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Abstract

PURPOSE—RBreast cancer is the most common cancer in women and a leading cause of cancer-
related mortality worldwide. South Africa has the largest global burden of HIV infection and the
largest anti-retroviral treatment (ART) program. This study aimed to analyse the association of
HIV and ART use with breast cancer clinico-pathological characteristics.
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METHODS—Study participants were females, newly diagnosed from May 2015 through
September 2017 with invasive breast cancer at two academic Surgical Breast Units in
Johanneshurg, South Africa at the Charlotte Maxeke Johannesburg Academic Hospital and Chris
Hani Baragwanath Academic Hospital. We compared HIV-positive and HIV negative patients’
demographic and clinical-pathological characteristics at the time of breast cancer diagnosis.

RESULTS—Of 1050 patients enrolled, 1016 (96.8%) had known HIV status, with 226 (22.2%)
being HIV positive. HIV positive patients were younger (median (IQR) age 45 (40-52) years),
than HIV-negative patients (median (IQR) age 57 (46-67)) (p<0.001). HIV positive patients were
more likely to be diagnosed with late stage breast cancer(p=0.01). However, HIV positive patients
receiving ART at the time of breast cancer diagnosis were less likely to present with metastatic
disease than those not on ART (p=0.05).

CONCLUSION—HIV-positive patients present with breast cancer at a younger age and later
stage disease than HIV-negative patients. Neither the duration of HIV infection nor ART use was
associated with clinicopathological characteristics of breast cancer.

Keywords

BREAST CANCER; HUMAN IMMUNODEFICIENCY VIRUS (HIV); ANTI-RETROVIRAL
THERAPY (ART)

INTRODUCTION

Breast cancer is the most common malignancy and the leading cause of cancer-related
deaths among women worldwide®. For at least two decades, reported incidence rates of
breast cancer have increased worldwide and now account for 24.2% of all cancers and 15%
of cancer-related deaths among women?. In South Africa, breast cancer is the most common
female malignancy, accounting for about 22% of all malignancies?. It has an age-
standardised rate of 33.35 per 100 000 population with a lifetime risk (before the age of 74)
of 1 in 27 women?2.

South Africans carry 20% of the global HIV burden3, with 15% of new HIV infections and
11% of AIDS related deaths3. From 2002 through 2016, the total number of persons living
with HIV in South Africa increased from 4 million to 7.03 million®. The prevalence of HIV
in the entire population is 12.8%, which is even higher in adults aged 15-49 years (19.1%)°.
The prevalence of HIV among people above 50 years of age has also increased over the
years, with 80% of them residing in low-middle income countries®”.

In 2016, South Africa was reported to have the largest anti-retroviral treatment (ART)
program in the world. More than 50% of people living with HIV (PLWH) are receiving
treatment and about 45% of those on treatment have a viral load below detectable levels3.
The number of those on treatment is expected to increase due to the change of the treatment
guidelines, recommending ART in all patients diagnosed with HIV regardless of the CD 4
count or clinical stage of the disease8. The availability and effectiveness of ART has led to a
decrease in HIV-associated mortality and has prolonged the life-expectancy of people living
with HIV®, A standard fixed dose combination (FDC) is currently being used as a first line
regime and consists of 2 Nucleoside reverse transcriptase inhibitors (NRTI), tenofivir
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disoprostil fumarate (TDF) & emtricitabine (FTC)/lamivudine(3TC) and a Non-nucleoside
reverse transcriptase inhibitor (NNRTI), efavirenz(EFV)8.

HIV is not an oncogenic virus but rather a permissive virus which indirectly predisposes
infected patients to the development of certain malignancies through suppression of T-cell
function®10, An estimated 3040% of HIV infected patients are expected to have cancer in
their lifetimes!?, although the risk is mitigated by the use of ART. Malignancies may
account for more than one-third of deaths among patients living with HIV12,

In the past few years, several studies have explored associations between HIV infection and
breast cancer. Molecular and genetic studies have demonstrated possible interaction between
HIV and breast cancer, however, there is no proven direct link between them?3. Some studies
suggest HIV infection may modify breast cancer growth and progression while other studies
have postulated that HIV may be protective against the development and growth of breast
cancerl3,

This study aims to investigate the association of HIV infection and ART, with the clinico-
pathological presentation of breast cancer in a South African urban female population with
known high HIV prevalence.

