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Abstract

Thanks to the advancement in understanding of molecular mechanisms driving immune surveillance, we
have now approached a revolutionary era for the treatment of malignant melanoma (MM). Meanwhile,
people living with HIV/IAIDS (PLWHA) are aging and non-AIDS-related cancers have become a leading cause
of death. Both HIV infection and melanoma share common immune-pathological pathways: immune check-
points are being targeted for melanoma immunotherapy and investigated as a “shock and kill” strateqy for
latency reversion among HIV-positive individuals. Nevertheless, a substantial lack of information exists on
epidemiology, clinical features, and management of MM in HIV, due to compartmentalized approaches and
poor awareness about the problem. In this narrative review, we aimed at analyzing available data regarding
MM in PLWHA to point out key knowledge gaps and future opportunities from an integrated dermatology,
oncology, and infectious diseases standpoint. To date, a strong association between HIV infection and MM
risk still needs to be effectively demonstrated; nevertheless, once this cancer has developed in HIV-positive
people, it shows more aggressive course, worse prognosis, and seemingly peculiar clinical and histologi-
cal features. Despite these challenges, a syndemic framework should lead us toward a tailored and multi-
disciplinary approach not to miss valuable opportunities from the worst situations including the enrolment

of HIV-positive patients in the ongoing trials with immune checkpoint inhibitors. (AIDS Rev. 2019;21:65-75)
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have been milestones for changing route of both these
chronic conditions. Despite these striking steps for-
ward, when their pandemics overlap, resulting out-
comes may overcome the positive goals attained in
both the individual fields and progress decelerates if it
is compartmentalized, not sustained by a translational
approach of multidisciplinary interchange and the “one
size fits all” rule still prevails. Although new therapeutic
strategies and earlier diagnosis, MM death rates are
expected to remain stable until 2030°. Meanwhile, in
highly active antiretroviral therapy (HAART) era,
PLWHA age and non-AlDS-defining cancers (nADCs)
have become a relevant cause of death*. Cancer in
PLWHA has a more aggressive course®; additionally,
HAART together with MM immunotherapies may recip-
rocally influence both the diseases so that MM in this
population should require a tailored management. Nev-
ertheless, until recently, PLWHA have experienced an
unmet need being excluded from all the immunother-
apy trials®. Comparing the immune checkpoints simi-
larities and differences would not only benefit PLWHA
suffering from MM but it may also synergistically push
forward advancements in both the fields. Furthermore,
revolutionary changes such as HAART introduction first
and then HAART administration to anyone at any stage
modified what we already knew about the co-occur-
rence of these conditions from pre-HAART era. There
is an increasing need of better understanding the nat-
ural history, the standard of care and the possible
therapies interactions, and opportunities for MM in
PLWHA. Therefore, in this narrative review, we ana-
lyzed recent data and pointed out key knowledge gaps
about MM epidemiology, clinical aspects, and new
therapies among PLWHA from an integrated dermatol-
ogy and infectious diseases point of view.

Epidemiology: do PLWHA have a higher
risk for MM?

MM incidence among PLWHA has been reported
around 16.4-175.7/100.000 persons-years during early
HAART era in selected American and European co-
horts*"1". While overall projected nADCs incidence
rates are expected to decrease until 20302, MM inci-
dence is increasing in the general population®'314 In
2018, 91,270 and 144,209 new cases of MM have been
estimated in the United States and Europe, respec-
tively' 4. From pre-HAART era to the first decade of
the current century, four studies reported no cumula-
tive MM incidence trend among PLWHA'517 and only
one observed an increasing incidence*. Standardized

