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ABSTRACT
Background: Breast cancer is a common cancer in women worldwide and in Cameroon but the global number of
breast cancers in WLWHA is not known. Although the disease is not AIDS-defining, and albeit the decrease in the
national prevalence of HIV infection in the past few years in Cameroon, patients with HIV-related malignancies,
especially breast cancer are frequent. There is enormous challenge in the management of these patients in our
setting. Both diseases respectively and collectively, have a high morbidity and mortality. Few studies on the profile
of patients with both HIV infection and breast cancer have been carried out in our setting, whereas their Knowledge

is essential in the short and long term management strategies for both diseases.

Aim: This study was aimed at finding the factors associated with co morbidity of HIV and breast cancer.

Materials and methods: A one year prospective, cross-sectional, multi-centre pilot study in 5 hospitals across 3 regions
of Cameroon. Vital data on the patients and data concerning both HIV infection and breast cancer respectively were
assembled and analysed.

Results: We found 71 patients with malignant breast lesions and a concomitant co-infection of HIV. The
Standardised Incidence Ratio (SIR) of breast cancer amongst HIV positive patients compared to breast cancer in the
general population did not show any significant incidence of the disease in the latter group. The patients ranged in
age between 14 and 72 years (median age = 40+ 12) and 45% were less than 40 years of age. About 3% were males,
while 32% were unemployed and 55% were married. Majority (59%) had secondary education and beyond. The
HIV
serotype 1 was predominant (61%) and in 24% of cases there was type 1 and 2 co-infection. Majority (45%) had

main breast lesion was an invasive duct carcinoma (56.3%), followed by a lobular carcinoma (11.27%).

CD4 counts between 200 and 499 cells/mm3 and were diagnosed at advanced cancer stage (69%). The average

HIV/cancer transition time was 2.7 years.

Conclusion: HIV breast cancer comorbidity is common and the relation between the diseases remains complex.

Further studies are recommended to find out factors associated with and how they influence this relationship.
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INTRODUCTION

The
overwhelmed by known and emerging infections. It has also been

cervical cancer [1-3]. The history of HIV and its link with cancer
started with the first descriptions of AIDS [4]. People infected

burden of disease with HIV have a higher risk of some types of cancer than

in developing countries is being

shown by various studies that non-communicable diseases are
becoming a public health problem in these communities [1].
Numerous viral infections have for long been associated with
various types of cancers. Prominent amongst these is the

uninfected people.

Almost 4 decades after the apparition of the HIV/AIDS pandemic,
new challenges to this disease are being faced by patients and the
global health systems. Patients are living longer with HIV infection
due to increase availability of HAART with increased chances of
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developing a cancer [5].

Breast cancer is the most common cancer in women both in the
developed and less developed world. It is estimated that
worldwide over 508 000 women died in 2011 due to breast
cancer [6]. Although breast cancer is thought to be a disease of
the developed world, almost 50% of breast cancer cases and 58%
of deaths occur in less developed countries [7]. In Cameroon,
with a cancer prevalence of 25.000 and an annual incidence of
15.000, an age-adjusted incidence of 107 new cases per 100 000
inhabitants, breast cancer is most prevalent and accounts for

18.5% of all cases [8].

Much controversy exist concerning the relationship between HIV
and breast cancer, and breast cancer has no established viral
associations, although several reports alleging a direct relationship
have been suggested [9-11].

Although the oncologic relationship between HIV/AIDS and
certain cancers is well understood, there is little evidence about
breast cancer among individuals with HIV infection. The natural
history of breast cancer in individuals with HIV is poorly
understood, and it is unknown whether viral infection is a
protective factor for breast cancer development, a risk factor for
accelerated oncogenesis, or unrelated. A definitive link between
these two disease processes is yet to be established. Some reports
[12] indicate that breast cancer is not an acquired
immunodeficiency syndrome (AIDS)-defining disease and its
incidence is not increased in HIV patients.

Alternatively, the biology of breast cancer appears to be more
aggressive in HIV-positive women suggesting a permissive role of
the virus in the progression of the cancer [12]. The incidence of
breast cancer is however increasing in Sub Saharan Africa [13]
and has since overtaken invasive cervical cancer as the leading
cause of cancer in South African women [14]. The coexistence of
these two diseases in a single patient has become a reality [15],
which significantly increases health challenges amongst women

(16].