PATIENTS AND METHODS

This observational, descriptive study draws on data from the South African Breast Cancer
and HIV Outcome (SABCHO), a cohort of breast cancer patients diagnosed and treated at
five hospitals in Gauteng and KwaZulu Natal, South Africa. Our study participants were
diagnosed at the Charlotte Maxeke Johannesburg Academic Hospital (CMJAH) Surgical
Breast Unit and the Batho Pele Breast Unit of the Chris Hani Baragwanath Academic
Hospital (CHBAH), from 15 May 2015 through 31 September 2017. Both are public
hospitals based in an urban setting that serve the socio-economically disadvantaged majority
of the population. The CMJAH Surgical Breast Unit is based in central Johannesburg and
diagnoses about 250 patients with breast cancer yearly. The Batho Pele Breast Unit serves
patients from Soweto and surrounding areas and diagnoses about 350 patients with breast
cancer yearly4,

All consenting female patients aged 18 years and older, newly diagnosed with invasive
breast cancer, were enrolled on the study. Patients who were HIV-unknown were counselled
about HIV and were asked to give informed consent for testing. Patients newly diagnosed
with HIV were offered post-test counselling. All HIV positive were asked to provide blood
samples for CD 4 counts and HIV viral load testing. We recorded the time span since HIV
diagnosis, as per the first positive HIV serological test recorded on the National Health
Laboratory system, and initiation of ART prior to histologically-confirmed breast cancer
diagnosis. HIV positive patients not yet on ART were sent to the HIV/ART clinic for
initiation of ART prior to cancer treatment.

Our clinical staging of breast cancer followed the American Joint Committee on Cancer
(AJCC) system15. We also categorised patients into early (Stage I/11) and late (Stage 111/1V)
stage disease. Pre-treatment pathology reporting included the histological diagnosis, tumour
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subtype, grade, oestrogen receptor (ER), progesterone receptor (PR), human epidermal
growth factor receptor 2 (HER2) and Ki 67. The Allred score was calculated from the
intensity and proportion scores for oestrogen and progesterone receptors; specimens scored
3-8 were regarded as hormone receptor positivel®. HER2 was regarded as positive when the
test showed 3+ and negative when it was 1+. A HER2 score of 2+ was regarded as
equivocal, and HER2 positive result was confirmed using in situ hybridization (FISH or
SISH)16, Ki 67 is a nuclear antigen used as a marker of cell proliferation; we categorized
specimens in which < 14% of cells expressed Ki67 as having low expression, as per the St
Gallen 2011 guidelines!”:18, The breast tumours were categorized based on IHC 4 subtype
into: Luminal A [ER and/or PR positive, HER2 negative, Ki 67 < 14%]; Luminal B [ER
and/or PR positive and HER2 negative with Ki 67% = 14% OR HER?2 positive with any Ki
67]; HER2 positive subtype [ER and PR negative, HER?2 positive]; and triple negative breast
cancer (TNBC) [ ER, PR, and HER2 negative]'8.The Modified Bloom & Richardson
grading system was used which is based on tubule formation, mitosis, and nuclear
pleomorphism; a score of <5 denoted a Grade 1 (well differentiated) tumour, 6—7 a Grade 2
(moderately differentiated) tumour, and 8-9 a Grade 3 (poorly differentiated) tumor2.

Patients were categorised as HIV positive, HIV negative or HIV unknown. Only 3.2% of the
patients were HIV unknown and were excluded from further analysis. Demographic and
clinico-pathological data were categorised and comparisons between HIV positive and HIV
negative patients performed using x 2 tests. We obtained CD 4 counts and HIV viral loads
for the HIV-infected patients from the South African National Health Laboratory Service
(NHLS) (www.nhls.ac.za) using results of tests performed closest to the date of breast
cancer diagnosis. Viral load was categorised as either detectable (>50 copies/ml) or below
detectable limits (<50 copies/ml). Age, CD 4 count, and viral load (when detectable) were
nonnormally distributed and were thus represented as medians and inter-quartile ranges
(IQRs) and compared using a Kruskal-Wallis test. Generalised linear models with binary
outcomes and a log link function were used to determine prevalence ratios for non-missing
variables to assess the relationship between stage at diagnosis, tumour grade, IHC4 subtype
and presence or absence of metastatic disease with HIV status controlling for age at
diagnosis (continuous) and ethnicity (black vs non-black). Collected data were analysed
using STATA v12.1.

