-

View metadata, citation and similar papers at core.ac.uk brought to you by . CORE

provided by Harvard University - DASH

"W DIGITAL ACCESS TO
LN SCHOLARSHIP AT HARVARD

Cancer burden among HIV-positive persons in Nigeria:
preliminary findings from the Nigerian AIDS-cancer match study

The Harvard community has made this article openly available.
Please share how this access benefits you. Your story matters.

Akarolo-Anthony, Sally N, Luigino Dal Maso, Festus Ighinoba,
Sam M Mbulaiteye, and Clement A Adebamowo. 2014. “ Cancer
burden among HIV-positive persons in Nigeria: preliminary
findings from the Nigerian AIDS-cancer match study.”
Infectious Agents and Cancer 9 (1): 1. doi:10.1186/1750-9378-
O-1. http://dx.doi.org/10.1186/1750-9378-9-1.

Published Version  doi:10.1186/1750-9378-9-1

Accessed February 19, 2015 3:40:16 PM EST

Citable Link http://nrs.harvard.edu/urn-3:HUL .InstRepos. 12064412

Terms of Use This article was downloaded from Harvard University's DASH
repository, and is made available under the terms and conditions
applicable to Other Posted Material, as set forth at
http://nrs.harvard.edu/urn-3:HUL .InstRepos:dash.current.terms-
of-use#LAA

(Article begins on next page)


https://core.ac.uk/display/28948057?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://osc.hul.harvard.edu/dash/open-access-feedback?handle=1/12064412&title=Cancer+burden+among+HIV-positive+persons+in+Nigeria%3A+preliminary+findings+from+the+Nigerian+AIDS-cancer+match+study
http://dx.doi.org/10.1186/1750-9378-9-1
http://nrs.harvard.edu/urn-3:HUL.InstRepos:12064412
http://nrs.harvard.edu/urn-3:HUL.InstRepos:dash.current.terms-of-use#LAA
http://nrs.harvard.edu/urn-3:HUL.InstRepos:dash.current.terms-of-use#LAA

Akarolo-Anthony et al. Infectious Agents and Cancer 2014, 9:1
http://www.infectagentscancer.com/content/9/1/1

Goc emme
RESEARCH ARTICLE Open Access

Cancer burden among HIV-positive persons in
Nigeria: preliminary findings from the Nigerian
AIDS-cancer match study

Sally N Akarolo-Anthony'#", Luigino Dal Maso®, Festus Igbinoba®, Sam M Mbulaiteye® and Clement A Adebamowo'#°

Abstract

Background: Although Nigeria has a large HIV epidemic, the impact of HIV on cancer in Nigerians is unknown.

Methods: We conducted a registry linkage study using a probabilistic matching algorithm among a cohort of HIV
positive persons registered at health facilities where the Institute of Human Virology Nigeria (IHVN) provides HIV
prevention and treatment services. Their data was linked to data from 2009 to 2012 in the Abuja Cancer Registry.
Match compatible files with first name, last name, sex, date of birth and unique HIV cohort identification numbers
were provided by each registry and used for the linkage analysis. We describe demographic characteristics of the
HIV clients and compute Standardized Incidence Ratios (SIRs) to evaluate the association of various cancers with
HIV infection.

Results: Between 2005 and 2012, 17,826 persons living with HIV (PLWA) were registered at IHVN. Their median
age (Interquartile range (IQR)) was 33 (27-40) years; 41% (7246/17826) were men and 59% (10580/17826) were
women. From 2009 to 2012, 2,029 clients with invasive cancers were registered at the Abuja Cancer Registry.

respectively.

The median age (IQR) of the cancer clients was 45 (35-68) years. Among PLWA, 39 cancer cases were
identified, 69% (27/39) were incident cancers and 31% (12/39) were prevalent cancers. The SIR (95% Cl) for
the AIDS Defining Cancers were 5.7 (4.1, 7.2) and 2.0 (0.4, 3.5), for Kaposi Sarcoma and Cervical Cancer

Conclusion: The risk of Kaposi Sarcoma but not Cervical Cancer or Non-Hodgkin’s Lymphoma, was significantly
increased among HIV positive persons, compared to the general population in Nigeria.

