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Abstract. The increasing incidence of chron-
ic pathologies and especially non-AIDS defin-
ing cancers, such as lung cancer, hepatocellu-
lar carcinoma, breast cancer, colorectal cancer, 
prostate cancer, and Hodgkin’s lymphoma after 
the introduction of combined antiretroviral ther-
apy requires the infectious diseases specialist 
to know how and when to suspect and diagnose 
cancer in people living with HIV.

The aim of this review is to provide updat-
ed studies and information about non-AIDS de-
fining cancers and their management in PLWH 
sheading a light on possible futures scenarios.
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Introduction

HIV pandemics began during the early 1980s, 
seemingly appearing from nowhere1. At its de-
but on the world stage, HIV disease was always 
accompanied by the so-called “AIDS-defining 
pathologies”. These diseases, together with HIV 
infection, are a certain sign of Acquired Immu-
no-Deficiency Syndrome (AIDS). Among them, 
three neoplasms were particularly frequent in 
People Living with HIV (PLWH). Kaposi’s Sar-

coma (KS), Non-Hodgkin Lymphoma (NHL) 
and HPV-related invasive cervical cancer were so 
frequently diagnosed in PLWH at their terminal 
stage of the disease, that they deserved the nick-
name of AIDS-defining cancers (ADCs)2-13.

After more than ten years of the HIV epi-
demics, the introduction of the Highly Active 
Anti-Retroviral Therapy (HAART) led to a real 
revolution for PLWH14. HIV infection was no lon-
ger a death sentence, with the possibility of living 
an almost normal life. However, such good news 
was soon followed by its downside: the increasing 
incidence of chronic pathologies and especially 
non-AIDS defining cancers (NADCs)5,15-59.

Among NADCs are included lung cancer, he-
patocellular carcinoma (HCC), breast cancer, col-
orectal cancer (CRC), prostate cancer, and Hod-
gkin’s Lymphoma (HL)60-80.

Increased cancer risk in PLWH is related to 
different factors. First and foremost, HIV causes 
a dysregulation of the immune system. This leads 
to a chronic upregulation of pro-inflammatory 
cytokines, such as Interleukin (IL)-6, IL-8, IL-12 
and Tumor Necrosis Factor (TNF)-, even when 
the plasmatic viral load (pVL) is undetectable. 
This chronic inflammatory stimulus has been re-
lated to cancer in several studies81-85. Moreover, at 
risk behaviors, such as smoking and alcohol use 
have been found to be more frequent in PLWH 
than in the general population20.
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In addition to its increased frequency, in PLWH 
cancer is also more aggressive and tends to prog-
ress faster. Therefore, for an infectious diseases 
(ID) specialist, and for every clinician, it is import-
ant to know the dangers linked to the infection.

Thus, the aim of this review is to provide up-
dated evidence and information about NADCs 
and their management in PLWH, also sheading a 
light on possible futures scenarios.

Lung Cancer

Lung cancer is the most frequent cancer in the 
world, representing the 11.6% of all cancers newly 
diagnosed in 2018. This high rate is also found in 
PLWH, for whom lung cancer is the most com-
mon NADC and the most frequent cause of can-
cer-related death62,77,86-88.

PLWH are burdened by a risk 3-fold higher of 
developing lung cancer than the general popula-
tion, probably because of the higher rate of smok-
ing in this population61,89,90. Moreover, PLWH seem 
to develop lung cancer at a younger age than the 
general population, with an increased mortality as 
the cancer exhibits a more aggressive behavior and 
faster progression76,91-95. As a matter of fact, several 
studies showed that, in the US, the prevalence rate 
of smoking is 35-70% among PLWH, approximate-
ly 20% for the general population96-98. Luckily, in 
the last few years we assisted to a progressive de-
crease of the smoking habit among PLWH, which 
was accompanied by a decrease in lung cancer in-
cidence rate99. However, lung cancer is still more 
frequent in PLWH than in the general population 
and smoking is still a major risk factor100. Other 
risks factors are represented by chronic obstructive 
pulmonary disease (COPD) and recurrent pneumo-
nitis, which cause an intense and persistent inflam-
matory stimuli on lung cells and increased levels of 
CD8+ T-cells activity101-106.

HIV is an independent risk factor for lung can-
cer. Hleyhel et al107 showed that HIV-infected indi-
viduals who did not recover a CD4+ T-cell count to 
at least 500 cells/µL had an increased risk of devel-
oping lung cancer. Other studies also highlighted 
the role of HIV-related chronic inflammation as 
an independent risk factor for lung cancer. The ef-
fects of a persistent increase of plasmatic IL-6, C 
Reactive Protein, and D-dimer on the incidence of 
lung cancer, are well described by Borges et al108. 
HIV has been found to infect lung macrophages, a 
reservoir in which its activity is not suppressed by 
antiretroviral therapy (ART), even in non-smokers 

affected by lung cancer109. This raised the question 
on the role of HIV as a direct oncogene61,62,103,109. 
However, there are no conclusive reports about a 
direct oncogenic activity of HIV on lung, despite 
some early studies suggestions62,110-112.

Given its high incidence in PLWH and its bur-
den in mortality, it is important to prevent this 
cancer or diagnose it at an early stage, when it is 
still not symptomatic. 