incidence rate (SIR) and other effect measures of risk
for MM in PLWHA in pre- and post-HAART era are
listed in Table 1. In both the periods, the overall pooled
SIR has been reported to be close to 1, suggesting
that MM incidence in PLWHA is increasing in parallel
with the one of the general population without differ-
ences in terms of incidence and risk rates. Neverthe-
less, some studies were featured by high prevalence
of African ethnicity people, where an overall lower risk
for MM compared to Caucasian has been found both
for HIV-negative and HIV-positive individuals'®'8®, In-
terestingly, an increased MM risk has been reported
among PLWHA in India, but no evaluation according
to skin pigmentation was made®. The possibility that
HIV infection by itself may overcome or attenuate eth-
nicity-related factors protecting from MM development
is still far from being understood. Moreover, study de-
sign and analyses were very heterogeneous®10.17.19-26
with possible representativeness, surveillance, case
definition/inclusion, comparison, and/or computational
bias, while AIDS-related competing risks may have not
always been considered by pre-HAART era studies.
Nevertheless, despite the wide variability in methods
and sample populations which may explain the appar-
ently contradictory data, some studies may still point
toward a higher prevalence of MM among PLWHA, if
only Caucasian ethnicity would be taken into ac-
count'®192728 |n gccordance with this, a recent meta-
analysis on MM risk in PLWHA reported a significant
heterogeneity and a pooled relative risk of 1.3 and 1.5
after ethnicity-adjustment during pre- and post-HAART
eras, respectively?’. This 20% increase in MM risk be-
tween the periods seems to be more explainable by
the longer longevity of PLWHA, rather than by HAART-
induced carcinogenic risks as hypothesized by some’®.
In fact, age has been reported as a significant risk
factor for melanoma?® and higher MM rates have been
associated with older age also in PLWHA®™_ If any
increment in MM risk is ascribable to HIV infection,
then the evidence of HIV-related risk factors should be
investigated. Cases of eruptive dysplastic nevi have
been reported among patients soon after progressing
into AIDS®; still, no attempt to demonstrate that HIV-
induced immune deficiency may promote nevi devel-
opment has been successful: PLWHA may have high-
er number of small nevi, but similar amount of larger
and atypical nevi compared to age, sex, and hair
color matched controls®!. Ultraviolet/sun exposure, fair
skin (phototypes 1-2), higher number of common and
atypical nevi, and family history are acknowledged risk
factors for MM8, Sunbath use is more common among
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Table 2. Effect measures of risk of MM according to viroimmunological parameters in PLWHA

Viroimmunological parameters (cutoff/Model) Effect measure of association References
AIDS episodes HRi 2.81 (0.38-20.87) 15
Length of HIV infection (5 years) HRi 1.04 (0.14-7.91) 15
CD4 + T cells Nadir (< 200 cells/mmc) HRi 0.10 (0.01-1.04) 15
Current CD4 + T-cells

(< 200 cells/mmc) RRu 2.1 (0.8-5.0)/RRi 1.8 (0.6-6.0) 8, 11

(201-499 cells/mmc) RRu 2.5 (1.6-3.9)/RRi 2.3 (1.0-5.3)

(> 500 cells/mmc) RRu 1.1 (0.5-2.1)

(Every 100 cells/mmc less) HRi 1.0 (0.92-1.09)
Being on HAART HRi 0.38 (0.05-2.69)-HRi 1.45 (0.83-2.55) 8, 15
Time on HAART

(10% increase over prior 2 years) HRi 1.16 (1.03-1.3) 8

(10% increase over prior 180-900 days)

Plasma HIV-RNA
(>10,000 cp/mL)
(501-9999 cp/mL)
(< 500 cp/mL)
(Every Log10 more)

MM: malignant melanoma; PLWHA: people living with HIV/AIDS
AIDS: acquired immunodeficiency syndrome; HAART: highly active antiretroviral therapy.
if the ratio is between rate in HIV-positive versus rate in HIV-negative patients, with an “i"

homosexual and bisexual people than in the general
population® and some authors have observed higher
MM risk solely in this HIV-positive group'®. While spe-
cific extrinsic risk factors for melanoma have a higher
prevalence among community more at risk for HIV, the
reported data can induce us to speculate for a nega-
tive indirect association between lower phototype and
atypical mole syndrome toward HIV risk. Nevertheless,
no specific HIV-related risk factor has been clearly
identified to date, as shown in Table 2. Recently, Park
et al. observed that in different nADCs, including MM,
the longer is the period of continuous viral suppression,
the lower is the cancers incidence®, but no studies
have investigated possible associations between MM
and HIV-induced chronic inflammation, immune activa-
tion, immune senescence, and possible legacy effect
and no data are available after the START study. Prob-
ably, a 10-year span is still necessary to evaluate any
change in melanoma incidence among PLWHA start-
ing HAART immediately after HIV diagnosis. To date,
a modest number of MM cases have been included in
larger and varied nADCs cohorts so that studies spe-
cifically designed to assess MM risk and incidence in
PLWHA are poorly represented and stratifying for sub-
group analyses according to HIV-related parameters
can be hardly performed.