Of the 1050 patients newly diagnosed with invasive breast cancer enrolled in the study, 34
had unknown HIV status and were excluded from the analysis. The demographic and
clinico-pathological characteristics of 1016 patients with and without HIV are shown in
Table 1. Of these, 226 (22.2%) were HIV positive, 855 (84.2%) patients were self-reported
as black. The median (interquartile range, IQR) age at diagnosis of those analysed was 54
(IQR 44-64) years, and 560 (55.1%) were diagnosed at late stage disease (stage I11/1V).

HIV positive patients were younger at diagnosis (median age 45 (IQR 40-52) years) than
HIV negative ones (57 (IQR 46-67) years, p<0.001). They were also more likely to be self-
reported as being black (p<0.001) and to be diagnosed at a late stage of breast cancer
(p=0.02) than HIV negative patients (Table 1). However, in a model adjusted for age and
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ethnicity, tumour stage was not associated with HIV status (Table 2). IHC 4 breast cancer
subtype and tumour grade did not differ between HIV positive and HIV negative patients,
with or without adjustment for age and ethnicity, except in the unadjusted comparison within
subgroups of Luminal B (Table 2).

Patients with HIV

Of the 226 patients with HIV infection, 129 (57.1%) knew their HIV status at the time of
their breast cancer diagnosis. The duration (median (IQR) of known HIV status prior to
breast cancer diagnosis was 4 years. (0-9) years).

The HIV-infected patients had a median (IQR) CD 4 count of 477 (287-670) cells/mm?3 and
59.4% of patients on ARTSs had a viral load below detectable levels (i.e. viral load below 50
copies/ml). Among patients with detectable viral loads, the median (IQR) viral load was
4757.5 (268.5-58609.5) copies/ml. The duration of seropositivity and ART use, CD 4 cell
count and viral load were not associated with the clinical stage and pathological
characteristics of the breast cancer (Tables 3 & 5; Figure 1). Patients not on ARTS were
diagnosed at a later stage than those on ARTSs; the difference was of marginal statistical
significance (Table 4). Patients who had been diagnosed with HIVV more than a year prior to
their breast cancer diagnosis, and those on ART had lower viral loads and higher CD4 cell
counts than other patients.

DISCUSSION

Patients in low-and middle-income countries diagnosed with breast cancer have been
reported to present with more advanced disease (Stage I11/1V) than patients in high income
countries?0-22, Both patient-dependent (low socio-economic status, lack of awareness of
breast cancer, patients’ belief system) and health care system-dependent (travelling distance
to the treating hospital, number of health facilities visited prior to the treating hospital)
factors have been found to play a significant role in late presentation29-22, Moreover, low
level of education and visiting more than 2 health care facilities before breast cancer
diagnosis were shown to contribute to the advanced disease stage at the time of diagnosis?2.
In several countries of sub-Saharan Africa, more than 75% of patients have stage 111/1V
disease at diagnosis2%-23, compared to less than 20% in high income countries?. In this
study, 55.1% of patients presented with stage 111/1V disease, which is lower than other
countries in sub-Saharan Africa. This finding could be explained by the fact that the study
was done on an urban population which has good access to health care. Moreover, the study
sites operate open-access clinics, whereby not only patients referred from other health
professionals are seen, but self-referred patients and ‘walk-in’ patients are also seen on the
day of presentation. It has been shown that a system that only allows referral of patients
from another health professional and referral secondary hospitals may create a barrier to
time to diagnose and treat as there may be delay in getting an appointment, patients may
need to be seen by multiple health professionals before the diagnosis is made and the patient
may thus incur added costs?2:2%, This may lead to some patients being discouraged along the
process, even reaching the breast specialists for diagnosis and treatment. Though at the time
of the study, there were no formal national screening programmes in place, but an extensive
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breast cancer awareness programmes offered by various non-governmental organisations.
The South African National Department of Health has recently instituted a Breast Cancer
Policy recommending routine Clinical Breast Examination (CBE) at Primary Health Care
(PHC) level?S.