Primary prophylaxis is represented by smok-
ing cessation62. Several studies113-116 showed that 
both behavioral and pharmacologic intervention 
are effective in reducing lung cancer incidence in 
PLWH.

A survival rate of 50-80% at 5 years is granted 
by early diagnosis93,95,117,118. Therefore, a once-a-year 
low-dose (LD) chest computerized tomography 
(CT) scan is recommended especially for people 
considered at high-risk of developing lung cancer. 
Italian guidelines for the diagnosis and manage-
ment of HIV-1 infection recommend screening to 
all PLWH who are older than 40 years, with an ac-
tive smoking history of more than 30 pack/year or 
who have ceased smoking for less than 15 years119. 
However, Kong et al120 showed that mortality rate 
in PLWH with CD4+ T-cell count above 500 cells/
µL and an adherence of 100% to ART is not differ-
ent to the general population by applying the same 
screening criteria (age > 55 year-old, with an ac-
tive smoking history of > 30 pack/year or who have 
ceased smoking for less than 15 years). Moreover, 
the US Preventive Task Force have already estab-
lished in 2004 that a screening program for asymp-
tomatic people was not cost-effective, especially in 
PLWH, who are affected by a high prevalence of 
non-cancerous pulmonary nodules120-122. The same 
opinion seems to be shared by the European AIDS 
Clinical Society (EACS) that in 2017 did not include 
lung cancer screening in their guidelines123. Further 
studies are needed to establish the real risk-benefit 
ratio for lung cancer screening in PLWH.

Lung cancer is often asymptomatic or accompa-
nied by non-specific symptoms at its onset61. When 
symptomatic, the first step towards a diagnosis is a 
chest X-ray. However, chest X-ray is burdened by 
a 90% level of missed diagnosis, mostly because 
of observer errors, tumor characteristics, and tech-
nical issues124. Therefore, more often the first ex-
amination in the suspect of lung cancer is a chest 
CT scan, whose level of missed diagnosis is only 
5%61,124. Missed diagnosis are the most frequent 
cause for a possible early diagnosed cancer to be-
come an advanced, and unfortunately not curable, 
one124. The most recent positron emission tomog-
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raphy (PET) combined with total body CT scan 
(PET/CT) permits to distinguish a metabolically 
active pulmonary lesion from a non-active one. 
Moreover, being a total body scan, it also permits 
to highlight the presence of metastatic disease125-128.

There is a need for specific and minimally in-
vasive screening and diagnostic tests. Micro-RNA 
411 (miR-411) and long-noncoding RNAs, such as 
LINC00152, DKFZP434-L187, and LOC285548 
have been studied for their correlation with tu-
mor-nodes-metastatic (TNM) stage, differentiation 
degree, and prognosis61. More studies are needed to 
confirm whether this correlation might be exploited 
for clinical reasons. In the era of personalized med-
icine, a chance for early diagnosis is given by the 
radiomics analysis. Recently, Shi et al129 analyzed 
radiologic and radiomic features for identifying 
opportunistic pulmonary infections misdiagnosed 
as lung cancers in patients with human immuno-
deficiency virus in a small group of patients49. The 
authors found that four radiomic parameters of 
central-type lesions were significantly different be-
tween cancer and OPI’s patients129. However, these 
data need to be expanded and validated in larger 
series.

After the diagnosis, it is important to choose 
the best management. Up-to-date, surgery is still 
the gold-standard treatment in the case of lung can-
cer130,131. Stage I and II of lung cancers are treated 
with surgery, mainly lobectomy, and lymph nodes 
evaluation. For the smallest lesions and only for 
those types of lung cancer which are at low risk 
of micro-metastasis, a sub-lobar resection could 
be the elective surgery132-135. More advanced stages 
(III and IV) require a combined approach with che-
motherapy and radiotherapy136. Combined therapy 
can be carried out as a neoadjuvant approach (che-
motherapy and/or radiotherapy before surgery) to 
reduce the local extension of the tumor and possi-
bly destroy micro-metastasis, an adjuvant approach 
(chemotherapy and/or radiotherapy after surgery) 
to prevent recurrence, or both136,137. Oncology is the 
most advanced medical discipline in terms of per-
sonalized medicine, and classic chemotherapeutic 
drugs, such as cisplatin and carboplatin are being 
progressively replaced by monoclonal antibodies, 
such as erlotinib and afatinib, which are inhibitors 
of the epithelial growth factor receptor, or crizo-
tinib, an inhibitor of the anaplastic lymphoma ki-
nase and the c-ros oncogene 1138-141. However, both 
erlotinib and afatinib decrease the production of 
activated and memory CD4+ T-lymphocytes and 
are therefore not indicated in PLWH. No effect on 
CD4+ T-lymphocytes is known for crizotinib138-141. 

Erlotinib and afatinib use is affected by a high rate 
of adverse events, such as diarrhea and low-grade 
rash, while crizotinib use leads to an increase of 
transaminases and blood creatinine. Table I shows 
the adverse effects of the biologic drugs and their 
drug-to-drug interactions with ART drugs.

Lately, a rising interest has been shown to-
wards a new class of drugs called “inhibitors of 
the immune-checkpoints”. These drugs are direct-
ed towards molecules mediating the regulation 
of the immune system, such as the Programmed 
cell Death 1 (PD-1) and Programmed cell Death 
Ligand 1 (PD-L1). Pembrolizumab, nivolumab 
and atezolizumab are molecules currently under 
observation for lung cancer142. They seem to be 
effective even against the most difficult type of 
cancers and have a role in modulating T-cell acti-
vation in peripheric tissues143,144.