The national HIV infection rate in Cameroon has decreased from
12% in 1995 to 4.5% in 2014, yet there has been an upsurge of
both AIDS-defining and other cancers in patients with the
infection [17]. This is due to longer survival of HIV- infected
patients which increases the risk of cancer amongst them. This
occurs even though preventive actions against cervical cancer
began two decades ago with screening for breast cancer amongst
women. The shortcoming of this program is that it is limited to
urban areas and is not regular and also restricted to breast
palpation while mammography and biopsies are reserved for
suspicious cases.[18].The advent of HIV/AIDS has caused a
significant change in the epidemiology of cancer in Cameroon,
reducing the average incidence age for cancer in the population
by about 8 years [19].

In resource-stressed communities like ours, numerous difficulties
are faced in the management of HIV/AIDS and cancer patients
respectively, and the situation is worse in patients who have both
diseases. The role of underlying genetics, co-infections, and
lifestyle exposure to known/ unknown antigens can never be
underestimated. It is imperative therefore those scientists should
continue to investigate the interaction of HIV and its proteins
with host machinery in the aetiology of cancer from a molecular
to epidemiologic level. This study of the profile of patients with
co morbidity of HIV and breast cancer in Cameroon is aimed at
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epidemiologic and other findings that
characterise patients with both diseases and serve as platform for
further studies.

MATERIALS AND METHODS

For this prospective study, data on patients with both HIV
infection and cancer from 5 pilot centres of an NCl-sponsored
HIV malignancies project were assembled. The data collection
began from January 1 to December 31 2015. It is from this cohort
that we extracted data on patients who tested HIV positive and
had a breast cancer. The vital statistics of the patient, data on HIV
and cancer respectively were all assembled and analysed. The

documenting basic

duration of both cancer occurrence and HIV infection were
inferred from the respective dates of diagnoses of the diseases.

RESULTS

Table 1: Age distribution of HIV+ /breast cancer patients in our study.

Age range (years) Number %

<19 1 1.4
20-29 4 5.6
3039 217 38

4049 14 19.7
50-59 14 19.7
60-69 10 14.1
>70 1 1.4
Total 71 100

Breast cancer in HIV+ patients predominates at the peak age

group 30-39 years (38.0%). A high proportion of cases are below 40
years of age (45.0%).

DISCUSSION

In Cameroon, breast and cervical cancers are the leading causes of
cancer-related morbidity and mortality [18]. Breast cancer is not an
acquired immunodeficiency syndrome (AIDS)-defining disease and
its incidence is not increased in HIV patients. The biology of
breast cancer appears to be more aggressive in HIV-positive women
suggesting a permissive role of the virus in the progression of the
cancer [12].

The first case of breast cancer in an HIV-infected person was
reported in the literature in 1988 and only 42 detailed patient
reports were available until the early 2000s [19]. While two
relatively small cohorts [20] reported a marginal increased
incidence in breast cancer in PWLWHA; the vast majority
document a statistically significant deficit [21].

We found an annual incidence of 71 patients with HIV/breast
cancer in this multi-centre study in Cameroon, unlike Amir et al
in a Tanzanian study that showed a statistically significant decrease
in the incidence rate of breast cancer in both males and females

after the appearance of HIV/AIDS [19].

Matching population based cancer registries with HIV/AIDS
registries may provide the best level of evidence to verify the SIR
trend [22]. Using this method, the majority of studies have shown
significantly lower standardized incidence ratios (SIR) for breast
cancer in WLWHA [23]. Using reports of the Yaounde Cancer
Registry [24], in this study we found a SIR of breast cancer in HIV
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positive patients compared to the general population to be 1.0.

This implies an equal prevalence of breast cancer in HIV patients
compared to the general population. This observation is similar to
a contemporary report of infected breast cancer patients in
Soweto, South Africa, which constitutes the largest cohort to date,
where Cubasch et al reported an equal prevalence of HIV in
breast cancer patients compared to women in the source
population [25]. However, more recent and updated cohort
studies have clearly shown a shift towards increasing SIR that
approaches that of the general population [26, 27], whereas some
European cohorts have shown a drop in this ratio [28].