HRi 1.14 (1.01-1.28)

RRu 2.6 (1.3-5.1)/RRi 1.9 (0.8-4.6)
RRu 2.2 (1.0-5.0)/RRi 1.5 (0.6-3.8)
RRu 1.5 (1.0-2.4)

HRi 1.08 (0.9-1.32)

8,11

Effect measures (HR: hazard ratio; RR: rate ratio) are reported with “u” as subscript
if the ratio is between rates within HIV-infected patients

Clinical features of MM in PLWHA: same
face, same story?

While a strong association between HIV infection and
MM still needs to be effectively established, once this
cancer develops in PLWHA, a second question to be
answered is whether the presentation and prognosis
are similar to those of the general population. In 2018,
27,147 and 9320 deaths due to MM have been esti-
mated in Europe and the United States, respective-
ly'314 Up to 2011, MM deaths were 0.2-3% of all the
deaths due to nADCs among PLWH®3*: current data
are missing. We know that nADCs occur at more ad-
vanced stages at diagnosis and that PLWHA are less
likely than the HIV negatives to receive any first-line
course of cancer therapy®. In the USA, during 1996-
2010, PLWHA showed a significantly higher cancer-
specific mortality for overall MM cases (HR 1.72) and
for locoregional stages (HR 2.27), even after adjusting
for receipt first course cancer treatment (HR 1.93)°. In
ltaly, during 2006-2011, people with AIDS diagnosed
with MM died of cancer-related causes 10 times more
frequently than the HIV-negative patients with MM
(overall sex-/age-standardized mortality ratio of 10.9)34,
Similar data should be carefully collected and as-
sessed nowadays, after the introduction of new targets
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and immunotherapies. This higher mortality could also
be due to the greater portion of patients diagnosed
with late-stage disease: PLWHA are more than twice
as likely to have a distant metastasis from MM and
almost twice as likely a regional lymph node metastasis
from MM at diagnosis compared to HIV-negative cases
matched for age, sex, and race®. Furthermore, they
showed reduced disease-free survival (16 vs.
42 months) compared to HIV negatives matched for
age, sex, histotype, primary site, and thickness®®.
Whether the worse prognosis and the more aggressive
clinical course are mainly influenced by HIV-related
sociodemographic, clinical or viroimmunological fac-
tors have not yet been clearly addessed. MM case
reports from HAART era are listed in Table 3. To date,
there have been over 30 English published reports
from pre- and post-HAART eras; nowadays, patients
with concurrent MM and HIV infection are predomi-
nantly Caucasian males and do not seem to differ in
terms of age from HIV-negative cases (median age
50 years). The median Breslow thickness is 1.4 mm;
64.3% has metastatic disease at the diagnosis. Some
authors reported the trunk as preferential primary
site'®3" and rarer localizations have been described®"-#4
with SIR of MM of atypical sites reported as the highest
among PLWHA'™. Nevertheless, possible publication
bias limits the generalizability of this picture. No as-
sociation between CD4* T-cells count and overall sur-
vival or Breslow thickness at diagnosis has been ob-
served®, but higher CD4* count has been related with
longer disease-free survival®. Interestingly, a lack or
scarcity of tumor-infiltrating lymphocyte (TIL) has been
repeatedly described*®*; if MM among PLWHA was
confirmed as a more prevalent non-brisk TIL type, also
this would explain its poorer prognosis. In fact, the
presence of TIL and histological regression has been
associated to lower risk of sentinel lymph node involve-
ment and to more favorable prognosis in HIV-negative
patients*. Moreover, atypical presentations including
multiple MMs in the context of not familial melano-
ma*®47:4% and “animal type” histotype®® have also been
reported, but to date, there is no evidence that rarer
forms of MM are more common in PLWHA.,

Clinical management of MM in
PLWHA: the untold story

Tailored guidelines for screening and managing MM
in PLWHA do not exist and HIV is not included among
those factors determining the extent of investigations
and follow-up of MM. Awareness about the problem is

still poor, and the current scientific debate in MM
clinical management includes several hot topics ur-
gently requiring an international consensus that, how-
ever, may differ for PLWHA:

1. The sentinel node biopsy controversy: after MSLT-
I trial, several pros and cons emerged to choose
between complete lymph node dissection and ac-
tive nodal basin surveillance with ultrasonography
following a positive sentinel node®'. HIV-related
lymphoid hyperplasia as well as infective and lym-
phoproliferative lymphadenopathies may affect
histological evaluation (ulceration, regression,
infiltrating lymphocytes, and micro/macrosatellit-
osis) and should be carefully taken into consider-
ation. While surgical or ultrasonography options
should be ideally discussed case by case, in the
light of current knowledge, the latter option seems
to be more risky to undertake in PLWHA. Ultra-
sound-guided fine-needle aspiration cytology may
prove to be an intermediate option to identify can-
didates for the complete nodal dissection in a
population presenting a wide range of alternative
causes of palpable nodes. Furthermore, the prom-
ising application of serum S-100p and osteopontin
as predictive markers of metastasis in non-senti-
nel and sentinel nodes® should also be carefully
evaluated, considering that both have been de-
scribed as altered by HIV infection®54,