Currently, there are no reports showing an 
increased risk for metastatic cancers or AIDS in 
PLWH treated with immune-checkpoints inhibi-
tors. On the contrary, Fromentin et al145 showed 
that CD4+ T-cells highly expressing PD-1 and 
TIGIT (T cell immunoglobulin and ITIM do-
main) have an increased probability to be infected 
by HIV compared to cells not expressing them 
(relative ratio 1.18, 95% CI 1.07-1.31, p = 0.002). 
Therefore, the use of immune checkpoints inhib-
itors directed against PD-1 could also help erad-
icate the infection by activating latently infected 
cells and mediating a “shock and kill” approach.

Breast Cancer

Breast cancer represents 11.6% of new cancer 
diagnosis in the whole world, with a 6.6% mortal-
ity. Incidence and mortality are more than double 
(24.2% and 15.0% respectively) when only consider-
ing women67,87. Little is known about the epidemiol-
ogy of breast cancer in PLWH. Different studies had 
different conclusions, but all of them agree on the 
fact that breast cancer incidence in PLWH is similar 
or even slightly lower than in general population145.

HIV and breast cancer share signaling path-
ways and receptors, which may explain the com-
plex interactions existing between the virus and 
this cancer146,147. Despite the fact that the inci-
dence of breast cancer is not increased in PLWH, 
several studies showed how the virus play a role 
in accelerating the evolution of the cancer, espe-
cially acting on immune signaling, angiogenesis 
upregulation and metastatic spread, leading to a 
worse prognosis148-152.
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Table I. List of NADCs, biologic and immunotherapeutic drugs used in their treatment with targets, most common adverse 
effects and possible interactions with antiretroviral drugs.

Continued

Cancer Drug (primarly  Target Common DDIs with
  metabolization)   Adverse Events  ART drugs

Lung Erlotinib EGFR Infections, Anorexia, Loss of weight, Inhibitors of CYP3A4: 
    dry eye, conjunctivitis, depression,   Atazanavir
 (CYP3A4.   headache, dyspnea, cough, diarrhea,  Ritonavir
  Lesser extent by    nausea vomiting, abdominal pain, skin  Cobicistat
  CYP1A2 and    rash, itchiness, dry skin, alopecia,   Indinavir
  CYP1A1)   asthenia, fever  Lopinavir 
     Saquinavir
     Tipranavir
    Inducers of CYP3A4:
     Efavirenz
     Etravirine
     Nevirapine
     Fosamprenavir

 Afatinib EGFR Infections, anorexia, epistaxis, diarrhea, Inhibitors of P-gp: 
  (P-gp and   nausea, vomiting, stomatitis, skin rash,   Ritonavir
  CYP3A5)   acneiform dermatitis, itchiness,  Nelfinavir
    dry skin  Saquinavir

 Crizotinib ALK Neutropenia, anemia, leukopenia, Inhibitors of CYP3A4:
  ROS1  decreased appetite, neuropathy,   Atazanavir
 (CYP3A4   dysgeusia, vision disorder, dizziness,   Ritonavir
  Lesser   bradycardia, vomiting, diarrhea, nausea,  Cobicistat
  UGTA1A)   constipation, abdominal pain, elevated  Indinavir
    aminotranspherases, rash, edema, fatigue  Lopinavir
     Saquinavir
     Tipranavir
    Inducers of CYP3A4:
     Efavirenz
     Etravirine
     Nevirapine
     Fosamprenavir
     Substrates of UGT1A1:
     Raltegravir
    Carried of OCT1 
    and OCT2:
     Dolutegravir
     Bictegravir

 Pembrolizumab PD-L1 Pneumonitis, anemia, thrombocytopenia, None expected
  (plasmatic Esterase)   lymphopenia, infusion related reactions,  
    hypothyroidism, hyperthyroidism, decreased
    appetite, hyponatremia, hypokalemia, 
    hypocalcemia, insomnia, headache, 
    dizziness, peripheral neuropathy, lethargy,
    dysgeusia, dry eye, cardiac arrhytmia, 
    hypertension, dyspnea, cough, diarrhea,
    abdominal pain,  nausea, vomiting, 
    constipation, colitis, dry mouth, rash, 
    itchiness, severe skin reactions, erythema,  
    dry skin, vitiligo, eczema, alopecia, dermatitis
    acneiform, muscoloskeletal pain, arthralgia,  
    pain in extremities, myositis, arthritis, fatigue,
    asthenia, edema, fever, influenza-like illness, 
    chills, elevated aminotranspherases, elevated 
    bilirubin, increased blood AlPh, 
    hypercalcemia, increased blood creatinine
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Table I (continued). List of NADCs, biologic and immunotherapeutic drugs used in their treatment with targets, most 
common adverse effects and possible interactions with antiretroviral drugs.