This study found a prevalence of breast cancer in HIV+ males to
be about 3% (figure 1), a rate similar to that in the entire
population as reported in a previous study on male breast cancer
in this population [29]. Breast cancer patients with HIV receiving
ART are reported to have a relevant metabolic syndrome
significantly associated to patients with both diseases [30]. We did
not investigate this assertion in our study.

E male

umfemake

Figure 1: sex distribution of cases.
HIV+/breast cancer patients are predominantly female (97%).

Our patients ranged in age between 14 and 74 years (median age = 40+ 12)
and 45% of them were less than 40 years of age (table I). This finding is
similar to reports that patients with breast cancer in sub Saharan Africa
generally present at a relatively younger age regardless of HIV status [31].
The overall mean age of presentation in West African women is between 35
and 45 years, 10 to 15 years earlier than women in high-income countries
[32]. Similarly to our results, a 3-year retrospective review of 374 patients
with breast cancer in Kenya showed a median age of 44 years [33], and the
mean age in a Tanzanian cancer registry is 44.7 years [34]. A study in South
Africa reported trends similar to the population in the high-income
countries, with a median age at presentation of 56 years for patients without

HIV compared with 42 years for patients with HIV (P <.001) [35].

Generally in SSA, a majority of patients present with advanced-stage disease,
with 69%, 89.6% and 72.8% of patients with breast cancer in Cameroon,
Kenya and Nigeria, respectively, presenting with advancedstage disease
[24,36,37]. Amongst about 57% of our patients with a known stage of
disease, 26% were advanced (stage III and IV), while majority (31%) were at
an early stage (I and II). The stage distribution was as follows: stage 1 9%, II
22%, 111 19% and IV 7% (figure 2).

Similar to our study, this finding of early disease stage of breast cancer
among HIV + patients has been reported [38]. It has been earlier found that
patients with breast cancer in high-income countries predominantly present

with early-stage disease.
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Figure 2: Stage of cancer at diagnosis amongst HIV+ patients.

Patients with HIV and breast cancer in the United States present
with stage distribution similar to their seronegative counterparts
[38]: 60% of patients present with stage I disease, 33% with stage
II or III disease, and 5% with stage IV disease [39]. Contrary to
our finding, some earlier reports indicated no difference in stage
at presentation of disease of the disease amongst HIV+ and HIV-
patients [40].

The histologic type of breast cancer among our patients was
similar to that of the general population (figure 3) [24] showing a
preponderance of invasive duct carcinoma. This is similar to earlier
reports that the distribution of histologic subtypes of breast cancers
is independent of HIV status [35].

ScirrhousCa K1
Mucinousca n:1
Mastitis Carcinomasocta w3
LobularCa R
Medulary Ca  wm g
Duct Ca S ——
Carcinoma NOS5 s 1)
Malignant Lymphoma 11
MetaplasticCa 11

PapillaryCa k1
0 10 20 30 40 50

Figure 3: pathological diagnosis of breast cancer amongst patients
(*ca=cancer).

In this study the median CD4 count amongst our patients was
414 cells/ pL (figure 4), similar to what most past studies found in
the University of Maryland (437.5 cells/ pL) [41] and another on
an Italian cohort (424 cells/uL) [42]. In 45% of our cases, the
CD4 counts were between 200 and 499 cells/ pL, a finding
similar to 50% in a similar study in South Africa [25]. We found
no correlation between CD4 count and breast cancer in our
patients. This assertion is similar to reports that breast cancer in
WLWHA is certainly not associated with a low CD4 count [43]
implying that the degree of immune-compromise does not
correlated with tumorigenesis [44]. CD4 count is also not
associated with breast cancer stage at presentation, histological
subtypes, or tumor grade in this study, lke in previous ones [45].
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Figure 4: CD4 count amongst patients at diagnosis.

Up to 40.8 % of our patients had one or another form of cancer
treatment (figure 5). This finding is higher than 9% by Suneja et
al [46] which showed that for most cancers, a significantly higher
proportion of individuals with HIV did not receive cancer
treatment in their study. In our series 12 out of 29 known
patients (41.4%) were treated by chemotherapy a rate lower than
60% reported by Parameswaran et al [47]. Other forms of
treatment included radiotherapy, and surgery.

