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Abstract

Aims: We aimed to compare the outcome of curative treat-
ment options in localised Prostate Cancer (PCa) amongst
HIV positive (HIV+) men. Methods: A systematic search of
the Cochrane Library of Systematic Reviews, the Scopus and
PubMed databases was performed (January 1995 to No-
vember 2015) using pre-determined search terms. Outcome
measures for comparison included the rate of biochemical
failure (BCF), survival benefit and complications. Results: A
total of 14 eligible articles were identified for inclusion, rep-
resenting a total of 202 HIV+ men with PCa. Radical Pros-
tatectomy was performed in 40/153 compared to 109/153
patients undergoing alternative (non-surgical) treatments
options. Only 3 studies compared outcomes within their
respective study cohort. One study (n = 10) reported BCF
results with 1/2 BCF patient in the surgical arm vs. 1/8 BCF
positive patients in the non-surgical arm (mean 46 months
follow-up), while two other studies reported no occurrences
of BCF within both arms of their studies. Conclusion: Due to

paucity in the literature, there is insufficient evidence to sup-
port a certain treatment modality arm specifically for HIV+
men with localized PCa. An individualized management al-
gorithm seems feasible within this cohort, until more defini-

tive studies are performed. ©2019 The Author(s)
Published by S. Karger AG, Basel

Introduction

Due to the effective use of highly active antiretrovi-
ral therapy (HAART) the natural progression of human
immunodeficiency virus (HIV) to acquired immunode-
ficiency syndrome (AIDS) has been improved. The net
effect of this scientific advancement resulted in HIV-pos-
itive (HIV+) patients having a longer life expectancy [1].
Traditionally, in the setting of HIV/AIDS, overwhelming
infectious diseases limit patients’ survival. The advances
in HIV treatment have further resulted in non-AlIDs de-
fining cancers playing an increased role in the mortality
of this “older” patient cohort [1-3].

When reviewing the cancer related mortality, pros-
tate and lung malignancies are increased in HIV+ people
when compared to non-infected populations [2, 3]. This
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may be due to HIV-infected men presenting at a relatively
younger age, with more advanced disease stage when
compared to the general population [4]. The hormonal
effect of testosterone in the HIV-infected population due
to hypogonadism may also play a role in the pathogen-
esis of this malignancy [5]. A trend has been noted that
HIV+ men more frequently received radiation for the
management of prostate cancer (PCa) and less frequently
received surgery [2]. A recent review and meta-analysis
have reviewed the outcomes of surgery versus radiother-
apy for clinically localized PCa, and observed a higher
mortality in the radiotherapy treatment arm [6].

Active treatment for PCa, including prostatectomy,
has consistently been shown to provide a survival benefit
in men with optimistic life expectancies [7]. Accordingly,
as the lifespan of HIV+ patients has been progressively
increasing, controversy exists in the optimal treatment op-
tion for HIV+ men with PCa. Thus, we aimed to perform
a systematic review of the literature to assess whether the
current evidence supports a specific treatment modality
for localized PCa amongst HIV+ men. Specifically, we
aimed to review the rate of biochemical failure (BCF),
survival benefit and complications.

Material and Methods

Search Strategy

A systematic review was performed in accordance with
Cochrane Collaboration and Preferred Reporting Items for Sys-
tematic Review and Meta-Analysis Guidelines [8]. Scientific lit-
erature databases (MEDLINE, Scopus and the Cochrane Library)
were systematically searched in December 2015 using several
keywords, including: (“prostate” or “prostate cancer” or “pros-
tate neoplasm” or “prostate malignancy”), (“human immunodefi-
ciency virus” or “HIV” or “acquired immunodeficiency disease”
or “AIDS”), “prostatectomy”, “radiotherapy”, “active surveil-
lance” and “treatment”.

Both retrospective and prospective studies as well as clinical
trials assessing the curative treatment for HIV+ patients with Pca
were included in the current study. Articles involving non-cura-
tive, metastatic, or palliative treatment were excluded. The con-
cept of active surveillance was considered as a “treatment” mo-
dality within the confines of this study. Journal article abstracts
were screened for inclusion and suitability. Full-text papers were
retrieved for all of the relevant articles. The study selection was
independently performed by 2 reviewers (A.A., J.B.). Discrepan-
cies in selection were solved by discussion, or group consensus.