2. The excision margins controversy: most of the
current guidelines now recommend 2 cm as the
maximum margins around thicker MM®®, To date,
no strong data may inform us to prefer wider elec-
tive excision margins in PLWHA, but the lack of
evidence of higher risk of local recurrence and
different microsatellites distribution in this group
of patients is not the evidence of their absence
and further studies are warranted.

3. The biomarkers challenges: circulating microR-
NAs (miRNAs) are emerging as potential diagnos-
tic, prognostic, and predictive biomarkers of
MM?®2. Furthermore, miRNAs literature in HIV is
proliferating leading to the almost daily discovery
of miRNAs alterations. Considering the possibility
of shared or opposite up- and down-regulated
miRNAs, diagnostic and prognostic miRNA clus-
ters should be carefully assessed in PLWHA ver-
sus HIV-negative patients with and without MM,
avoiding over- or under-estimation of cancer bur-
den and prognosis in the former group.

4. The accompanying HAART: nelfinavir, an old pro-
tease inhibitor for HIV infection, repeatedly
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Table 3. MM in PLWHA: case reports from the HAART era (Continued)

References

Note

Outcome

Treatment

CD4 count
(cells/mmc)

Stage* Primary Site

Breslow’s
thickness (mm)

Age (years) Ethnicity

Sex

43

DF

Orbital

Retro-orbital

53

3.5 years

exenteration, RT

Anorectal cytology 44

Death

Chemotherapy

Anorectal

66

67

Death

Ipilimumab,

Lower limb

6.0 lllc

Caucasian

72

nivolumab, RT

MM: malignant melanoma; PLWHA: people living with HIV/AIDS

M: male; F: female; MM: malignant melanoma; RT: radiotherapy; LFU: lost to follow-up; DF: disease free; CTLA-4: cytotoxic t-lymphocyte antigen 4; PD-1: programmed cell death protein 1. *Stage at diagnosis according to the American Joint Committee

on Cancer classification
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investigated for its broad antitumor activity, can
inhibit MM cell lines proliferation in vitro and sup-
press PAX3/microphthalmia-associated transcrip-
tion factor pathway, implicated in MM metastatic
phenotype and resistance to MAPK inhibitors®.
No other HIV protease inhibitors have been inves-
tigated in this respect nor preferable antiretrovi-
rals combination exists in case of coexisting MM.
Therefore, studies addressing all these issues are
highly required, also considering the possibility of
shared properties among protease inhibitors and
their alternative use as a booster for cancer
therapies.

Despite MM in PLWHA presents a more aggressive
course, worse prognosis, and probably peculiar clini-
cal and histological features, no tailored recommenda-
tions on threshold for biopsy, timing for skin examina-
tion, staging, frequency, and procedures of follow-up
can be drafted based on current available data. Pro-
spective studies and trials are advocated and until
then, a strong cooperation between infectious diseas-
es, dermatology and oncology specialists is strongly
advisable.

New perspectives in MM therapy:
friend or foe in HIV settings?

Over the past decade, improved molecular and im-
munologic understanding turned MM into a model
prototype for studying cancer immune editing pro-
cesses'®. The most remarkable step forward has
been represented by immune checkpoint inhibitors
(ICls). These monoclonal antibodies target key regula-
tory pathways in immune T-cell, inducing a response
toward cancer cells™®. Specifically, by blocking pro-
grammed cell death protein 1 (PD-1, nivolumab and
pembrolizumab) and cytotoxic t-lymphocytes antigen
4 (CTLA-4, ipilimumab), ICIs have unprecedently pro-
longed MM relapse free, distant metastasis free, and
overall survival times'. A schematic representation of
PD-1 and CTLA-4 immune checkpoints pathways and
their role in MM is depicted in Figure 1. The current
standard of care for Stage IV melanoma is now mono/
combination therapy with ICls following or not anti-
BRAF/MEK (according to BRAF mutant status)'. Con-
sidering that their use in BRAF/MEK mutant MM is still
under debate and that adjuvant immunotherapy has
proved to give survival benefit in patients without evi-
dence of distant metastases too’, further additional
indications for ICls are expected to be released soon.
Surprisingly, HIV is able to exploit the same immune

71



72

AIDS Reviews. 2019;21

T-cells Priming Stage
lymph nodes .