SURG+CHEMO+RADIO
SURG+CHEMO
CHEMOTHERAPY
SURGERY

UNKNOWN

0 10 20 30 40 S0

Figure 5: Cancer treatment options amongst HIV+/breast cancer
patients.

Our study covered 3 out of 10 regions of the country (30%); a ratio
likely to impact on the national incidence of this disease (table 2). Up to
55% of our patients were married (figure 2). In consideration of HIV
versus marital status, this rate is higher than the report by Shisana [48]
in South Africa who found an HIV prevalence among married people of
10.5% compared to 15.7% among unmarried people. They inferred in
their work that the risk of HIV infection did not differ significantly
between married and unmarried people; and concluded that the
relationship between marital status and HIV is complex, depending on
various demographic factors and sex behaviour practices. In a different
study however, the author reported that those who were married living
with their spouse had significantly reduced odds of being HIV-positive
compared to all other marital spouses groups [49]. The relationship
between breast cancer and marital status in our study showed a relative
rarity of the disease in the unmarried (35.2%) and a higher incidence in
married women (55%) (Figure 6). This is different from Sumedha et al
[50] who found 74% prevalence amongst unmarried against 60%
married HIV +/breast cancer women.

widow(er) [ 5
single NN oS
Married [ I NNRNRERE :o
Divorced || 1
0 10 20 30 40 50

Figure 6: Bar chart illustration of marital status of patients.
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Table 2: Distribution of HIV+/breast cancer patients by region of origin.

Region of origin Number of cases %

Unknown 14 19.7
West 16 22.5
North West 10 14.1
South West 10 14.1
Centre 11 15.5
Littoral 4 5.6
south 4 5.6
North 2 2.8
All regions 71 100

Majority of patients are married (55%).

The HIV serotype was predominantly type 1 (61%) (figure 7). In
the absence of data on HIV serotype in HIV + women with breast
cancer, we compared this parameter with HIV + women having a
similar (cervical) cancer. Our finding is higher than previous reports
where an HIV-1 prevalence of 21.0% in a comparative study of HIV
positive and negative women and concluded that HIV-1 infection is
associated with invasive cancer of the cervix [51]. In 24% of our
cases, infection was both by HIV serotypes 1 and 2. This is similar to
an earlier report of 19.2% concurrent HIV-1/ HIV-2 infection in an
earlier study in Cameroon [52].

ml
m2

m1&2

Figure 7: HIV serotype among HIV+/breast cancer patients.

Up to 99% of our cases had cancer in only one breast while 1%
had a bilateral cancer. This finding is similar to others [53] who
found bilateral tumours in 0.8% of their series without
predilection for the laterality as no significant difference was
noted between the proportions of left vs. right breast cancers.

The most common histologic subtype (figure 8) was invasive
ductal carcinoma (56.3%, 40/71). Second most common type was
lobular carcinoma (11.3%, 8/71) followed by medullary (5.7%,
4/71) and ‘mastitis carcinomatosa’ (4.2%, 3/71). All of the 3 male
breast cancers were invasive ductal carcinomas. These findings are
common in trend and value and different in same aspects
concerning the various histologic subtypes to eatlier reports. They
[53] found invasive ductal carcinoma (78.12%, 300/384),
mucinous carcinoma (6.25%, 24.6/384) followed by medullary
(4.6%, 18/384) and invasive papillary (2.34%, 9/384), with 4 of

six male breast cancers being invasive ductal carcinomas.
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Figure 8: HIV+ to breast cancer transition time in years.

In our study, majority (59%) of participants had a secondary
education and beyond, while 41% had not gone beyond primary
school (figure 9). This is in accordance with notion that unlike
cervical cancer, breast cancer is a disease of the higher class [54],
assuming that education level is directly proportional to a high
socio-economic status. Our finding is similar to the trend though
lower in value to Hailemariam [55] who in a study on a similar
cancer in this cohort reported that the likelihood of cervical
cancer among literate women was 6.1 times higher as compared
to illiterate women at a value of 78.9% compared to the later.

m Nil
M Primary
M Secondary

W Tertiary

Figure 9: distribution of patients by educational level.

In all cases (100%), the HIV infection preceded the apparition of
breast cancer for periods ranging between 1-6 years. The average
duration of the infection before diagnosis of cancer was 2.8 years
(figure IX). Like in our study, some reports on cervical cancer
patients indicated the time interval since HIV/AIDS diagnosis
amongst cervical cancer patients ranged from 1 month to 10
years, with a mean of 2.5 + 2.2 years [56].