Primary outcomes for the current study included BCF and
prevalence of perioperative complications, including death. Het-
erogeneity in definitions of the PCa risk stratification methods and
outcome measures of the included studies precluded meta-analyt-
ical assessment. Extracted data were collated in Excel 2007 (Mi-
crosoft Corporation, Redmond, CA).
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Total cumulative number of
articles identifiedin
databasessearched
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Not relevantto the review
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Full text articles for further
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d ) Articles excluded (n = 118):

Duplicate searches across
databases(n =75)
Did not satisfy inclusion

Full text articles included criteria (n = 43)

for critical appraisal (n = 14)

Fig. 1. Flow diagram outlining the study review process.

Quality Appraisal

Articles were quality assessed based on nine closed ended
questions within the Critical Appraisal Skills Programme (CASP)
cohort study checklist [9]. This tool is a validated checklist that
assesses 3 domains for each study: the validity of the results, the
precision of the results and the usefulness of the results. The closed

ended question of the relevant CASP checklist was utilized.

Results

Search Strategy

Using the systematic search strategy outlined, 2,796
articles were identified, of which 2,664 were not suit-
able for full-text review. Of the remaining 132, 75 were
duplicate publications and 43 did not meet the inclusion
criteria of the study (fig. 1). Thus, 14 relevant studies
were included in this review. The relevant study inclusion
categories, grade, and treatment modalities utilized and
subsequent outcomes are summarized in table 1 (demo-
graphic data) and table 2 (outcome stratification).

This review, represented a total of 153 individual pa-
tients, since an additional 49 patients from Riedel et al.
[4] could not be included in table 2 due to a paucity of
treatment details. A total of 2 studies evaluating 13 men,
assessed the surgical outcome. A further 6 studies as-
sessed the non-surgical modalities, assessing 48 men in
total. Five studies involved both surgical and non-surgi-
cal management and included 92 patients.

Quality Appraisal Results

Each relevant study was scored using the CASP cohort
study checklist [9]. Scoring was performed by 2 evalua-
tors (A.A., J.B.) and any discrepancies were resolved by
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consensus. For ease of reference, results of the quality
appraisal have been tabulated (table 3).

Patient Demographics and HIV/AIDS Status

Of the included 14 studies, the respective mean ages
of the cohort ranged between 52 and 65 years. Regarding
the patient’s HIV/AIDS status, mean CD4 count of the
included studies ranged between 300 and 1,417 cells/ml.
Of the included 202 patients, the proportion of patients
actively receiving HAART was 89.1%. Mean duration
of HAART was poorly reported across all studies. These
findings are summarized in table 1.

PCa Characteristics

Of the included studies, mean serum prostate-specific
antigen ranged between 5.1 and 82 ng/ml. PCa risk strat-
ification was heterogeneous and poorly reported across
the studies, with several publications utilizing the Na-
tional Comprehensive Cancer Network risk tool [11] or
D’ Amico scoring system [10, 12, 14].

Including the demographic data from Riedel et al. [4],
of the 202 patients, histopathologically, a vast majority
represented pT1 disease (54.5%) with the remainder pT2
(30.2%), pT3 (7.9%), pT4 (4.0%) or unknown (3.4%).
Of the included patients, tumors were characterized as
Gleason < 7 in 17.3%, Gleason 7 in 17.8%, Gleason > 7
in 5.4% and unknown in 59.9%. These findings are sum-
marized in table 1.

PCa Treatment and Oncological Outcomes

Regarding treatment, 40/153 underwent radical pros-
tatectomy with curative attempt. Studies reported this as
being performed as robotic-assisted laparoscopic pros-
tatectomy (RALP), minimally-invasive radical prosta-
tectomy or otherwise unspecified. The remainder of the
patients received either external beam radiotherapy, bra-
chytherapy or active surveillance.

Mean follow-up ranged 1-90 months post-operatively.
During this follow-up period, 7 patients experienced
BCF. Of these 1/40 was from the prostatectomy group
and 6/109 were from patients that underwent other forms
of curative treatment for PCa. A lack of comparative se-
ries precluded the calculation of pooled hazards ratios.