Keywords: HIV, Cancer, AIDS-cancer match, Registry linkage, Nigeria

Background

HIV infection is associated with an increased risk of
diverse cancers. Classically, the Centers for Disease
Control and Prevention (CDC) designated Kaposi sarcoma
(KS) cervical cancer (CC) and non-Hodgkin’s lymphoma
(NHL) as AIDS defining cancers (ADCs) because of the
association of these cancers with increased risk of HIV
infection. The advent of highly active antiretroviral therapy
(HAART) in 1996 has led to significant reduction in the
incidence and prevalence of these ADCs [1]. Nevertheless,
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the risk of ADCs remains high in many low and middle in-
come countries (LMIC) where there are significant
populations with HIV infection who are not on treatment.
In contrast, in countries with mature HIV epidemics and
combination ART, there is a modest increase in other
cancers which have been designated non-AIDS defining
cancers (NADCs), including anal, head and neck, lung and
liver cancers, Hodgkin’s lymphoma, and melanoma [2-6].
Most of the studies conducted to investigate the rela-
tionship between HIV infection and malignancies in
sub-Saharan Africa to date have largely emanated from
East and Southern Africa and this may not accurately
reflect the pattern of AIDS associated malignancies in
Africa [7-13]. Furthermore only one of these African
studies was population based and it showed that about
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70% of cancers occurring in the studied HIV infected
population in Uganda were ADCs. The risks of five other
NADC:s - cancers of the kidney, thyroid, uterus, conjunc-
tiva and Hodgkin’s lymphoma - were also increased [12].
Apart from such systematic studies, other reports from
Africa were based on hospital or pathology case series
with a majority of such studies emanating from Nigeria,
West Africa. Table 1 is a summary of the AIDS-associated
malignancy studies among adults in Africa from January
2001 to December 2012.

Nigeria being the most populous country in Africa,
with an estimated population of 170,123,740 (41% of
whom are below age 15 years) in 2012 [23] and the third
highest population of persons living with HIV/AIDS
(PLWA) in the world, is expected to bear a significant
proportion of the projected AIDS associated cancer
burden in Africa. The incidence and prevalence of cancer
among PLWA in Nigeria is not known. This lack of
data hampers the ability to formulate sound policy for
clinical and public health intervention. The successful
implementation of record-linkage studies in different parts
of the world, e.g. Uganda, India, suggests that this may
be a feasible approach to the study of AIDS associated
cancers in Nigeria.

We conducted this study to evaluate the spectrum of
cancers diagnosed among PLWA in Nigeria using the
record-linkage technique.

Results

We excluded 1103 (6%) and 75 (4%) clients from the
HIV and cancer registries respectively, because they had
missing data on age, date of diagnosis or several demo-
graphic variables. The participant flow is summarized in
Figure 1 and the characteristics of the population study
are summarized in Table 2. Between 2005 and 2012,
17,826 clients were registered by the HIV registry. The
median age (Interquartile range (IQR)) of the HIV clients
was 33 (27-40) years. On average, ~2000 clients were
registered with the HIV registry per year, of whom 41%
(7,246/17,826) were men and 59% (10,580/17,826) were
women. From 2009 to 2012, 2,029 clients with invasive
cancers were registered at the cancer registry. The
median age (IQR) of the cancer clients was 45 (35-68)
years. On average, ~500 clients were registered with
the cancer registry/year, 36% (728/2,029) of these were
men and 64% (1,301/2,029) were women.

Among PLWA, 39 cancer cases were identified, 31%
(12/39) were prevalent cancers and 69% (27/39) were
incident cancers. All the prevalent cancers occurred from
34 months before to 2 months after registration, while
44% (12/27) and 56% (15/27) of the incident cancers
occurred in the early and late incident periods respect-
ively. Also, 26% (10/39) of the cancers identified were
among men and 74% (29/39) among women. The ADCs
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identified were KS and CC; while the NADCs were breast,
ovary, prostate, liver, anal, eye and other non-epithelial
skin cancers. The ADCs and NADCs accounted for
41% (16/39) and 59% (23/39) of the cancers among
PLWA respectively. The SIR (95% CI) for the ADCs were
5.7 (4.1, 7.2) and 2.0 (0.4, 3.5), for KS and CC respectively.
We observed 9 cases of breast cancer, but the SIR was not
significantly increased (SIR 1.6, 95% CI 0.2, 3.0). Table 3
shows the types, ICD and morphology codes of the
observed cancers among HIV-infected persons.