More than 75% of breast tumours in the current study were oestrogen receptor positive, the
histopathological parameter associated with a favourable clinical outcome and
responsiveness to adjuvant hormonal therapy?’. The Luminal B subtype was predominant.
The human epidermal growth factor (HER2) oncogene was positive in 24.4% of cases, a
larger proportion than reported in other populations (18-20%)2’. HER2 positive result in
breast cancer is associated with aggressive clinico-pathological outcome?’. In areas whereby
HER?2 targeted therapy is not available, as was the case in this cohort, the overall survival is
worse than for other cancer subtypes?76. However, the HER2 targeted therapy has recently
become available in the adjuvant setting for patients with HER2 positive breast cancer, in the
Public Hospitals in South Africa

As a non-AIDS defining malignancy, the incidence of breast cancer in people living with
HIV is expected to rise in the era of anti-retroviral therapy28. The accessibility and
effectiveness of ART has led to an improved life expectancy of people living with HIV, a
decline in the incidence of AIDS-defining malignancies but a steady increase in the
incidence of non-AIDS defining malignancies?8-29. There have been conflicting findings in
the literature about the true incidence of breast cancer in HIV positive patients. In the current
study, the prevalence of breast cancer in HIV positive patients was similar to the general
population. Previous studies have shown similar findings3?-31, On the contrary, two South
African studies conducted in the era of ART have demonstrated a higher incidence of breast
cancer in HIV positive patients®1:32, however, one of these studies indicated that about 50%
of the population studied had unknown HIV status32.

Among the HIV positive patients in the current study, breast cancer was diagnosed at a
younger age than among HIV negative patients. This finding was demonstrated by several
other studies as well29-35, However, when age-stratified, in patients younger than 50 years
of age there was no difference in the median age of presentation between the HIV positive
and HIV negative patients. Recent studies show that HIV prevalence in women younger than
50 is declining but steadily increasing among women older than 50636, with one study
showing more than half of adults tested sero-converting after the age of 5036. This finding
indicates the need for prospective studies to investigate the association of HIV and breast
cancer specifically in women older than 50 where central adiposity associated both with
obesity and prolonged ART may influence breast cancer treatment outcomes.

In this study, immunosuppression was not severe among our HIV infected patients; their
median CD 4 cell count was 477 cells/mm3. Similar counts have been reported in other
studies, such as that by Shaaban et a/., who found a median CD4 count of 410 cells/
mm329-38_ The level of CD 4 count was not associated with the stage at the diagnosis,
tumour grade or the tumour subtype found in other studies?9-30,
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The duration of HIV sero-positivity was not associated with the pathological characteristics
of breast cancer. Patients diagnosed with breast cancer within 1 year of HIV diagnosis were
more likely to have metastases than those diagnosed more than a year previously, but the
difference was only marginally statistically significant. In a model adjusted for age and
ethnicity, HIV positive and HIV negative patients did not differ in tumour stage at
presentation, IHC 4 breast cancer subtype, or tumour grade. Several other studies have also
demonstrated no difference between the two groups in terms of staging and pathological
characteristics of the tumour29:30:39, |n Uganda, HIV positive patients were found to be
diagnosed with cancer at an earlier stage than HIV negative patients*?, perhaps because they
were already participating in the health care system for HIV treatment providing opportunity
for incidental identification of their breast cancer symptoms.

15.5% of our patients had metastatic disease at diagnosis. We may have missed other
patients with metastatic breast cancer because not all patients with metastatic disease present
to the Surgical Breast Units. Moreover, our patients with breast cancer have a staging CT
scan only if they have a suspicious chest x-ray and/or liver ultrasound. However, we have no
reason to think that the missed patients were more or less likely to be infected with HIV than
those included in our sample.