Continued

Cancer Drug (primarly  Target Common DDIs with
  metabolization)   Adverse Events  ART drugs

 Nivolumab PD-L1 Upper respiratory tract infections, neutropenia, None expected  
  (plasmatic   infusion related reactions, hypersensitivity, 
  Esterase)   hypothyroidism, hyperthyroidism, decreased
    appetite, peripheral neuropathy, headache,
    dizziness, hypertension, pneumonitis, dyspnea,
    cough, diarrhea, nausea, colitis, stomatitis,
    vomiting, constipation, dry mouth, rash, 
    itchiness, vitiligo, dry skin, erythema, alopecia,
    muscoloskeletal pain, arthralgia, fatigue, fever,
    edema, elevated aminotranspherases, elevated  
    bilirubin, increased blood AlPh, hypercalcemia,
    increased blood creatinine  
 Atezolizumab CTLA-4 Urinary tract infection, thrombocytopenia, None expected
  (plasmatic   infusion related reactions, hypothyroidism,
  Esterase)   decreased appetite, hypokalemia, hyponatremia,
    hyperglycemia, hypotension, cough, dyspnea,
    nausea, vomiting, diarrhea, abdominal pain,
    colitis, dysphagia, oropharyngeal pain, elevated
    transaminases, hepatitis, rash, itchiness, arthralgia, 
    back pain, muscoloskeletal pain, fever, fatigue,
     asthenia, influenza-like illness, chills 

Breast Trastuzumab HER-2 Infections, nasopharyngitis, febrile neutropenia, No formal drug
  (plasmatic    anemia, neutropenia, leukopenia, thrombo-  interaction  
  Esterase)   cytopenia, weight loss, anorexia, insomnia,  study performed
    tremor, dizziness, headache, paresthesia,
    dysgeusia, conjunctivitis, increased lacrimation,
    blood pressure disorders, cardiac arrhytmia,
    decreased ejection fraction, hot flush, wheezing,
    dyspnea, cough, epistaxis, rhinorrhea, erythema,
    rash, swelling face, alopecia, nail disorder,
    palmar-plantar erytrodysesthesia syndrome, 
    arthralgia, muscle tightness, myalgia, asthenia,
    chest pain, chills, fatigue, influenza-like illness,
    infusion-related reactions, pain, fever, mucosal
    inflammation, peripheral edema 

 Pertuzumab HER-2 Nasopharyngitis, febrile neutropenia,  No formal drug
  (plasmatic    neutropenia, leukopenia, anemia, infusion-  interaction study
  Esterase)   related reactions, decreased appetite, insomnia,  performed, except
    peripheral neuropathy, headache, dysgeusia,  with other
    peripheral sensory neuropathy, dizziness,  antitumor drugs
    paresthesia, increased lacrimation, diarrhea,
    vomiting, nausea, constipation, dyspepsia,
    abdominal pain, alopecia, rash, nail disorder,
    itchiness, dry skin, myalgia, arthralgia, pain
    in extremities, mucosal inflammation, 
    peripheral edema, fever, fatigue, asthenia, 
    hot flush, cough, epistaxis, dyspnea 

 Lapatinib RTK Anorexia, insomnia, headache, decreased Inhibitors of CYP3A4: 
 (CYP3A4)   ejection fraction, hot flush, epistaxis, cough,  Atazanavir
    dyspnea, diarrhea, nausea, vomiting,   Ritonavir
    dyspepsia, stomatitis, constipation, abdominal  Cobicistat
    pain, hyperilirubinemia, hepatotoxicity, rash, Indinavir
    dry skin, palmar-plantar erythrodysesthesia  Lopinavir
    syndrome, alopecia, itchiness, nail disorder,  Saquinavir
    pain in extremities, back pain, arthralgia,  Tipranavir
    fatigue, mucosal inflammation, asthenia Inducers of CYP3A4:
     Efavirenz
     Etravirine
     Nevirapine
     Fosamprenavir
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Table I (continued). List of NADCs, biologic and immunotherapeutic drugs used in their treatment with targets, most 
common adverse effects and possible interactions with antiretroviral drugs.

Cancer Drug (primarly  Target Common DDIs with
  metabolization)   Adverse Events  ART drugs
 
 Olaparib PARB Anemia, neutropenia, thrombocytopenia,  Inhibitors of CYP3A4:
  (CYP3A4 and    leukopenia, lymphopenia, rash, decreased   Atazanavir
  CYP3A5)   appetite, dizziness, dysgeusia, cough,  Ritonavir
    dyspnea, vomiting, diarrhea, nausea,   Cobicistat
    dyspepsia, upper abdominal pain,   Indinavir
    stomatitis, fatigue, increased blood   Lopinavir
    creatinine  Saquinavir
     Tipranavir
    Inducers of CYP3A4:
     Efavirenz
     Etravirine
     Nevirapine
     Fosamprenavir
    Carried of OCT1 
     and OCT2:
     Dolutegravir
     Bictegravir

 Talazoparib PARB Thrombocytopenia, anemia, neutropenia,  Inhibitors of P-gp:
    leukopenia, lymphopenia, decreased   Ritonavir
     appetite, dizziness, headache, dysgeusia,  Nelfinavir
    vomiting, diarrhea, nausea, abdominal   Saquinavir
    pain, stomatitis, dyspepsia, alopecia,   Tipranavir
    fatigue 

Prostate Pembrolizumab PD-L1 See "lung" See "lung"

CRC° Cetuximab  Hypomagnesemia, dehydration, hypocalcemia, No formal drug
 (plasmatic Esterase) EGFR  anorexia, headache, conjuctivitis, diarrhea,   interaction study
    nausea, vomiting, elevated aminotranspherases,  performed, except
    skin reactions, infusion related reactions,  with other antitumor
    mucosal inflammation   drugs 