Discussion

This study is the first to use record linkage analysis to
estimate cancer incidence among PLWA in West Africa.
Among the ADCs, only KS was significantly increased
among HIV positive persons and there was no statistically
significant increase in incidence of NHL, CC and NADC:s.
These results for KS and CC are consistent with the
findings from studies conducted in other countries
where increased risk of KS among HIV positive persons
and no association between CC and HIV was found
[24-26]. Although several studies suggest that the burden
of NHL is increased among HIV positive persons in
Africa [12,13,27,28], studies from West Africa have not
supported this, just like our results. Similar to Bolarinwa
et al., we identified several cases of NHL in the general
population but none of these were matched in the HIV
registry [18].

The relatively low incidence of cancers among HIV
positive persons in Nigeria is probably multifactorial.
An important possibility may be due to lack of cancer
diagnosis. Given the size of the HIV/AIDS epidemic and
main focus to diagnose and treat HIV or roll out preven-
tion programs, care providers may miss clinical features
suggestive of cancer in persons with HIV infection or
fail to investigate those clients thoroughly. Although
not well documented, our causal impression is that some
physicians who are concerned about occupational exposure
to HIV may provide limited quality services to HIV
positive persons [29,30]. Finally, the infrastructure to
diagnose, refer, and register patients may also have
caused low levels of utilization of diagnostic procedures
needed to confirm cancer diagnosis in PLWA [29].

There is some evidence that ascertainment of cancer
by the ABCR may not be complete. For example, the
Kampala Cancer Registry, which covers a population of
about 2.1 million, registered 4235 cancer cases during
2007 - 2009 [31]. ABCR, which covers a population of
about 1.4 million, registered 1815 cancer cases from
2009-2011 registered. This may be due to a longer
experience with cancer registration resulting in more
complete data or a lifestyle with a higher cancer risk
profile in Uganda. We also note that the HIV prevalence
is higher in Kyadondo compared to Abuja, 15% and



Table 1 Summary of AlDS-associated malignancy studies among adults in Africa, January 2001 - December 2012

Reference Study type Study population Study period Key findings

Ocheni (2004) [14] Case series University College Hospital, Ibadan, Nigeria Oct 2001 - June 2002 KS prevalence =0.01%
n=6; age range =29-35; m:f = 1:14 CC prevalence =0.01%

NHL prevalence = 0.02%

Cisse (2007) [15] Case series Hopital du Point G, Bamako, Mali Oct 2004 - Sept 2005 KS prevalence = 1.6%
n=37; mean age =39.5; mf=1:1

lbekwe (2011) [16] Case series University college hospital Ibadan, Nigeria Oct 2008 - Sep 2009 KS prevalence =0.5%
n=13; age range =26 - 56; m:f = 1:1

Abdus-Salam (2006) [17] Case series University college hospital Ibadan, Nigeria 2005- 2007 CC prevalence =2.7%
n=6

Bolarinwa (2009) [18] Case series Obafemi Awolowo university teaching hospital, lle-Ife, Nigeria Jan 1993 - Aug 2008 NHL = 1.5%
n=29; age range =24 - 60, m:f = 1:1

Chu (2010) [19] Case series 3 primary care HIV clinics, Khayelitsha, Cape town, South Africa May 2001 - Jan 2007 KS prevalence = 2.4%
n=189; age IOR=29 - 41, mf=141

Iregbu (2006) [20] Case series National hospital Abuja, Nigeria Jan 2002 - July 2005 KS prevalence = 0.8%

Sitas (2000) [13]

Stein (2008) [21]

Mbulaiteye (2006) [12]

Chaabna (2011) [22]

Case—control

Case—control

AIDS cancer registry match

Population-based
cancer registries

n =15; age = 20-49; mf=2:1
Chris Hani-Baragwanath, Hillbrow, New Johannesburg Hospitals, South Africa
n CC=167,n KS=89; n=NHL=23

Chris Hani Baragwanath, Hillbrow & New Johannesburg Hospitals,
Johannesburg, South Africa

n CC=167;n KS=89;, n NHL=50
Age range =18 - 55%

Kampala cancer registry and AIDS support organization, Kyadondo, Uganda

Number of incident cancers = 137; age IQR = 25-35

Kyadondo, Uganda; Harare, Zimbabwe; Setif, Algeria; Sousse, Tunisia;
and Gharbiah Egypt

1995 - 1999

Mar 1995-June 2004

Oct 1998 - Dec 2002

1998 - 2002

KS*=21.9 (12.5, 38.6)
NHL*=5.0 (2.7-9.5)
CC*=16(1.1-23)

Age group 18 — 34 only

KS* =586 (27.6, 124.5)
NH*=66 (3.7, 12.0)
CC*=15 (09, 24)

KS* =64 (4.8-84)

