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Introduction
HIV and breast cancer are both diseases which have a major 
impact on the global burden of disease for women and require 
a united effort from all levels of health-care and government 
to try to constrain it. According to the latest National Cancer 
Registry (NCR) report (2010) published in 2015, in South 
Africa, breast cancer is the leading type of cancer affecting 
South African women.1 The determination of accurate cancer 
statistics remains a challenge in sub-Saharan Africa largely 
due to the lack of resources to establish and maintain national 
cancer registries. It is therefore likely that there is under-
reporting and underestimation of the burden of cancers in this 

region. There is a suggestion that HIV-positive patients have 
an elevated average lifetime risk of developing cancer, when 
compared with their HIV-negative counterparts.2-4 Statistics 
show that more than 25 million people in sub-Saharan Africa 
have HIV infection; however, not much is known about the 
cancer risk in this group.5 

AIDS-defining cancers (ADC), namely Kaposi’s sarcoma, 
cervical cancer, primary central nervous system (CNS) 
lymphoma, non-Hodgkin’s lymphoma, and AIDS-associated 
cancers (AAC), such as anal cancer, lung cancer, liver cancer, 
and Hodgkin’s lymphoma, have been commonly described 
since the recognition of the HIV pandemic. In HIV-positive 
individuals, cancer, regardless of type, is associated with 
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an increased morbidity and mortality.6-9 A possible reason 
for the aggressive clinical course and poorer prognosis in  
HIV-positive individuals may be due to the suppressed 
immune system and impaired immune surveillance.7,10-12

The introduction of antiretroviral therapy (ART) has 
led to a decreased morbidity and mortality amongst HIV-
positive individuals. In developed countries, the majority 
of HIV infected individuals have mild to moderate 
immunosuppression. This is due to the relative ease of access to 
ART.2,3,13-15 There has been a dramatic decline in the incidence 
of Kaposi’s sarcoma (KS), but rates of some other non-AIDS 
defining cancers (NADC) including liver cancer, lung cancer 
and anal cancer have increased, as individuals infected with 
HIV live longer.2,4,10,12,15-19 Furthermore, due to the use of 
highly active ART (HAART), we can expect to manage more 
patients with cancer as their advancing age brings them into 
the natural age risk for cancer development.9,10

The diagnosis of breast cancer and concurrent HIV is 
certainly not infrequent, and it appears that these patients are 
younger with advanced stages of the disease.20 Some studies 
have suggested that HIV-positive patients with breast cancer 
have a higher incidence of treatment-related complications 
with poorer outcomes.21-23 

This paper reviews the literature related to HIV and breast 
cancer, with a view to improving the standard and quality 
of care of HIV-positive breast cancer patients, based on the 
recommendations in the currently published literature.

Methods
Ethical approval was obtained from the Biomedical Research 
Ethics Committee (BREC) of the University of Kwa-Zulu 
Natal. (BE002/14)

Pubmed, EBSCOhost, Google scholar and Science Direct 
electronic databases were searched to identify all relevant 
publications related to HIV and breast cancer between 
2001 and 2015. Search terms consisted of (‘HIV’ OR 
‘human immunodeficiency virus’ OR ‘AIDS’ OR ‘Acquired 
Immunodeficiency Syndrome’) and ‘breast cancer’ or ‘breast 
carcinoma’ as keywords or text, in the title or abstract. Only 
human studies with 20 or more participants were considered 
for inclusion. All types of epidemiologic studies published in 
English were eligible for inclusion. The titles and abstracts 
were evaluated for eligibility and appropriate full text articles 
obtained. The data extraction variables included the type of 
study, year of publication, study setting, participants, sample 
size, outcome measures and main findings. A meta-analysis 
was unsuitable due to the heterogeneity of the research 
designs and study variables. The studies were evaluated 
through content analysis.

Results
Summaries of included studies are shown in Table 1. Twenty-
two publications were reviewed. Only five studies fulfilled 
the criteria, with twenty or more participants in each study. 
Seventeen studies were excluded due to small numbers 

included in the case series and cohort studies. There were 
no prospective studies looking specifically at the association 
between HIV and breast cancer. Most of the studies reviewed 
described characteristics of breast cancer and clinical 
outcomes among HIV-infected women with breast cancer. 