CONCLUSION

HIV and breast cancer comorbidity prevalence is common in our
community though the cancer does not show any particular
predilection amongst these patients. Breast cancer occurs within
few years following HIV infection. The risk factors of these co-
morbid conditions include infection by HIV serotype I, a low
CD4 count, married women and a high educational level. A duct
carcinoma is most predominant in these patients, who generally
present at late stages of disease. Screening and treatment for
breast cancer and appropriate HIV management strategies are
recommended as soon as the infection is diagnosed as well as
breast cancer surveillance in the first few years following the
infection.

REFERENCES

1. Sankaranarayanan R, Swaminathan R, Brenner H. Cancer
survival in Africa, Asia, and Central America: A population-
based study. Lancet Oncol. 2010; 11(2):165-173.

J Antivir Antiretrovir, Vol.12 Iss.1 No:194

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

OPEN 8 ACCESS Freely available online

Joint United Nations Programme on HIV and AIDS: World
AIDS Day Report Fact Sheet. 2014.

Lima DV. AIDS incidence and AIDS-related mortality in British
Columbia, Canada, between 1981 and 2013: A retrospective
study. The Lancet HIV. 2015; 2(3): 92-97.

Gichangi P, De Vuyst H, Estambale B, Rogo K, Bwayo ]JJ,
Temmerman M. HIV and cervical cancer in Kenya. Int ] Gynaecol

Obstet. 2002; 76(1):55-63.

Shiels MS, Pfeiffer RM, Gail MH, Hall I, Li J, Chaturvedi AK.
Cancer Burden in the HIV-Infected Population in the United
States. ] Natl Cancer Inst. 2011; 103(9):753-762

Global Health Estimates. WHO. 2013.

Globocan. Cancer incidence and mortality worldwide: TARC

Cancer. 2012.

Enow. Current cancer incidences and trends in Yaoundé,

Cameroon. 2012.

Parkin DM, Pisani P, Ferlay ]. Estimates of the worldwide
incidence of 25 major cancers in 1990. Int J Cancer. 1999; 80(6):
827-841.

7. Nawal M Nour. Cervical Cancer: A Preventable Death. Rev
Obstet Gynecol. 2009; 2(4): 240-244.

GLOBOCAN. 2012: 2004-2006/2010-2011: Yaounde Cancer
Registry Technical Report, Yaounde: National Cancer Control
Committee, Cameroon, 2012.

Salmons B, Gunzburg WH. Revisiting a role for a mammary
tumor retrovirus in human breast cancer. Int ] Cancer. 2013;
133:1530-1535.

Rakowicz-Szulczynska EM, Jackson B, Szulczynska AM. Human
immunodeficiency virus type 1like DNA sequences and
immunoreactive viral particles with unique association with breast

cancer. Clin Diagn Lab Immunol. 1998; 5:645-653.

Joshi D, Buehring GC. Are viruses associated with human breast

cancer! Scrutinizing the molecular evidence. Breast Cancer Res
Treat. 2012; 135:1-15.

Voutsadakis [A. Breast cancer in HIV-positive women: A report of
four cases and review of the literature. Oncol Rev. 2019;
13(1):376.

McKenzie F, Zietsman A, Galukande M. African Breast Cancer-
Disparities in Outcomes (ABC-DO): Protocol of a multicountry
mobile health prospective study of breast cancer survival in sub-
Saharan Africa. BM] Open. 2016; 6:¢011390.

Vorobiof DA, Sitas F, Vorobiof G. Breast cancer incidence in
South  Africa.] Clin Oncol Off ] Am Soc Clin
Oncol. 2001; 19:125S-7S.

Phakathi BP, Basson G, Karusseit VOL. The effect of hiv
infection on the surgical, chemo and radiotherapy management of
breast cancer. a prospective cohort study. Int ] Surg. 2016; 34:109-
115.

Sarhan M, DePaz HA, Oluwole SFD. Breast cancer in women
with human immunodeficiency virus infection: pathological,

clinical, and prognostic implications. ] Womens
Health. 2010;19:2261-2266.