NHL" =67 (18-17)
CC*=24(11-14)

KS” = <0.3- 26.3/100,000
CC" =<8-34.8/100,000
NHL" = 2.4 - 11.9/100,000

n = number of cases with HIV; m: f = male: female; *OR and 95% confidence interval; *SIR and 95% confidence interval; Fincidence.
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8.6%, respectively [12,32], which may lead to a higher
burden of HIV-associated cancers, such as KS in Uganda.
In this regard, it is worth noting that the prevalence of
human herpesvirus 8 is lower in Nigeria compared to
Uganda [33], which would also explain the lower preva-
lence of cancer in ABCR, particularly KS. Our study high-
lights the opportunity to improve case finding methods
of cancer registries in Nigeria. Similar to other countries
in Africa, the infrastructure for population-based cancer
registries is poorly developed and not fully linked to
the HIV screening and registration process. Increased
utilization of electronic medical records and databases,
improved collaboration between registries and a multi-
disciplinary approach to data collection and management
will improve case ascertainment of HIV and cancer cases,
their report to registries and the linkage of registry
data. A separate study evaluating the completeness of
data obtained by the ABCR is under way.

Other possible explanations for the low cancer incidence
include the availability of HAART, which would be associ-
ated with improved immune function and reduced
risk of AIDS-associated cancers, such as KS [34,35].
The coverage of HAART in HIV positive persons in
Nigeria is relatively low (24% of individuals who should
be on HAART [36]), thus the contribution of this factor
is uncertain. Loss to follow-up is another possible ex-
planation [36], as is competing mortality from common
diseases, such as tuberculosis and malaria.

Our study is also limited by the small sample size thus
we were unable to compare prevalent versus incident
cancers and we lacked sufficient power to detect small
differences that may exist between the general population
and the HIV positive population. Another limitation is
lack of unique individual personal identification numbers,
such as social security numbers, which would increase
the specificity and accuracy of the match. Nevertheless,
thorough clerical review of the linked records increased
our confidence in the matched records in study.
Additional research is needed to understand and improve
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Table 2 Baseline characteristics of persons registered
with the Institute of Human Virology Nigeria (IHVN)
HIV registry

Characteristics HIV registry (N=17,826)

Sex, n (%)

Male 7246 (41)
Female 10,580 (59)
Age (years), n (%)

0-14 1,389 (8)
15 -24 1,237 (7)
25-34 6,980 (39)
35 - 44 5,567 (31)
45 - 54 2,091 (12)
55-64 476 (2.5)
65+ 86 (0.5)
Median age at diagnosis, IQR (years) 33 (27-40)
Calendar year of registration, n (%)

2005 3,336 (18)
2006 4,409 (25)
2007 3017 (17)
2008 2414 (14)
2009 2,025 (11)
2010 1,134 (6)
2011 833 (5)
2012 658 (4)

the specificity of matches in resource-limited settings,
where unique individual identification numbers are gener-
ally lacking. As the HIV positive population in Nigeria
continues to age, coverage with HAART improves and
the registry systems are strengthened, more record
linkage studies to examine the growing public health
impact of cancers occurring in people living with
HIV/AIDS will be warranted.

HIV Registry
n=18929

|

Excluded from analyses
n=1103

Cancer Registry
n=2104

Excluded from analyses
n=75

Figure 1 Participants flow chart.

= Record Linkage &

HIV Registry n= 17826
Cancer Registry n=2029
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Table 3 Spectrum of observed cancers and standardized incidence ratios for HIV-infected persons

Cancer type ICD code Morphology code N (%) Incidence/100,000 person years
Crude rate SIR (95% Cl)
AIDS defining cancers
Kaposi sarcoma C46 9140 8 (21) 49 57 41,72
Cervical cancer 53 8070 8 (21) 78 2.0 (04, 3.5
Non AIDS defining cancers
Anus 21 8010 10 0.6 0.3 (0, 17.8)
Liver C22 8170, 8174 3(8) 18 05(0,5.1)
Other non-epithelial skin C44 8070 3(8) 18 40 (0, 8.5)
Breast C50 8010, 8521 9(23) 8.8 1.6 (0.2, 3.0)
Ovary C56 8010, 8310 2(5) 20 3.6 (0, 20.1)
Prostate cel 8010 1) 0.6 04 (0, 16.9)
Eye C69 8052 1) 0.6 1.5(0, 18.1)
Other, non-specified 8001 3(8) 18 05 (0,4.7)

Conclusions

We used record-linkage analysis to evaluate AIDS-defining
cancers in Nigeria and provide insights about their risk.
Consistent with the findings from other studies, the
risk of Kaposi Sarcoma but not Cervical Cancer or Non-
Hodgkin’s Lymphoma, was significantly increased among
HIV positive persons, compared to the general population
in Sub-Saharan Africa. Further studies are required to
more thoroughly examine the relationship between
cancers and HIV in West Africa and its determinants.