Of the five papers included in the review, the largest series 
was published by Cubasch et al.20 This was a retrospective 
cohort study that compared HIV-positive black females 
with HIV-negative and HIV-naïve (untested) black females.  
HIV-positive patients with breast cancer were statistically 
younger than HIV-negative patients (p < 0.001); however, 
there were no significant findings with regards to stage 
at presentation and tumour biology between the groups. 
Furthermore, CD4 cell count was not associated with the 
disease stage at the time of diagnosis or with the tumour 
biology. An important finding was that amongst the patients 
reported by Cubasch et al., HIV prevalence was similar to 
that of the source population (risk ratio [RR] 1.20, p = 0.13); 
thus the authors surmised that “HIV may not be related 
to breast cancer risk”. However, evaluating HIV as a risk 
factor for breast cancer was not an objective of the study. An 
increase in adverse events in HIV-positive patients receiving 
chemotherapy, especially those with a low CD4 count, was 
noted. 

The ONCOVIH study was a nationwide, multicentre cross-
sectional study conducted across France and evaluated the 
number of new cancers diagnosed in HIV-infected patients.10,19 
Six hundred and seventy-two malignancies were recorded 
in 668 patients; 21 patients were diagnosed with breast 
cancer. The findings of this study are summarised in Table 1. 
Hurley et al.22 conducted a retrospective chart review of 20 
HIV-positive females with breast cancer at the University of 
Miami/Jackson Memorial Hospital. The results of this study 
are summarised in Table 1. This small series quantified patient 
and tumour characteristics and treatment outcomes among 
patients. The authors concluded that breast cancer in the 
HIV-infected patient follows a similar course to that seen in 
HIV-negative persons. A prospective cohort study would be 
necessary to establish if HIV seropositivity alters the clinical 
presentation, tumour biology and clinical outcome of breast 
cancer. 

Similarly, the study by Gomez et al.23 was a retrospective 
audit of patients with HIV and breast cancer. The study 
described the clinical presentation, tolerance to therapy, 
therapy-related adverse events, and the clinical outcomes of 
patients. Forty-eight patient charts were reviewed. While most 
patients tolerated surgery, radiotherapy and endocrine therapy 
well, serious adverse events such as myelosuppression and 
neutropenic fever were reported in 14/30 (46%) of patients 
who received some form of chemotherapy. 

Parameswaran et al.21 conducted a matched retrospective 
cohort study that included patients with all stages of breast 
cancer seen at their institution. A total of 52 HIV positive 
patients were diagnosed with breast cancer. A cohort of 
HIV-positive individuals with breast cancer was matched 
to HIV-negative controls. The outcomes evaluated were: 
chemotherapy dose reduction and/or delays, overall survival, 
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Table 1. Summary of studies describing breast cancer (BC) characteristics among HIV-positive patients                            

First author, year Study type Study 
setting

Sample 
size

Outcome 
measures

Major findings

Gomez(23), 2015 Retrospective 
chart review

USA 48:  
47 females 
& 1 male

Demographic, 
disease and 
treatment 
characteristics, 
clinical outcomes

• Median age of BC diagnosis: 46 years 
• Premenopausal: 64% (30/47)  
• Median CD4 count: 330 cells/µL
• Loco-regional disease: 94% (45/48) 
• Late stage BC: 6% (3/48)
• ER+ tumours: 52% (25/48), HER-2/neu 

tumour expression 6% (3/48), triple negative 
disease 21% (10/48)

• 5-year progression-free survival: 50%, 
5-year overall survival 44%, specific 
survival: 57 % 

• Death attributed to BC in 46% (22 patients)
• Serious adverse with chemotherapy: 46% 

(14/30) 

Parameswaran(21), 
2014

Matched 
retrospective 
cohort 

USA 52 HIV-
positive

104 HIV-
negative

Dose reduction 
and/or delay of 
chemotherapy, 
development of 
metastatic disease