Discussion
Recent therapeutic advancements in the management

of HIV/AIDs has resulted in a significant improvement
in life expectancy in these patients. As a result of less

174 Curr Urol 2018;12:169-176

toxic antiretroviral drugs, improved adherence and man-
agement of comorbid disease, it is thought that previ-
ously described prognostic models and life expectancy
estimates for HIV+ patients should be revised [22]. Ac-
cordingly, treatment of relatively indolent cancers, such
as low and intermediate risk PCa are becoming more rel-
evant. In addition, the increased use of prebiopsy mul-
tiparametric magnetic resonance imaging is resulting in
more clinically relevant PCa in newly diagnosed patients
[23, 24] and thus possibly more HIV+ patients requiring
intervention. Our systematic review has highlighted the
fact that such patients may exhibit acceptable oncologi-
cal outcomes when treated with curative measures.

Traditionally, curative treatment for PCa is reserved
for patient with a life expectancy of greater than 10 years
[25]. The rapid improvement in HAART has improved
the life expectancy of HIV+ patients, to the point where
they may be considered for curative treatment for PCa.
Indeed, the current review identified that of the treated
patients, a majority were clinically low-to-intermediate
risk. Specifically, of the reporting studies, patients were
predominantly D’ Amico or NCCN low or intermediate
risk. Similarly, a majority of the patients were clinically
stage T1. Such patient demographics highlight the nature
of early intervention for HIV-infected patients with con-
current PCa.

The incidence of PCa is increasing globally and there
is increased PCa mortality in all but the higher resource
countries [26, 27]. With this fact in mind it is important
to critically assess the available treatment options avail-
able for localized PCa in the growing number of HIV-in-
fected men with PCa. Our study has highlighted that,
while there is limited data to date, surgical and non-sur-
gical treatment of PCa in this cohort results in acceptable
oncological outcomes. This empiric data does not deter
the surgical option in this select cohort of patients, as
short-term data have not shown a significant difference
in outcome based on HIV status. The data, although not
reaching statistical significance, does seem to suggest a
lower rate of radical prostatectomies being performed in
the HIV+ population. The paucity of available evidence
also suggests the dire need for further research into this
population subgroup, which will increase in number and
significance due to the efficacy of HAART therapy.

The differences in the management of PCa in HIV+
infected men when compared to HIV- men may indicate
treatment disparities, although some studies have shown
most HIV+ men were in fact treated in accordance with
guidelines[11]. Some factors that may influence the de-
cision to perform prostatectomy may include risk to the
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surgical team and risk of operative complications. Fur-
thermore, it is known that PCa decision aids may shift
patients’ preference from prostatectomy to radiotherapy
[28]. Despite the low risk of HIV transmission with nee-
dle stick injuries (< 0.09%) [29], it remains a concern for
the treating clinicians. Some studies have suggested that
RALP may limit the surgical teams exposure to blood
and needle stick injury [18, 21]. It has also been shown
that RALP has comparable oncological outcomes when
compared to open surgery [30].

Silberstein et al. [14] found that HIV-infected individ-
uals had a higher rate of peri-operative transfusion and il-
eus/small bowel obstruction, but had similar oncological
outcomes and other peri-operative complications when
compared to non-infected patients. Careful patient selec-
tion and assessment is suggested for this patient group
including CD4+ counts, viral load, albumin levels, and
clinical HIV staging [18]. Furthermore, focal therapy
of PCa may be beneficial in this population of patients
given the potential increased risk of more invasive treat-
ment modalities, as it may be associated with reduced
morbidity [24].

Patient anxiety based on the severity grade of the un-
derlying cancer has been proven to increase in men with
more severe PCa [31], however, the impact of concurrent
HIV infection within this cohort corrected for grade, has
not yet been specifically explored.

Our literature review does not support or refute the
surgical treatment of localized PCa within HIV+ men.
This is further confounded by the ongoing debate in the
literature regarding the best practice in the treatment of
high risk PCa in HIV- men [32]. However, an individual-
ized treatment approach seems logical, with the follow-
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