Methods

Study population

Abuja where this study was conducted is Nigeria’s Federal
Capital Territory, it had a population of 1.4 million in
2006 [37]. Because of its role as the capital of Nigeria,
individuals from all the country’s ethnic groups, tribes
and religions live there. Muslims make up approximately
50% of the population, Christians 40%, while the remain-
der adhere to indigenous beliefs. Abuja has five districts
and several surrounding towns and villages. The estimated
HIV prevalence in Abuja FCT was 8.6% in 2010, the fifth
highest in Nigeria [32].

HIV registry

The study population is a cohort of 18,929 HIV positive
persons, who were registered at the Institute of Human
Virology Nigeria (IHVN) HIV Care and Treatment pro-
grams in Abuja, Nigeria between 2005 and 2012. The IHVN
HIV cohort was established in 2005, and has accrued ~2,000
new clients per year on average, of whom the majority
(>90%) have Abuja as their permanent address. Upon
registration, each person is given a unique HIV cohort
identification number, in addition to the hospital number.
Information on age, date of birth, first name and last name,

sex, marital status, educational level, occupation, address
(street/city/state) and phone number are obtained. In
addition, anthropometric measurements and physical ex-
aminations are performed, biologic samples are collected
for quantitative and qualitative tests and referrals to appro-
priate departments are made when indicated. More than
90% of the clients have complete demographic information.

Cancer registry

Abuja Cancer Registry (ABCR) is a population based
cancer registry established in 2009. It covers the popula-
tion of Abuja where majority of its clients (>97%) per-
manently reside. National Hospital Abuja (NHA), which
is located in one of Abuja’s main districts, and University
of Abuja Teaching Hospital (UATH), which is located in
the main suburban district of Abuja are the main
sources of data for the ABCR. Other ABCR data sources
include public and private hospitals, and free-standing
pathology laboratories in Abuja. Cancer registrars visit
the data sources once a month to perform medical chart
abstraction and identify new cases of cancer diagnosed
during the month. For each new case, hospital number,
first and last names, age and date birth, sex, tribe,
address, date of diagnosis, tumor site and histology are
collected.

Registry linkage

The registry linkage was performed with a probabilistic
matching algorithm, using the software for automated
linkage in Italy (SALI) software. SALI is a software
designed for a linkage analysis of small registries, with
few expected linked cases [38]. Files with first name, last
name, sex, date of birth and HIV or cancer registration
numbers were provided by each registry and used for the
linkage analysis. The names were edited by deleting titles,



Akarolo-Anthony et al. Infectious Agents and Cancer 2014, 9:1
http://www.infectagentscancer.com/content/9/1/1

prefixes, suffixes and by correcting common variations in
spelling in order to improve match sensitivity. The registry
linkage was conducted in collaboration with the devel-
opers of SALIL Linkage was done by researchers who were
independent of the HIV and cancer registries. To ascertain
the validity of the linkage analysis, an extensive review
of the medical records was conducted, to confirm the
identifiers and diagnosis on all matched cases.

Statistical analysis

Descriptive analyses were performed to characterize the
demographic attributes of the clients in the IHVN and
ABCR registries. Cancer incidence rates among HIV
positive persons, were estimated by dividing the number
of cancers by person-years of follow-up. In addition, we
categorized cancers in persons with HIV or AIDS occur-
ring 60 months before to 3 months after registration at
IHVN'’s HIV treatment and prevention sites as prevalent;
cancers occurring 4 to 27 months after registration as
early-incident; and cancers occurring 28 months after
registration as late-incident cancers [12]. Standardized
incidence ratios (SIRs), a ratio of the number of cancers
observed among subjects, to the number of cancers
expected, were estimated and used to evaluate the asso-
ciation of various cancers with HIV infection in the
incident period. The number of expected cases for each
cancer type was calculated as a sum of the product of
person-time of HIV positive clients and the corresponding
sex, age and period specific cancer rates from the ABCR.
The source of the population count was Nigeria’s National
Population Council (NPC) data, which is stratified by age,
sex and geographic location [37]. As in the Ugandan
record-linkage study, we considered cancers to be as-
sociated with HIV infection if SIRs were significantly
increased in the incident period [12]. Statistical analyses
were performed with SAS for UNIX statistical software
(version 9.2; SAS Institute).

