adjuvant chemotherapy for high risk cervical cancer HIV-positive women post
chemoradiation therapy
Neoadjuvant chemotherapy in limited resource setting inclusive of HIV-positive
women
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