Enow-Orock G, Ngowe NM. Mortality and morbidity in
HIV/AIDS patients in Yaounde, Cameroon. Online ] Med and
Medical Sc Res. 2013; 2(4): 44-48.

Sando Z, Fouelifack YF, Fouogue TJ, Essame-Oyono JL. Trends in
breast and cervical cancer incidence n Cameroon (Central Africa)

from 2004 to 2011. ] Afr Cancer. 2015; 7(3):118-121.

Pantanowitz L, Connolly JL. Pathology of the breast associated
with HIV/AIDS. Breast J. 2002; 8:234-243.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2812875/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2812875/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6335972/

Enow-Orock GE, et al.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Andrade ACV de, Luz PM, Veloso VG. Breast cancer in a cohort
of human immunodeficiency virus (HIV)-infected women from
Rio de Janeiro, Brazil: A cases series report and an incidence rate

estimate. Braz ] Infect Dis. 2011; 15:387-393.

Herida M, Mary-Krause M, Kaphan R. Incidence of non-AIDS-
defining cancers before and during the highly active
antiretroviral  therapy era in a cohort of human
immunodeficiency virus-infected patients. ] Clin Oncol Off ] Am
Soc Clin Oncol. 2003; 21:3447-3453.

Clarke CA, Glaser SL. Population-based surveillance of HIV
associated cancers: Utility of cancer registry data.] Acquir
Immune Defic Syndr. 2004; 36:1083-1091.

Long JL, Engels EA, Moore RD, Gebo KA. Incidence and
outcomes of malignancy in the HAART era in an urban cohort
of HIV-infected individuals: AIDS. 2008; 22:489-496.

Orock GE, Ndom P, Doh AS. Current cancer incidence and
trends in Yaounde, Cameroon. OGH Rep. 2012; 1(1):58-63.

Cubasch H, Joffe M, Hanisch R. Breast cancer characteristics and
HIV among 1,092 women in Soweto, South Africa. Breast
Cancer Res Treat 2013; 140:177-186.

Engels EA, Biggar R], Hall HI. Cancer risk in people infected
with human immunodeficiency virus in the United States. Int ]

Cancer. 2008; 123:187-94.
Goedert JJ, Schairer C, McNeel TS. Risk of breast, ovary, and

uterine corpus cancers among 85 268 women with AIDS. Br ]

Cancer. 2006; 95:642-648.

Newnham A, Harris J, Evans HS. The risk of cancer in HIV-
infected people in southeast England: a cohort study. Br ]
Cancer. 2005; 92:194-200.

Enow orock GE, Takang WA, Eyongeta DE, Weledji EP, Ewane
TP, Ngowe NM. Male breast Cancer In Yaounde, Cameroon: A
population study and review. Glob Adv Res ] Med & Med Sc.
2014; 3(2): 047-053.

Hessol NA, Napolitano LA, Smith D.HIV tropism and
decreased risk of breast cancer. PLoS One. 2010; 5:e14349.

Tyerman Z, Aboulafia DM. Review of screening guidelines for
non-AIDS-defining malignancies: Evolving issues in the era of

highly active antiretroviral therapy. AIDS Rev 2012; 14:3-16.

Lake-lewin D, Arkel Y. Spectrum of malignancies in HIV positive
individuals. Proceeding Am Soc Clin Oncol 1988;7:5.

Amir H, Makwaya C, Mhalu F. Breast cancer during the HIV
epidemic in an African population. Oncol Rep. 2001; 8:659-661.

Amir H, Kaaya EE, Kwesigabo G. Breast cancer before and
during the AIDS epidemic in women and men: A study of
Tanzanian Cancer Registry Data 1968 to 1996. ] Natl Med
Assoc. 2000; 92:301-305.

Langenhoven L, Barnardt P, Neugut Al. Phenotype and
treatment of breast cancer in  HIV-positive and -negative women

in Cape Town, South Africa. ] Glob Oncol. 2016; 2:284-291.
Szabo S, Haislip AM, Garry RF. Of mice, cats, and men: Is

human breast cancer a Zoonosis! Microsc Res Tech 2005;

68:197-208.
Ghebre RG, Grover S, Xu MJ. Cervical cancer control in HIV-

infected women: Past, present and future. Gynecol Oncol

Rep. 2017; 21:101-108.