 Panitumumab EGFR Conjunctivitis, paronychia, anemia,  No formal drug
  (plasmatic Esterase)   hypokalemia, hypomagnesemia, decreased  interaction study
    appetite, insomnia, dyspnea, cough, diarrhea,  performed, except
    nausea, vomiting, abdominal pain, stomatitis,  with other
    constipation, dermatitis acneiform, rash,   antitumor drugs
    erythema, itchiness, dry skin, skin fissures,
    acne, alopecia, back pain, fatigue, fever, 
    asthenia, mucosal inflammation, peripheral 
    edema, weight loss 

 Bevacizumab EGFR Febrile neutropenia, leukopenia, thrombo- No formal drug
  (plasmatic Esterase)   cytopenia, anorexia, hypomagnesemia,   interaction study
    hyponatremia, peripheral sensory neuropathy,  performed, except
    dysarthria, headache, dysgeusia, eye disorder,  with other antitumor
    increased lacrimation, hypertension, venous   drugs
    thrombo-embolism, dyspnea, epistaxis, rhinitis,
    cough, rectal hemorrage, stomatitis, 
    constipation, diarrhea, nausea, vomiting, 
    abdominal pain, wound healing complications,
    exfoliative dermatitis, dry skin, skin 
    discoloration, arthralgia, myalgia, proteinuria,
    ovarian failure, asthenia, fatigue, fever, pain in
    extremities, mucosal inflammation, weight loss 

 Atezolizumab CTLA-4 See "lung" See "lung"
  (plasmatic
  Esterase) 

Continued
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Table I (continued). List of NADCs, biologic and immunotherapeutic drugs used in their treatment with targets, most 
common adverse effects and possible interactions with antiretroviral drugs.

Cancer Drug (primarly  Target Common DDIs with
  metabolization)   Adverse Events  ART drugs
 
 Ipilimumab CTLA-4 Tumor pain, anemia, lymphopenia,  None expected 
 (plasmatic Esterase)   hypopituitarism, hypothyroidism, decreased 
    appetite, dehydration, hypokalemia,  
    confusional state, peripheral sensory neuropathy,
    dizziness, headache, lethargy, blurred vision,
    eye pain, hypotension, flushing, hot flush, 
    dyspnea, cough, diarrhea, vomiting, nausea,
    gastrointestinal hemorrage, colitis, costipation,
    gastroesophageal reflux disease, abdominal 
    pain, mucosal inflammation, abnormal hepatic
    function, rash, itchiness, dermatitis, erythema,
    vitiligo, urticaria, eczema, alopecia, night 
    sweats, dry skin, arthralgia, myalgia, 
    musculoskeletal pain, muscle spasms, fatigue,
    injection site reaction, fever, chills, asthenia,
    edema, pain, influenza-like illness, increased 
    aminotranspherases, increased AlPh, increased 
    blood bilirubin, weight loss 

HCC* Sorafenib TyK Infection, lymphopenia, anorexia, hypopho- Substrates of UGT1A1:
 (CYP3A4 and   sphatemia, hemorrage, hypertension,  Raltegravir 
  UGTA1A)   diarrhea, nausea, vomiting, constipation, 
    dry skin, rash, alopecia, hand foot skin reaction, 
    erythema, itchiness, arthralgia, fatigue, pain, 
    fever, weight loss, increased amylase, 
    increased lipase 

 Regorafenib TyK Infection, thrombocytopenia, anemia,  Inhibitors of CYP3A4: 
  (CYP3A4 and    decreased appetite and food intake,   Atazanavir
  UGTA1A)   hemorrage, hypertension, dysphonia,   Ritonavir
    diarrhea, stomatitis, vomiting, nausea,   Cobicistat
    hyperbilirubinemia, elevated   Indinavir
    aminotranspherases, hand-foot-skin  Lopinavir
     reaction, rash, asthenia, fatigue, pain,   Saquinavir 
     fever, mucosal inflammation,   Tipranavir
    weight loss Inducers of CYP3A4:
     Efavirenz
     Etravirine
     Nevirapine
     Fosamprenavir
     Substrates of UGT1A1:
     Raltegravir

 Lenvatinib TyK Urinary tract infection, thrombocytopenia, None expected with
    leukopenia, neutropenia, hypothyroidism,  substrates of CYP3A4
    hypocalcemia, hypokalemia, weight loss,  and P-gp. No other
    decreased appetite, insomnia, dizziness,   studies were conducted
    headache, dysgeusia, hemorrage, hypertension,
    hypotension, dysphonia, diarrhea, gastro- 
    intestinal and abdominal pain, vomiting,  
    nausea, oral inflammation, oral pain, 
    constipation, dyspepsia, dry mouth, increased 
    bilirubin, hypoalbuminemia, elevated 
    aminotranspherases, palmar-plantar
    erythrodysestesia syndrome, rash, alopecia,  
    back pain, arthralgia, myalgia, pain in 
    extremities, muscolo-skeletal pain, proteinuria, 
    fatigue, asthenia, peripheral edema