Consent

Written informed consent was obtained from the patient
for the publication of this report and any accompanying
images.

Ethics

The study was conducted according to the Nigerian Na-
tional Code for Health Research Ethics and the Declaration
of Helsinki. Ethical approval to conduct this study was
obtained from the Institute of Human Virology Health
Research Ethics Committee.

Abbreviations

ABCR: Abuja cancer registry; ADC: AIDS defining cancers; AIDS: Acquired
immunodeficiency syndrome; CC: Cervical cancer; CDC: Center for disease
control; HAART: Highly active antiretroviral therapy; HIV: Human
immunodeficiency virus; KS: Kaposi sarcoma; ICD: International classification

Page 6 of 7

of diseases; IHVN: Institute of human virology Nigeria; NACA: National agency
for the control of AIDS; NADC: Non-AIDS defining cancers; NHL: Non-
hodgkin’'s lymphoma; PLWA: People living with HIV/AIDS; SALL: Software for
automated linkage in Italy.

Competing interests
The authors declare that they have no competing interest.

Authors’ contributions

SNA prepared the linkage files, performed the statistical analyses and drafted
the manuscript. LDM conducted the registry linkage. FI contributed to the
revision of the manuscript. SM coordinated the study and provided critical
revisions of the manuscript. CAA conceived the study, obtained funds,
contributed to the study design of the study and provided critical revisions
of the manuscript. All authors read and approved the final manuscript.

Acknowledgements

We thank Serraino Diego for his contribution to the registry linkage analysis.
This research was supported by the IHV-UM Capacity Development for Re-
search into AIDS Associated Malignancies (CADRE), a U.S. National Institutes
of Health grant (NIH/NCI D43CA153792-01) awarded to CAA.

Author details

'Department of Nutrition, Harvard School of Public Health, 677 Huntington
Avenue, Boston, MA, USA. “Office of Strategic Information and Research,
Institute of Human Virology, Abuja, Nigeria. *Epidemiology and Biostatistics
Unit, Aviano Cancer Center, IRCCS, Aviano, [taly. 4Abuja Cancer Registry,
National Hospital Abuja, Abuja, Nigeria. “Division of Cancer Epidemiology
and Genetics, National Cancer Institute, Bethesda, MD, USA. ®Institute of
Human Virology and Greenebaum Cancer Center, University of Maryland
School of Medicine, Baltimore, MD, USA.

Received: 21 August 2013 Accepted: 13 December 2013
Published: 5 March 2014

References

1. Centers for Disease Control and Prevention: HIV/AIDS surveillance report,
8. http://www.cdc.gov/hiv/pdf/statistics_hivsur82.pdf.

2. Goedert JJ, Cote TR, Virgo P, Scoppa SM, Kingma DW, Gail MH, Jaffe ES,
Biggar RJ: Spectrum of AlDS-associated malignant disorders. Lancet 1998,
351:1833-1839.

3. Cooksley CD, Hwang LY, Waller DK, Ford CE: HIV-related malignancies:
community-based study using linkage of cancer registry and HIV registry
data. Int J STD AIDS 1999, 10:795-802.

4. Frisch M, Biggar RJ, Engels EA, Goedert JJ: Association of cancer with
AIDS-related immunosuppression in adults. JAMA 2001, 285:1736-1745.

5. Selik RM, Rabkin CS: Cancer death rates associated with human
immunodeficiency virus infection in the United States. J Nat/ Cancer Inst
1998, 90:1300-1302.

6. Powles T, Robinson D, Stebbing J, Shamash J, Nelson M, Gazzard B,
Mandelia S, Moller H, Bower M: Highly active antiretroviral therapy and
the incidence of non-AIDS-defining cancers in people with HIV infection.
J Clin Oncol 2009, 27:884-890.

7. Parkin DM, Wabinga H, Nambooze S, Wabwire-Mangen F: AIDS-related
cancers in Africa: maturation of the epidemic in Uganda. AIDS 1999,
13:2563-2570.

8. Parkin DM, Garcia-Giannoli H, Raphael M, Martin A, Katangole-Mbidde E,
Wabinga H, Ziegler J: Non-Hodgkin lymphoma in Uganda: a case-control
study. AIDS 2000, 14:2929-2936.