• 73% (114/156) clinical stages I to III 
• Median CD4 count: 417 cells/µL (range 

50-860)
• 87% (45/52) on HAART
• HIV-positive needed more dose reductions 

and/or delays to chemotherapy due to 
toxicity 

• Stage at diagnosis, triple negative receptor 
status, dose reduction and/or delay are 
predictors of metastatic disease and death

Cubasch(20), 2013 Population-
based cancer 
registry-linked/
cohort 

South 
Africa

151 HIV-
positive

614 HIV-
negative

Demographic, 
clinical/disease 
characteristics

• HIV - positive: 19.7% (151/765)
• Median CD4 count: 316 cells/µL (range 

7–1,203)
• HIV-positive BC patients younger than HIV-

negative patients (p < 0.001)
• HIV status not associated with tumour 

characteristics

Spano(10), 2012 Cross-sectional France 21:  
19 females 
& 2 males

Demographic, 
clinical/disease 
characteristics, 
response to 
treatment, overall 
survival

• Median age: 43.8 years (range: 30.1–65.5) 
• Median CD4 count: 384 cells/µL (range 

180–1,039) 
• 17 (89.5%) had invasive ductal carcinoma, 

17 (89.5%) with HER2 negative receptors, 8 
(42.1%) with ER+ expression, and 7 (36.8%) 
with PR+ expression

• Majority received chemotherapy 14 (73.7%), 
surgery 13 (68.4%), radiotherapy 11 (57.9%)

• One-year survival rate 77.8%

Hurley(22), 2001 Case series USA 20 Patient, tumour 
and treatment 
characteristics, 
estimated survival

• Mean age: 44 years (range, 31-62 years)
• Median CD4 count:  309 cells/µL 

(range13-1,126 cells/μL)
• Stages of BC: carcinoma in situ (2), stage I 

(1), stage II (9), stage III (6), stage IV (2), 
ER+ in 10

• 7 patients received chemotherapy with very 
poor tolerance

• 18 patients presented with local disease:  7 
demised (BC  2, AIDS 4, and cardiac arrest 1)

• 9 patients disease free (5 of them > 5 years) 
and 2 patients alive with metastatic disease
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and progression to metastatic disease. Authors concluded that 
HIV-positive females had more adverse events during breast 
cancer treatment, with more HIV-positive females requiring 
dose reductions and/or delays to chemotherapy (56% vs. 30%; 
p = 0.03) compared to their HIV negative counterparts. The 
reason for toxicity may be due to drug interactions between 
chemotherapy and ART.

No prospective work has been done comparing and 
analysing the clinic-pathological spectrum of breast cancer 
in HIV-positive and negative females, and those published 
works are mostly of small case series. The studies referred 
to present a heterogeneity of outcome measures, making 
it difficult to establish guidelines for the management of 
breast cancer in HIV-positive females. Most of the results are 
derived from studies of low power and hierarchy. The one 
common report pertains to the incidence of adverse events 
noted with patients receiving full-dose chemotherapy. Patients 
with HIV/AIDS and breast cancer will pose a major challenge 
for oncologists in trying to predict which patients will have 
severe complications and adverse events that may result in 
increased morbidity or mortality.   Furthermore, the majority 
of the studies regarding HIV and breast cancer were published 
using data from Europe and the United States, which appear 
to have a different spectrum of disease to sub-Saharan Africa.  