More than 70% of HIV positive patients were on ART at the time of diagnosis, and more
than 50% had a viral load below the detectable level. Patients who were not on ART at the
time of breast cancer diagnosis were referred to the HIV/ART clinic to be initiated on ART
before starting cancer treatment. The use of ART did not affect the clinico-pathological
characteristics of breast cancer even though there was a trend shown among those not on
ARTSs to present with metastatic disease.

The limitations of this study include the possible bias in detecting metastasis because not all
patients diagnosed with breast cancer receive a staging CT scan at the study sites and some
patients with metastatic disease may be referred directly to Medical Oncology Unit,
bypassing the Surgical Breast Units completely. Future studies might recruit patients with
metastatic breast cancer diagnosed in Medical Oncology Unit or detected in other units of
the participating hospitals, including the HIV clinics. Finally, although the duration of HIV
seropositivity and ART use within 1 year of breast cancer diagnosis were not associated with
the clinical-pathological characteristics of breast cancer, it would be interesting to see if
there is any effect within 6 months of HIV diagnosis and initiation of ART on the outcome
of breast cancer. We did not have information regarding the month, only year, of HIV
diagnosis or ART initiation in our patient cohort. Furthermore, we did not have the data on
the co-existence of the co-morbidities and co-infection as well as the treatment outcome of
our patients. However, the latter is been considered for future research projects.

CONCLUSION

HIV-positive patients present with breast cancer at a younger age and later stage disease than
HIV-negative patients. The use of ART did not affect the clinico-pathological characteristics
of breast cancer even though there was a trend shown among those not on ARTS to present
with metastatic disease.
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CLINICO-PATHOLOGICAL CHARACTERISTICS AMONG SOUTH AFRICAN
WOMEN WITH BREAST CANCER RECEIVING ANTI-RETROVIRAL THERAPY
FOR HIV

HIGHLIGHTS

Fifty-five percent of patients presented with late stage disease (Stage I11/1V)
HIV positive patients with breast cancer presented at a younger age
HIV positive patients presented with late stage disease

Use of ART did not affect the clinicopathological characteristics of breast
cancer

Duration of HIV infection did not affect the characteristics of breast cancer
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Figure 1:
CD 4 count and HIV viral load. Box and whisker plots of CD 4 cell counts (cells/mm3) and

HIV viral loads (log copies/ml) categorized by duration of HIV seropositivity, use of ARTs
and the duration of ART use. Boxes represent interquartile ranges with the median line
drawn. Outliers are shown as dots. p-values were calculated using the Mann Whitney test.
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Demographic and clinico-pathological characteristics of patients with known HIV status *at breast cancer

diagnosis.
Total n (%) HIV positiven (%) HIV negative n (%)  p value™™
Total ™™ 1016 (100%) 226 (22.2%) 790 (77.8%)
Age at Breast Cancer Diagnosis
20-39 145 (14.3%) 56 (24.8%) 89 (11.3%)
40-49 258 (25.4%) 103 (45.6%) 155 (19.6%)
50-59 236 (23.2%) 43 (19.0%) 193 (24.4%)
60-69 202 (19.9%) 19 (8.4%) 183 (23.2%)
70-79 127 (12.5%) 4(1.8%) 123 (15.6%)
280 48 (4.7%) 1 (0.4%) 47 (6.0%)
Age at Breast Cancer Diagnosis (median (IQR)) 54(44-64) 45 (40-52) 57(46-67) <0.001’t
Ethnicity
Black 855 (84.29%) 219 (97.3%) 636 (80.6%)
White 82 (8.1%) 1 (0.4%) 81 (10.3%)
Coloured 60 (5.9%) 5 (2.2%) 55 (7.0%)
Asian 17 (1.7%) 0 17 (2.2%)
Stage at Diagnosis
Stage | 62 (6.2%) 6 (2.7%) 56 (7.2%)
Stage 11 384 (38.2%) 77 (34.2%) 307 (39.3%)
Stage Il 401 (40.1%) 103 (45.8%) 298 (38.2%)
Stage IV 159 (15.5%) 39 (17.3%) 120 (15.4%)
Early Stage 446 (43.9%) 83 (36.9%) 363 (46.5%) 0.01
Late Stage 560 (55.1%) 142 (63.1%) 418 (53.5%)
Metastasis
No known metastasis 887 (84.5%) 186 (82.3%) 669 (84.7%) 0.39
Metastasis 163 (15.5%) 40 (17.7%) 121 (15.3%)
Site of Metastasis
Visceral 70 (45.5%) 20 (54.1%) 49 (42.6%) 0.17
Non-visceral 43 (27.9%) 6 (16.2%) 37 (32.2%)
Visceral and non-visceral 41 (26.6%) 11 (29.7%) 29 (25.2%)
Tumour grade at diagnosis
1 57 (5.8%) 11 (5.2%) 44 (5.9%) 0.34
2 496 (50.2%) 116 (54.5%) 363 (48.8%)
3 435 (44.0%) 86 (40.4%) 337 (45.3%)
ER status at diagnosis
Positive 769 (75.6%) 162 (74.0%) 580 (75.9%) 0.56
Negative 248 (24.4%) 57 (26.0%) 184 (24.1%)
PR status at diagnosis
Positive 661 (65.1%) 137 (62.8%) 500 (65.5%) 0.46
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Total n (%)