9. Chokunonga E, Levy LM, Bassett MT, Mauchaza BG, Thomas DB, Parkin DM:
Cancer incidence in the African population of Harare, Zimbabwe: second
results from the cancer registry 1993-1995. Int J Cancer 2000, 85:54-59.

10.  Dal Maso L, Serraino D, Franceschi S: Epidemiology of AlDS-related tumours
in developed and developing countries. Eur J Cancer 2001, 37:1188-1201.

11. Dal Maso L, Serraino D, Franceschi S: Epidemiology of HIV-associated
malignancies. Cancer Treat Res 2001, 104:1-18.

12. Mbulaiteye SM, Katabira ET, Wabinga H, Parkin DM, Virgo P, Ochai R,
Workneh M, Coutinho A, Engels EA: Spectrum of cancers among
HiV-infected persons in Africa: the Uganda AIDS-cancer registry match
study. Int J Cancer 2006, 118:985-990.


http://www.cdc.gov/hiv/pdf/statistics_hivsur82.pdf

Akarolo-Anthony et al. Infectious Agents and Cancer 2014, 9:1
http://www.infectagentscancer.com/content/9/1/1

13.  Sitas F, Pacella-Norman R, Carrara H, Patel M, Ruff P, Sur R, Jentsch U, Hale M,
Rowiji P, Saffer D, et al: The spectrum of HIV-1 related cancers in South Africa.
Int J Cancer 2000, 88:489-492.

14. Ocheni S, Aken'Ova YA: Association between HIV/AIDS and malignancies
in a Nigerian tertiary institution. West Afr J Med 2004, 23:151-155.

15.  Cisse H, Dao S, Oumar AA, Dembele JP, Cisse IA, Traore CB, Fongoro:
[AIDS related Kaposi's disease in Hospital area in Bamako]. Mali Med
2007, 22:29-32.

16.  Ibekwe PU, Ogunbiyi OA, Ogun GO, George OA: Kaposi's sarcoma in
HIV-infected women and men in Nigeria. AIDS Patient Care STDS 2011,
25:635-637.

17. Abdus-Salam A, Ogunnorin O, Abdus-Salam R: HIV seroprevalence in
patients with carcinoma of the cervix in Ibadan, Nigeria. Ghana Med J
2008, 42:141-143.

18.  Bolarinwa RA, Ndakotsu MA, Oyekunle AA, Salawu L, Akinola NO, Durosinmi MA:
AIDS-related lymphomas in Nigeria. Braz J Infect Dis 2009, 13:359-361.

19.  Chu KM, Mahlangeni G, Swannet S, Ford NP, Boulle A, Van Cutsem G:
AlDS-associated Kaposi's sarcoma is linked to advanced disease and
high mortality in a primary care HIV programme in South Africa. J Int
AIDS Soc 2010, 13:23.

20. Iregbu KC, Elegba OY: Prevalence of Kaposi's sarcoma among adult HIV-
seropositive patients seen in a designated HIV treatment and care center
in Abuja, Nigeria. J Int Assoc Physicians AIDS Care (Chic) 2006, 5:115-118.

21. Stein L, Urban MI, O'Connell D, Yu XQ, Beral V, Newton R, Ruff P, Donde B,
Hale M, Patel M, Sitas F: The spectrum of human immunodeficiency
virus-associated cancers in a South African black population: results from
a case—control study, 1995-2004. Int J Cancer 2008, 122:2260-2265.

22. Chaabna K, Boniol M, de Vuyst H, Vanhems P, Antonio de Avila Vitoria M,
Curado MP: Geographical patterns of Kaposi's sarcoma, nonHodgkin
lymphomas, and cervical cancer associated with HIV infection in five
African populations. Eur J Cancer Prev 2011, 21:1-9.

23.  The world factbook. https://www.cia.gov/library/publications/the-world-
factbook/geos/nihtml.

24, Grulich AE, Li Y, McDonald AM, Correll PK, Law MG, Kaldor JM: Decreasing
rates of Kaposi's sarcoma and non-Hodgkin’s lymphoma in the era of
potent combination anti-retroviral therapy. AIDS 2001, 15:629-633.

25. Dal Maso L, Franceschi S, Polesel J, Braga C, Piselli P, Crocetti E, Falcini F,
Guzzinati S, Zanetti R, Vercelli M, Rezza G: Risk of cancer in persons with
AIDS in Italy, 1985-1998. Br J Cancer 2003, 89:94-100.