Discussion
HIV, together with breast cancer, poses a major burden on the 
health services and resources in South Africa, especially in 
the low socio-economic regions of the country.24 This is also 
a problem in the poorer sub-Saharan countries and in other 
developing countries worldwide.5, 9,20,25-29

Breast cancer is a non-AIDS defining cancer (NADC). 
Breast cancer pathogenesis in HIV-positive patients, appears 
to be multifactorial, with the association between these two 
diseases remaining controversial. There is little known about 
the relationship, if any, between breast cancer and HIV. The 
general consensus is that there is no significant link between 
HIV and breast cancer.10,12,22,30-33 

The study by Cubasch et al.20 suggests that HIV does not 
affect stage, grade, tumour sub-type, and survival of patients 
with breast cancer; however, this was not conclusive and 
further research into this group of patients was recommended. 
There is evidence which suggests that breast cancers occur 
earlier among HIV-positive patients compared to their 
HIV-negative counterparts, and with a more aggressive 
appearing tumour biology.6,20,32,34 On the other hand, some 
reports describe a protective role of HIV in breast cancer 
development, with either the virus or ART contributing to 
this potential protection.10,35,36 These interactions are not 
well understood. The publications reviewed were of small 
series and documented from low HIV prevalence regions. 
The interaction between HIV and the breast cancer lacks 
clear evidence of its association, and this requires further 
investigation.10,20,30,37 

The therapies used in the treatment of breast cancer may 
be implicated in the interactions between these two diseases. 

Studies have demonstrated beneficial effects of ART drugs 
in the treatment of breast cancer by inhibiting Breast Cancer 
Resistance Protein (BCRP) via protease inhibitors.38 There 
is also a suggestion that CCR5 antagonists may prevent 
metastasis of breast cancers. The HIV receptor CCR5, which 
is used as a portal of entry into the host cells, is also expressed 
in breast cancer cells, and this may contribute to local and 
systemic metastasis. The ART protease inhibitor Nelfinavir 
has been shown to have an effect on Her2/neu receptors and 
therefore may have an anti-tumorigenic effect.39

The effects of combined ART and oncological therapy 
for breast cancer, and their interactions with each other are 
not clearly documented. According to some authors, ART 
drugs may also potentially stimulate cancer growth.40 HIV-
positive patients have a higher incidence of treatment related 
complications and subsequent delays. Both regimens on their 
own can be toxic and have detrimental effects on the patients 
being administered these drugs. Predicting the response 
to therapy is difficult and, due to the risks, therapy is often 
abandoned with the hope of treatment success and potential 
cure. Complications include hepatotoxicity, pancreatitis 
and bone marrow suppression. Neutropenia is another 
complication that leaves the patient prone to septicaemia, 
which is responsible for breaks or delays in treatment 
protocols that potentially render suboptimal therapy.10,21-23,41-43 

The interpretation of the risk-benefit ratio when prescribing 
therapeutic chemotherapy protocols for breast cancer and 
concurrent HIV infection can be extremely challenging. It 
is suggested that concurrent ART and chemotherapy use is 
not associated with significant adverse events. Commencing 
HIV-positive patients with suppressed CD4 counts and those 
who have not been initiated on ART on chemotherapy may be 
associated with severe complications and with poorer clinical 
outcomes.22,23

Endocrine therapy is well tolerated by the patients with 
endocrine responsive (ER+/PR+) tumours. This appears 
to be a reasonable form of systemic therapy for patients, 
with endocrine responsive tumours, who are deemed 
unfit for chemotherapy or have had adverse events on the 
chemotherapy.21,23

Overall, it appears that HIV positive patients experienced 
a higher cancer-specific mortality than HIV-negative 
patients, and this is independent of the stage of the cancer 
or the cancer therapy received. The association between 
immunosuppression and tumour progression extent of the 
disease and the variety of therapies offered may explain this 
elevation in cancer-specific mortality among HIV-positive 
patients.44

Thus, breast cancer in HIV-positive females tends to present 
at a younger median age. The implication of this may warrant 
adjustments in the manner in which HIV-positive females 
are screened for breast cancer. The recommended protocols 
regarding screening for breast cancer may need to be 
commenced at an earlier age in the HIV-positive female. If we 
have to follow current population-based screening guidelines, 
in which screening is advised to commence at the age of 50, 
then we would find that most HIV-positive patients would 



14 SAJS  VOL. 55 NO. 1 MARCH 2017   

have already presented with a clinically identified breast 
lesion. The appropriate imaging modality used to perform 
screening investigations in young patients is questionable. 
The sensitivity of mammography is decreased in younger 
patients due to their increased breast density, ultrasound is 
operator dependent, and Magnetic Resonance Imaging (MRI) 
of the breasts is probably the most sensitive, but comes 
at a substantial cost. Newer modalities such as automated 
whole breast ultrasound and contrast enhanced spectral 
mammography may be of value in these younger patients, but 
its use in screening has not been well established. 