TCR !

MHC-I

Effector Stage
periphery

Activated Cytotoxic T cell fTreg cell Antigen Presentingcell  Activated Cytotoxic T cell /NK cell Malignant Melanoma cell
\ A J
i b
IL-2 and pro-infi ycy p i Pro-infl y cytokines production
T-cells activation, proliferation, motility, cytotoxic activity T-cells activation, proliferation, motility, cytotoxic activity
TCR-CD28 induced genes expression I in tissue mi i
CD25 expression Transition toward memory phenotype
Activated T-cells nodes pool Treg conversion
I T-cell ic and mi ial
Susceptibility to apoptosis
\ it )

Chronically in time Y

T-cells Exhaustion and Anergy
Limited antitumor/antiviral responses

Figure 1. Major schematic stages of the role of PD-1 and CTLA-4 immune checkpoints in T-cellular responses against viral and tumoral
threats. The figure shows some of the major mechanisms by which Cytotoxic T-Lymphocytes Antigen 4 (CTLA-4) and Programmed cell
Death protein 1 (PD-1) immune checkpoints limit T-cells activation in melanoma (the same mechanisms are shared with chronic HIV infec-
tion). While these pathways normally regulate exaggerate or prolonged T-cells responses, their persistent activation by cancers or chronic
infections leads to T-cell exhaustion. During T-cells priming, antigen presenting cells (APCs) present tumor antigen (Ag) to T-cells receptor
(TCR) of D8+ cytotoxic T-cells by major histocompatibility complex- | (MHC-1); concurrent costimulatory binding of CD80/86 to CD28 drives
lymphocytes towards an activated phenotype. In the presence of CTLA-4, possessing higher affinity than CD28 for CD80/86, the costimu-
lation is prevented and TCR downstream signaling is interrupted, leading to energy. Similarly, in tumor microenvironment APCs and mela-
noma cells express PD-ligand 1 (PD-L1) which binds to PD-1 of activated T-cells; interfering with TCR-CD28 downstream signaling leading

to T-cell functions supression.

checkpoints for suppressing host immune defenc-
es®%9 proving to possess further mechanisms by
which it may facilitate MM development. Nevertheless,
at least until recently, immunotherapies have not been
investigated in HIV to the same extent as they have
been in MM since PLWHA have been considered trial
ineligible due to fear of impaired efficacy of ICls, burst
of immune reconstitution inflammatory syndrome
(IRIS), or more frequent immune-related adverse
events (IRAEs)®806" Therefore, most of the available
current data come from in vitro, ex vivo, and animal
models. CTLA-4 is overexpressed on CD4* T-cells and
correlates with loss of HIV-specific T-cells functions
and disease progression®, while PD-1 has been iden-
tified as one of the major drivers of T-cell exhaustion
and viral latency in HIV/SIV infection57-596263 |ts ex-
pression is the highest on HIV-specific human CD4*
and CD8* T-cells, correlates with HIV antigen burden
and disease progression, and is downregulated by
HAART®7-%96283  |n  S|V-positive macaques, PD-1
blockade reduced plasma viremia, delayed viral re-
bounds after HAART interruption, and improved over-
all survival by restoring HIV-specific T- and B-cells

functions®82. Preliminary animal models suggest a
role for PD-1 blockade also in reducing microbial
translocation, immune activation, and incidence of op-
portunistic infections®. So far, 14 cases of metastatic
MM treated with ICIs in PLWHA have been de-
scribed®376467: they were all on HAART but one, and
no drug-drug interactions were observed. Pooled vi-
roimmunological dynamics, IRAEs, and treatment out-
come are depicted in Figure 2. Despite Chang et al.
reported a significantly higher number of IRAEs for
PLWHA® the vast majority were Grade 1-2 reactions
not requiring therapy discontinuation® and other stud-
ies did not raise concerns about ICls safety and toler-
ability8"®. No studies observed IRIS nor worrying
changes in median CD4* count and viral load®%61.68;
on the contrary, favorable CD4* T-cells increase, sim-
ilar response rates compared to HIV-negative patients
and durable benefit regardless of baseline CD4* count
were documented®. Given current evidence, only fear
about more frequent IRAEs may be justified, but HIV-
related anomaly in absolute number and functions of
Th17%9, determinant drivers of IRAEs, should raise
questions. ICls safety concerns are currently undergo-
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Figure 2. Pooled clinical and viroimmunological outcomes of the 14 reported cases of metastatic malignant melanoma treated with anti-

PD1 and/or anti-CTLA-4 in HIV-positive patients from literature.