HIV positive n (%)

HIV negative n (%)

* %
p value

Negative 354 (34.8%)

Her2 status at diagnosis

Positive 257 (25.6%)

Negative 738 (73.6%)

Ki67 status at diagnosis

<14% 164 (16.4%)

>14% 838 (83.6%)

IHC4 subtype at diagnosis

Luminal A 136 (13.8%)

Luminal B 639 (64.9%)

Her2-positive 59 (6.0%)

Triple Negative 151 (15.3%)
Luminal B (ER+/PR+; Her2-; Ki67=14%) 432 (69.8%)
Luminal B (ER+/PR+; Her2+) 187 (30.2%)

81 (37.2%)

65 (30.1%)
149 (69.0%)

30 (14.0%)
185 (86.1%)

23 (10.9%)
138 (65.1%)
13 (6.1%)
38 (17.9%)
86 (62.3%)
52 (37.7%)

263 (34.5%)

179 (23.8%)
570 (75.7%)

127 (16.8%)
627 (83.2%)

107 (14.4%)
481 (64.8%)
43 (5.8%)
111 (15.0%)
346 (71.9%)
135 (28.1%)

0.47

*
34 patients (3.2%) had unknown HIV status and were excluded from the analysis.

Hok

Chi square test or
7

*:

Mann Whitney test comparing HIV positive to HIV negative proportions for non-missing values.

A
Of 1016 patients, 10 (1.1%) were missing stage at diagnosis; 2 (0.2% were missing ethnicity; 62 (6.1%) (n=62) were missing tumour grade; 33

(3.2%) were missing ER status; 35 (3.4%) were missing PR status; 47 (4.6%) were missing Her2 status; 48 (4.7%) were missing Ki67 status; 65
(6.4%) were missing IHC4 subtype. Nine of 163 patients with known metastatic disease (5.5%) were missing the site of metastasis.

fComparison for positive and negative HER2 values only.
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Prevalence ratios (PRs) of HIV by breast cancer stage, grade, metastatic disease status, and IHC subtype.

Unadjusted PR p-value Adjusted PR” p-value

Stage at Diagnosis
Early Stage 1 (Ref) 1 (Ref)
Late Stage 1.36 (1.07-1.73) 001  1.12(0.90-1.39) 031
Metastatic disease
No metastasis 1 (Ref) 1 (Ref)
At least 1 known site of metastasis 1.14 (0.85-1.54) 0.38 1.26 (0.96 — 1.65) 0.10
Tumour grade at diagnosis
1 1 (Ref) 1 (Ref)
2 1.21(0.70 - 2.11) 0.49 1.27 (0.79 - 2.04) 0.33
3 1.01(058-1.78) 096  1.00(0.61-163)  0.99
IHC4 subtypes at diagnosis
Luminal A 1 (Ref) 1 (Ref)
Luminal B 1.26 (0.85-1.88) 0.26 0.88 (0.61-1.27) 0.49
Her2-positive 1.31(0.72-2.40) 038  1.00(0.58-1.70) 0.9
Triple Negative 144 (091-2.29) 012  1.10(0.73-1.66) 0.4
Luminal B (ER+/PR+; Her2-; Ki67214%) 1 (Ref) 1 (Ref)

Luminal B (ER+/PR+; Her2+) 140(1.04-1.88) 003  119(0.91-157) 021

*
Adjusted for age (linear) and ethnicity (black vs non-black)
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Clinical characteristics of HIV positive patients by time since HIV diagnosis.