Continued
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Therefore, it is imperative to try and diagnose 
breast cancer in PLWH as soon as possible67. A 
case-control report by D’Andrea et al18 showed 
that PLWH and their doctors are more careful to-
wards periodic screening than the general popu-
lation, and this is particularly true for breast can-
cer. Screening tests for breast cancer start with 
self-breast examination. Every woman should 
examine her own breast looking for bumps once 
a month under the shower67. In PLWH, breast 
cancer screening consists in a mammogram per-
formed once a year in women older than 50 years, 
according to the Italian guidelines119. Mammog-
raphy false negative rate is attested around 20%, 
meaning that 1 out of 5 cancers are not diag-
nosed with this method. This happens especial-
ly in young women, because of a denser texture 
of the mammal gland153. Therefore, for younger 
women suspecting breast cancer, it is suggested 

to use either an ultrasound (US) approach or, if at 
high risk, a breast MRI18,19,154,155. Despite the many 
downsides of mammography (radiation expo-
sure, uncomfortable examination, false negative 
rate), it is still the gold standard for breast cancer 
screening, because of its cost-effectiveness ra-
tio156,157. As a matter of fact, mortality by breast 
cancer is reduced by 19% when a mammography 
screening is applied158. 

In PLWH, genetic factors (BCRA1 and 2 
genes, Li Fraumeni syndrome), familiarity, iat-
rogenic factors (chest irradiation at a young age, 
hormonal therapy) and individual factors (atypi-
cal hyperplasia, pregnancy in old age, premature 
menarche and late menopause) contribute to de-
fine the level of risk for breast cancer159.

Both imaging techniques and biochemical 
markers are important in the diagnosis of breast 
cancer158. We previously highlighted that mam-

Table I (continued). List of NADCs, biologic and immunotherapeutic drugs used in their treatment with targets, most 
common adverse effects and possible interactions with antiretroviral drugs.

°CRC: Colorectal cancer; *HCC: Hepatocellular Carcinoma; ^HL: Hodgkin Lymphoma
Source: http://www.hiv-druginteractions.org/data/ExtraPrintableCharts/ExtraPrintableChartID7.pdf

Cancer Drug (primarly  Target Common DDIs with
  metabolization)   Adverse Events  ART drugs
 
HL^ Rituximab CD20 Bacterial infections, viral infections,  None expected
    bronchitis, neutropenia, leukopenia, febrile 
    neutropenia, thrombocytopenia, infusion-
    related reactions, angioedema, nausea,  
    itchiness, rash, alopecia, fever, chills, 
    asthenia, headache, decreased IgG levels 

 Brentuximab CD30 Infection, upper respiratory tract infection,  Inhibitors of CYP3A4:
 (plasmatic Esterase)   neutropenia, peripheral sensory neuropathy,  Atazanavir
    cough, dyspnea, nausea, diarrhea, vomiting,  Ritonavir
    constipation, abdominal pain, rash, itchiness,  Cobicistat
    arthralgia, myalgia, fatigue, pyrexia, infusion-  Indinavir
    related reactions, chills, weight loss  Lopinavir  
     Saquinavir
     Tipranavir
    Inducers of CYP3A4:
     Efavirenz
     Etravirine
     Nevirapine
     Fosamprenavir
    Inhibitors of P-gp:
     Ritonavir
     Nelfinavir
     Saquinavir
     Tipranavir

 Pembrolizumab PD-L1 See "lung" See "lung"
 Nivolumab PD-L1 See "lung" See "lung"

Anal Cetuximab EGFR See "CRC" See "CRC"
 Panitumumab EGFR See "CRC" See "CRC"
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mography, US, and MRI are also used in breast 
cancer screening. Multiparametric MRI with ab-
breviated protocols, i.e., reduced time of scanning, 
can be used as screening tool in the high-risk pop-
ulation with excellent results160,161. Furthermore, 
Marino et al162 have shown the potential benefit 
of mammography screening in male patients at 
high-risk for developing breast cancer. PET and 
single-photon emission computed tomography 
(SPECT) can be considered second level tests, 
which are used for confirmation and staging of 
cancer163,164.  

Several proteins, mRNAs, enzymes and mi-
croRNAs (miR) have been highlighted as diagnos-
tic biomarkers by some studies150-152. Among them, 
the Human Epidermal Growth Factor Receptor 
2 (HER-2), the Estrogen Receptor (ER), miR-21, 
miR-10b, miR-155, and miR-145. HER-2 and ER 
are involved in breast cancer pathogenesis and are 
also therapy targets158,165. miRs are still in a study 
phase for possible clinical applications, but the in-
terest around them is high, and in the near future 
we could assist to a miR-targeted drug revolution.

The term “breast cancer” includes different 
types of cancer. Hormone Receptor (HR) positive 
breast cancer represent the 85% of the cancers, 
and they are ER and Progesterone Receptor (PR) 
positive. This type has the best prognosis. These 
cancers can be targeted with ER antagonists 
(tamoxifen), ER expression modulators (fulves-
trant) and Aromatase Inhibitors (AIs) (letrozole, 
anastrozole, exemestane)165. 