26.  Mbulaiteye SM, Parkin DM, Rabkin CS: Epidemiology of AIDS-related
malignancies an international perspective. Hematol Oncol Clin North Am
2003, 17:673-696. v.

27. Newton R, Ziegler J, Beral V, Mbidde E, Carpenter L, Wabinga H, Mbulaiteye S,
Appleby P, Reeves G, Jaffe H: A case-control study of human
immunodeficiency virus infection and cancer in adults and children
residing in Kampala, Uganda. Int J Cancer 2001, 92:622-627.

28. Newton R, Grulich A, Beral V, Sindikubwabo B, Ngilimana PJ, Nganyira A,
Parkin DM: Cancer and HIV infection in Rwanda. Lancet 1995, 345:1378-1379.

29.  Adebamowo CA, Ezeome ER, Ajuwon JA, Ogundiran TO: Survey of the
knowledge, attitude and practice of Nigerian surgery trainees to
HIV-infected persons and AIDS patients. BMC Surgery 2002, 2:7.

30. Reis C, Heisler M, Amowitz LL, Moreland RS, Mafeni JO, Anyamele C,
lacopino V: Discriminatory attitudes and practices by health workers
toward patients with HIV/AIDS in Nigeria. PLoS Med 2005, 2:e246.

31. KAMPALA CANCER REGISTRY REPORT for the Period 2007 - 2009. In Book
KAMPALA CANCER REGISTRY REPORT for the Period 2007 - 2009. Edited by
(Editor ed.Aeds.), AFCRN edition. Kampla, Uganda; 2012.

32. Global AIDS Response Progress Report (GARPR) Nigeria. http://www.
unaids.org/en/dataanalysis/monitoringcountryprogress/progressreports/
2012countries/ce_NG_Narrative_Report%5B19%5D.pdf.

33. Pfeiffer RM, Wheeler WA, Mbisa G, Whitby D, Goedert JJ, de The G,
Mbulaiteye SM: Geographic heterogeneity of prevalence of the human
herpesvirus 8 in sub-Saharan Africa: clues about etiology. Ann Epidemiol
2010, 20:958-963.

34. Detels R, Munoz A, McFarlane G, Kingsley LA, Margolick JB, Giorgi J,
Schrager LK, Phair JP: Effectiveness of potent antiretroviral therapy on
time to AIDS and death in men with known HIV infection duration.
Multicenter AIDS cohort study investigators. JAMA 1998, 280:1497-1503.

35.  Palella FJ Jr, Delaney KM, Moorman AC, Loveless MO, Fuhrer J, Satten GA,
Aschman DJ, Holmberg SD: Declining morbidity and mortality among

Page 7 of 7

patients with advanced human immunodeficiency virus infectio. HIV
outpatient study investigatorsn. N £ngl J Med 1998, 338:853-860.

36. Charurat M, Oyegunle M, Benjamin R, Habib A, Eze E, Ele P, Ibanga |, Ajayi S,
Eng M, Mondal P, et al: Patient retention and adherence to antiretrovirals
in a large antiretroviral therapy program in Nigeria: a longitudinal
analysis for risk factors. PLoS One 2010, 5:210584.

37. National population commission: 2006 population & housing census,
Nigeria. http://www.population.gov.ng/index.php/state-population.

38, Dal Maso L, Braga C, Franceschi S: Methodology used for “software for
automated linkage in Italy” (SALI). J Biomed Inform 2001, 34:387-395.

doi:10.1186/1750-9378-9-1

Cite this article as: Akarolo-Anthony et al: Cancer burden among HIV-
positive persons in Nigeria: preliminary findings from the Nigerian
AIDS-cancer match study. Infectious Agents and Cancer 2014 9:1.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central



https://www.cia.gov/library/publications/the-world-factbook/geos/ni.html
https://www.cia.gov/library/publications/the-world-factbook/geos/ni.html
http://www.unaids.org/en/dataanalysis/monitoringcountryprogress/progressreports/2012countries/ce_NG_Narrative_Report%5B1%5D.pdf
http://www.unaids.org/en/dataanalysis/monitoringcountryprogress/progressreports/2012countries/ce_NG_Narrative_Report%5B1%5D.pdf
http://www.unaids.org/en/dataanalysis/monitoringcountryprogress/progressreports/2012countries/ce_NG_Narrative_Report%5B1%5D.pdf
http://www.population.gov.ng/index.php/state-population

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Results
	Discussion
	Conclusions
	Methods
	Study population
	HIV registry

	Cancer registry
	Registry linkage
	Statistical analysis

	Consent
	Ethics
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