Less than or equal to 1 year (n=68) More than 1 year (n=158)  p-value”

Stage at BC diagnosis
Early Stage 26 (38.2%) 57 (36.3%) 0.78
Late Stage 42 (61.8%) 100 (63.7%)
Metastatic disease
No metastasis 51 (75%) 135 (85.4%) 0.06
Metastasis 17 (25%) 23 (14.6%)
IHC4 subtypes at diagnosis
Luminal A 8 (12.5%) 15 (10.1%) 0517
Luminal B 45 (70.3%) 93 (62.8%)
Her2-positive 3 (4.7%) 10 (6.8%)
Triple Negative 8 (12.5%) 30 (20.3%)

Luminal B (ER+/PR+; Her2-; Ki67=14%) 29 (64.4%) 57 (61.3%) 0.72

Luminal B (ER+/PR+; Her2+) 16 (35.6%) 36 (38.7%)
Viral Load
Detectable 46 (74.2%) 44 (33.6%) <0.001
Below detectable levels 16 (25.8%) 87 (66.4%)
CD 4 count (median (IQR)) 362 (236 — 616) 4955 (337.5 - 687.5) 00037
Viral load when detectable (median (IQR)) 32500 (2000-84000) 738 (135.5 - 6755) <0_001#

*
Chi square test,

iFisher's exact test and

#Mann Whitney test comparing duration of HIV positivity.
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Clinical characteristics of HIV positive patients by anti-retroviral (ART) use at breast cancer diagnosis

Not on ART (n=63) **

On ART (n=160) **

*
P-value

Stage at BC diagnosis
Early Stage

Late Stage

Metastatic disease

No metastasis
Metastasis

IHC4 subtypes at diagnosis
Luminal A

Luminal B

Her2-positive

Triple Negative
Luminal B (ER+/PR+; Her2-; Ki67>14%)
Luminal B (ER+/PR+; Her2+)

18 (28.6%)
45 (71.4%)

47 (74.6%)
16 (25.4%)

5 (8.3%)
42 (70.0%)
4(6.7%)
9 (15.0%)
28 (66.7%)
14 (33.3%)

65 (40.9%)
94 (59.1%)

137 (85.6%)
23 (14.4%)

18 (12.0%)

94 (62.7%)
9 (6.0%)
29 (19.3%)
57 (60.6%)
37 (39.4%)

0.09

0.05

0.50

*

Chi square test,
.o,

Fisher’s exact test and

#Mann Whitney test comparing use of ART.

Aok
ART use missing for 3 HIV positive patients (1.3%).
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Clinical characteristics of HIV positive patients by duration of anti-retroviral therapy (ART) at breast cancer

diagnosis
Less than or equal to 1 year (n=30) ** More than 1 year (n=130) ** p-value®
Stage at BC diagnosis
Early Stage 13 (43.3%) 52 (40.3%) 0.76
Late Stage 17 (56.7%) 77 (59.7%)
Metastatic disease
No metastasis 23 (76.7%) 114 (87.7%) 0.12
Metastasis 7 (23.3%) 16 (12.3%)
IHC4 subtypes at diagnosis
Luminal A 5 (17.2%) 13 (10.7%) 0197
Luminal B 21 (72.4%) 73 (60.3%)
Her2-positive 1(3.5%) 8 (6.6%)
Triple Negative 2 (6.9%) 27 (22.3%)
Luminal B (ER+/PR+; Her2-; Ki67=14%) 15 (71.4%) 42 (57.5%) 0.25
Luminal B (ER+/PR+; Her2+) 6 (28.6%) 31 (42.5%)

*
Chi square test,
.,
Fisher’s exact test and
Mann Whitney test comparing duration of ART.

Ak
Duration of ART missing for 66 HIV positive patients (29.2%).
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