*This single patient was assessed for and presented a transient increase of CD4+ activation, CD4+ total memory and effector memory cells
and CD8+ cells after each Ipilimumab infusion®; $For 1 patient single-copy assay HIV-RNA, cell-associated unspliced HIV-RNA in CD4+
T-cells and HIV-DNA were assessed after Ipilimumab infusion and found to decrease, increase and remain stable, respectively®. NA: Not
available data; ND: Not Detectable plasma HIV-RNA; IRAEs: Immune-Related Adverse Events; CR: Complete Response; PR: Partial

Response; PD: Progressive Disease.

ing evaluation through Phase-l trials for PLWHA
(NCT03304093; NCT02595866; NCT03239899). Under
investigation is also the possible role of ICls in revert-
ing HIV latency. Dynamics of cell-associated unspliced
HIV-RNA in CD4* T-cells, HIV-DNA, and plasma ultra-
sensitive or single-copy HIV-RNA have been reported
with significantly variable trends after nivolumab or
ipilimumab administration for different cancers, includ-
ing MM, in single case reports®®6671-73 and preliminary
prospective studies®® (CROI conference 2018, ab-
stract 656LB), either suggesting or questioning pos-
sible effects on destabilizing latent viral reservoir. Re-
cently, pembrolizumab proved to decrease HIV
latency establishment when administered before HIV
infection in CD4* T-cells in vitro®®. Whether or not ICls
may be exploited as a “shock and kill” strategy, revert-
ing latency while concurrently reactivating HIV-specif-
ic immune responses may also depend on ICls mol-
ecules and doses, presence and type of cancer,
concomitantly involved immune checkpoints and cor-

responding inhibitors, and specific viroimmunological
features of subgroups of patients so that no conclu-
sion but hopes can be drawn to date. Furthermore,
about 70% of MM shows primary or secondary resis-
tance to PD-1 inhibition'. Increased understanding of
resistance mechanisms could help in developing pre-
dictive biomarkers for ICls response; among them,
PD-1 expression, presence and location of TIL and
Th17, and composition of gut microbiome are under
investigations'6%70. All of them are variably altered by
HIV infection. Studies regarding HIV-related dendritic
cells and lymphocyte migration as well as the precise
definition of the entity, frequency, and role of TIL in
MM of PLWHA may improve our current knowledge
about immune-histological prognostic and predictive
markers of treatment response, advantaging both HIV-
positive and negative patients. Considering further the
respective positive and negative correlations between
CD4* count and viral load with PD-1/PD-L1 expression
on different cell types®”:%86283 the opportunity of ex-
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ploiting routine HIV-related parameters as predictive
biomarkers of ICls response should be evaluated. As
a gathering framework for all of this, Vitamin D, large-
ly acknowledged for its immunomodulatory properties
and highly deficient among PLWHA'4, affects MM on-
set and prognosis through intricate networks of intra/
intercellular pathways’®. Interactions between Vitamin
D and ICls may take place at different levels including
antiproliferative activity against MM cells, PD-L1 up-
regulation, and Th17 inhibition” so that further studies
are warranted to define possible adjuvant role of Vita-
min D supplementation in MM and HIV.

Conclusions

We have entered a revolutionary era for the treatment
of both MM and HIV. Although MM risk factors and
incidence among PLWHA are still hazy, considering
what follows such a diagnosis, HIV clinicians must
keep an extremely high attention threshold toward the
problem, becoming experienced with simple tools
such as the ABCDE rule and the revised Glasgow
checklist in their routine practice; on the other hand,
dermatologists and oncologists must recognize that
more than ever the management of these patients re-
quires a tailored multidisciplinary approach to be de-
fined case by case. When the Berlin patient underwent
stem cells transplant for acute myeloid leukemia, de-
spite the planned selection of a CCR5A32-mutated
donor, no one would have certainly expected the im-
pressive resulted outcome, the cure of HIV. Taking into
account the promising premises, trials based on ICls
and immune-pathological studies specifically retailed
for MM among PLWHA are, therefore, heartily solicited
being conceivable that they may pave a way forward
further Berlin patients.
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