Most-certainly, in resource limited areas, there may 
be a place to educate patients and clinicians about being 
“breast-aware”. Breast self-examination (BSE) and clinical 
breast examination (CBE) may need to be emphasised, and 
adequate technique in performing the examination needs to 
be taught to patients and clinicians alike. It is important for 
them to understand that even though benign breast diseases 
account for most “new lumps” under the younger female, 
one must have an index of suspicion for pathological disease 
in the HIV-positive female. Appropriate assessment of a 
new lump includes completion of the “triple assessment”, 
which involves a thorough clinical examination, appropriate 
radiological investigation, and cytopathological confirmation 
of the finding. Early diagnosis and therapy should contribute 
to improved outcomes of breast cancer patients with HIV. 

None of the publications include clear guidelines regarding 
the acceptable CD4 count required, the appropriate ART 
regimen, the timing of chemotherapy, the combined effects 
of chemotherapy and ART, etc., in newly diagnosed HIV-
positive patients who have breast cancer. Prospective 
clinical trials are lacking and there is insufficient data to 
provide safe recommendations in HIV-positive females 
with breast cancer. It appears as though combined ART and 
chemotherapy is safely tolerated by most patients; however, 
dose adjustments, regimen changes and stop and re-initiation 
of ART protocols need to be considered in all HIV-positive 
patients with breast cancer.45 Currently, each case needs to be 
individualised regarding the appropriate combined therapy in 
the management of these complex patients.

The future of safe combined therapies in HIV positive 
patients with cancer may be in the combined use with 
immunotherapy.46 Exploration and research in the use of 
combined immunotherapy with chemotherapy, regarding 
improved tolerance of combined therapy and their potential 
outcome benefits, is exciting and we await the results of the 
current research being done.

There have been significant improvements in the efficacy 
and availability of ART in sub-Saharan Africa, with many 
HIV-positive patients now achieving improved survival, and 
HIV being reduced to a chronic type of illness. The added 
challenges of poverty, malnutrition and limited resources 
compromise the outcomes of HIV-positive patients with 
cancers, especially in sub-Saharan countries and other 
developing countries. In the future, with the aging of HIV-
positive females, we are likely to see an increase in the 
development of NADCs such as breast cancer. 

HIV testing should be mandatory in high HIV prevalence 
regions, so that ART may be commenced in newly diagnosed 
HIV positive patients, prior to surgical and oncological 
therapy, to improve their   treatment-related morbidity, 
decrease their risk of treatment-related complications and 
improve their clinical outcomes. 

Surgery, endocrine therapy, targeted therapy and radiation 
therapy appear to be well tolerated by HIV-positive patients 
with breast cancer. The prescription and administration of 
chemotherapy is a challenge, with potential complications 
impacting on the morbidity and mortality in HIV-positive 
patients. Currently there are no reliable predictors of those 
at risk to complications from chemotherapy; however, being 
on ART appears to provide an acceptable safety profile. The 
future may include the use of combined immunotherapy. 

Conclusion
There is urgent need for prospective trials that address the 
issues of the optimal medical regimen for HIV management, 
the appropriate chemotherapy schedule and dosing regimen 
for the cancer, the safe combination of these therapies, 
the surgical therapies offered to HIV-positive patients, the 
appropriate management of complications and long-term 
follow-up to ensure the positive impact on reduced morbidity 
and overall survival. These studies will aid in the development 
of population-based guidelines for the management of breast 
cancer in the HIV-positive population. 

For now, these decisions need to be individual-based, with 
the patient being part of the decision-making process. HIV-
positive patients are best managed in the context of a multi-
disciplinary team in order to achieve favourable outcomes in 
the treatment of cancer.
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