A percentage of HR positive breast cancers 
belongs to a second type: HER-2 positive can-
cers. This type, which is more aggressive and fast 
growing, has a worse prognosis than ER-positive 
cancers. However, HER-2 positive cancers can be 
targeted with monoclonal antibodies against HER-
2 (trastuzumab, pertuzumab) or tyrosine kinase 
receptor inhibitors (lapatinib), which are well-tol-
erated165. Trastuzumab and pertuzumab increase 
the number of CD4+, especially those infiltrating 
the tumor, leading to a better rate of complete re-
sponse. According to this effect, it is reasonable to 
think that the use of these molecules is immuno-
logically safe in PLWH with breast cancer. 

A third type of breast cancer, called triple-neg-
ative (TNBC) because of its lack of expression of 
ER, PR and HER-2, has a prevalence of 15%. These 
cancers have the worst prognosis because they 
lack targeted treatments165. Poly-ADP-Ribosyl 
Polymerase (PARP) inhibitors (olaparib and tala-
zoparib) have been approved for use in BRCA1/2 
positive cancers and HER-2 metastatic cancers166. 

More PARP inhibitors are currently under study 
for the treatment of advanced TNBCs166. The in-
terest is also high around the phosphoinositide 
3-kinase (PI3K)/AKT pathway, immune check-
point inhibitors (PD-L1), cyclin-dependent kinase 
(CDK) 4/6 and topoisomerase-1.

Therapy is not different in PLWH, despite the 
need to avoid drug-drug interactions. However, 
Wang et al167 demonstrated an upregulation of 
TAR binding protein 2 (TARBP2) in the case of 
tamoxifen-resistant breast cancers. It is possible 
to hypothesize that an upregulation of TARBP2 
can happen in presence of HIV-1, thus conferring 
to it tamoxifen resistance167. Further studies are 
needed to confirm this possibility.

Prostate Cancer

Prostate cancer (PC) is the second cancer per 
incidence in men, with 13.5% new diagnoses per 
year. It is also the 5th cancer in terms of mortality 
in men87. It is expected that it will become even 
more frequent in the future168. It is more common 
in Afro-American men; however, it is most fre-
quently diagnosed in Western Europe and North 
America87.

Similar to the general population, incidence 
in PLWH has been progressively increasing169. 
PLWH risk of developing PC seems to be lower 
than in general population170. However, PLWH are 
burdened by a higher mortality compared to the 
general population, even though there are discor-
dant evidence75,95. The higher mortality rate might 
be related to a lower screening rate, even though 
several studies18,95,171 highlighted that PLWH re-
ceive the screening more often than HIV-negative 
men. However, Coghill et al172 highlighted that, 
despite a higher rate of screening, PLWH tend to 
be diagnosed at a worst tumor-node-metastasis 
(TNM) stage than the general population.

Age, Afro-American race, positive family 
history, androgen supplement use and obesity 
are risk factors for the onset of prostate cancer. 
In PLWH, there are also HIV-related risk fac-
tors173,174. In fact, a worse immune status is associ-
ated to a more rapid progression of PC. Moreover, 
HIV seems to be involved in the activation of cel-
lular pathways leading to increased angiogenesis 
and reduced apoptosis66,76,175,176. 

Screening test for PC consists of prostate-spe-
cific antigen (PSA) testing. Italian guidelines for 
the diagnosis and management of HIV-1 infec-
tion suggest that every HIV-positive individual 
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> 50-year-old should undergo the plasmatic PSA 
testing at least once a year119. Several scholars177 
showed that the screening rate varies with race, 
ethnicity, income and education. If PSA levels are 
higher than 4.0 ng/mL, with free-PSA > 25%, dig-
ital rectal examination (DRE) and a trans-rectal 
US with prostate biopsy are performed178. How-
ever, this approach has a 21% to 28% rate of false 
negatives179. Diagnosis and staging are completed 
with multiparametric MRI, a technique showing 
a 89% sensitivity with a 73% specificity180,181.

The approach to PC depends on the stage of the 
disease. For localized cancers curative treatment 
can be delayed, if the patient is willing to under-
go watchful waiting and active surveillance182. 
The gold standard for prostate cancer treatment 
is surgery or radiotherapy. Surgery consists in 
radical prostatectomy. Radiotherapy can be per-
formed with external beams or brachytherapy. 
Both surgery and radiotherapy can be associated 
to androgen deprivation therapy (ADT)177. Cur-
rently, ADT is the first line treatment in case of 
metastatic disease179. However, some metastatic 
cancers are ADT-resistant. In these cases, chemo-
therapy with taxanes (docetaxel, cabazitaxel) or 
mitoxantrone or estramustine can be applied183. 
The use of the immune checkpoints inhibitors is 
currently under evaluation in ADT-resistant PC, 
with disappointing preliminary results184-186. How-
ever, the use of pembrolizumab in PD-L1 positive 
metastatic ADT-resistant prostatic cancers has 
showed promising results in many studies187-189. 

Treatment outcome and adverse effects do 
not differ in PLWH compared to general popula-
tion177. Further studies are needed to understand 
the effectiveness of immune checkpoint inhibi-
tors in PC.

Colorectal Cancer

Colorectal Cancer (CRC) is the third cancer 
per mortality rate in the general population96. Re-
ports are discordant about whether PLWH have 
an increased risk for CRC than HIV-negative in-
dividuals89. However, most PLWH are diagnosed 
for CRC in a more advanced stage, at a younger 
age and with more aggressive forms of cancer, 
leading to a poorer prognosis190.