Widrick P, Boguniewicz A, Nazeer T, Remick SC. Breast cancer
in a man with human immunodeficencey virus infection. Mayo

Clin Proc. 1997; 72:761-764.

Gomez A, Montero AJ, Hurley J. Clinical outcomes in breast

] Antivir Antiretrovir, Vol.12 Iss.1 No:194

43.

4.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

OPEN 8 ACCESS Freely available online

cancer patients with HIV/AIDS: a retrospective study. Breast
Cancer Res Treat. 2015; 149:781-788.

Sarhan M, DePaz HA, Oluwole SFD. Breast cancer in women
with human immunodeficiency virus infection: pathological,

clinical, and prognostic implications. ] Womens Health. 2010;
19:2261-2266.

Singh SN, Zhu Y, Chumsri S. Outcomes and  chemotherapy-
related toxicity in HIV infected patients with breast cancer. Clin
Breast Cancer. 2014; 14:e53-e59.

Calabresi A, Ferraresi A, Vavassori A. Breast among
human immunodeficiency virus (HIV)-infected patients: The

experience in Brescia, Northern Italy. Braz ] Infect Dis. 2012;
16:396-397.

Banerjee S, Wei Z, Tan F. Distinct ~ microbiological  signatures
associated with triple negative breast cancer. Sci Rep. 2015;

5:15162.

cancer

Ruiz M, Davis H. Breast cancer in HIV-infected patients: A

retrospective single-institution study. JJ Int Assoc Physicians AIDS
Care (Chic). 2011; 10:30-34.

Mougiakakos D, Choudhury A, Lladser A. Regulatory T cells in
cancer. Adv Cancer Res. 2010; 107:57-117.

Suneja G, Shiels MS, Angulo R. Cancer treatment disparities in
HIV-infected individuals in the United States. ] Clin Oncol.
2014; 32:2344-2350.

Parameswaran L, Taur Y, Shah MK. Tolerability of chemotherapy

in HIV-infected women with breast cancer: Are there prognostic
implications? AIDS Patient Care STDS. 2014; 28:358-364.

Shisana O, Zungu-Dirwayi N, Toefy Y, Simbayi LC, Malik S.
Marital status and risk of HIV infection in South Africa. S Afr
Med J. 2004; 94:537-543.

Shisana O, Risher K, Celentano DD, Zungu N, Rehle T. Does
marital status matter in an HIV hyperendemic country? Findings
from the 2012 South African National HIV Prevalence, Incidence
and Behaviour Survey. AIDS Care. 2016; 28:234-241.

Sumedha C, David SM, Marlyn S, Ravishankar ]J. Association
between HIV infection and outcomes of care among medicare

enrollees with breast cancer. 2019; 17:100205.
Crispin K, Julius M, Henry RW, Twalib N, Joan NK, Charles

ASK. Association between invasive cancer of the cervix and HIV-
1 infection in Tanzania: the need for dual screening. BMC Public

Health. 2008; 8:262.

Nsagha DS, Njunda AL, Kamga ALF, Assob ACN, Bongkem EA.
HIV-1/HIV-2 co-infection among voluntary counselling and
testing subjects at a regional hospital in Cameroon. Afr Health
Sci. 2012; 12(3): 276-281.

Bhatia RK, Narasimhamurthy M, Martei YM. Report of clinico-
pathological features of breast cancer in HIV-infected and
Agents  Cancer.

uninfected women in Botswana. Infect

2019; 14:28.

Seema P, Brennan P, Boffettameta P. Analysis of social inequality
and risk of cervical cancer. Int ] Cancer. 2003; 105:687-691.

Hailemariam T, Yohannes B, Aschenaki H, Mamaye E, Orkaido
G. Prevalence of Cervical Cancer and Associated Risk Factors
among Women Attending Cervical Cancer Screening and

Diagnosis Center at Yirgalem General Hospital, Southern
Ethiopia. ] Cancer Sci Ther. 2017; 9:730-735.

Belglaiaa E, Souho T, Badaoui L, Segondy M, Prétet JL, Guenat
D, Mougin C. Awareness of cervical cancer among women
attending an HIV treatment centre: a cross-sectional study from

Morocco. BMJ. 2003; 8(8):c020343.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Wabinga%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=18664298