Risk factors for the development of CRC can 
be divided in modifiable and non-modifiable. 
Among the modifiable risk factors we have obe-
sity, poor physical activity, alcohol use, smoking, 
high intake of red meat and decreased intake of 

vegetable and fruit64,68,191-198. Among the non-mod-
ifiable risk factors there are a positive personal or 
familiar history of adenoma, familiar history of 
CRC, hereditary polyposis, and inflammatory 
bowel diseases176,197,199-201.

Several studies have investigated the existence 
of HIV-related risk factors but have been incon-
clusive. However, CD4+ T-cell count (current 
or at nadir), HIV-RNA viral load (current or at 
nadir), and HPV infection seem to be associated 
with carcinogenesis202.

Different pathogenetic mechanisms have been 
identified for CRC. Chromosomal instability is the 
most frequent cause of cancer onset in individuals 
not affected by predisposing syndromes169,203-205. It 
accounts for 65-70% of sporadic cancers and it 
often leads to a dysregulation of mitotic check-
points, such as hRod, hZwilch, hZwl10206. Less 
frequently, the cause is the mutational activation 
of the kRAS, an oncogene, and the inactivation 
of tp53, a tumor suppressor gene169,203-205. Only a 
minority of the CRCs is linked to hereditary syn-
dromes, such as Lynch syndrome, familiar ade-
nomatous polyposis, APCI 1307K, Peutz-Jehgers 
syndrome, MYH associated polyposis, juvenile 
polyposis, and hereditary polyposis. These syn-
dromes cumulatively accounts for 4-6% of all 
CRCs. Most commonly, cases of CRCs in a syn-
drome are linked to a mutation in one of the DNA 
mismatch repair genes (MLH1, MSH2, MSH6, 
PMS2, EPCAM)70,207.

A possible downregulation of miRNAs, and 
especially of miR32, miR34a, miR143, miR153, 
miR153, miR27a, miR218, miR520,  is current-
ly under study for a possible cause-effect with 
CRC208-217.

As it happens for other cancers, CRC presents 
with non-specific symptoms, such as fatigue, ane-
mia and weight loss70. The Italian guidelines for 
the diagnosis and management of HIV-1 infection 
currently recommend screening PLWH for CRC 
every year with fecal occult blood test (FOBT). 
The same criteria apply to the general popula-
tion119. Several studies demonstrate that a peri-
odical screening with FOBT significantly reduce 
CRC-related mortality rate191,218,219. However, Half 
et al220 demonstrate that FOBT on three consec-
utive samples has a rate of false negatives higher 
than 50%. Therefore, FOBT should be handled 
carefully, especially in high-risk patients221.

If positive, FOBT should be followed with 
rectal sigmoidoscopy and/or colonoscopy. Rec-
tal sigmoidoscopy and colonoscopy should be 
repeated every five and ten years, respectively19. 
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Colonoscopy represent the gold standard for CRC 
diagnosis, with a high sensitivity which permits 
to identify cancer, pre-malignant adenomas and 
differentiate from other symptomatic colon dis-
orders70,222-224. In the event that the colonoscopy is 
incomplete, unfeasible or refused by the patient, 
computed tomographic colonography (CTC) is a 
valid option. CTC is a minimally invasive, pa-
tient-friendly, safe technique. Different studies 
have shown similar diagnostic performances for 
the detection of CRC and large polyps to colonos-
copy. However, its role as screening tool is still 
controversial225.

The staging of CRC should be performed 
with thoraco-abdominopelvic CT scan and liv-
er MRI. Moreover, RAS status, BRAF V600E 
status, micro-satellite instability (MSI), and di-
hydropyrimidine dehydrogenase (DPD) enzyme 
activity should be evaluated before starting the 
treatment226. In fact, RAS expression level is a 
predictor of EGFR inhibitors resistance, both 
BRAF V600E and MSI are risk factors for a poor 
prognosis and DPD deficiency can contraindicate 
the use of fluoropyrimidine226.

Surgery is the treatment of choice in CRC, 
and different techniques are applied in different 
stages of the cancer70. Laparoscopic approach is 
limited to stages with the lowest risk of spreading, 
while a laparotomic approach is preferred when 
the disease is more extended227. Moreover, a sur-
gical treatment is reserved to those patients whose 
benefit is higher than the risk, because of anesthe-
sia and resection226.

There is still no accepted neoadjuvant treat-
ment for CRC, and the debate is still open on 
the effectiveness of pre-operative radiotherapy, 
especially in patients with cancers invading the 
peri-mucosal fat228. Adjuvant CT is offered to pa-
tients with CRC, to reduce the risk of recurrenc-
es229. Wang et al230 evaluated the effectiveness of 
different combinations of CT and EGFR inhibi-
tors. They demonstrated that CT + cetuximab or 
panitumumab is effective in increasing the sur-
vival of RAS wild-type left-sided tumors, while 
CT + bevacizumab is more effective in right-sid-
ed tumors230. Differently from lung, breast, and 
prostate cancers, anti-PD1 pembrolizumab and 
nivolumab does not improve the overall survival 
in patients affected by CRC. However, in cases 
of MSI-high metastatic CRC refractory to fluo-
ropyrimidine, oxaliplatin, and iridotecan-based 
chemotherapy, targeting PD-1 seems to have a 
real clinical benefit231. Also, anti-PD-L1 and an-
ti-CTLA4, such as atezolizumab and ipilimumab, 

have shown clinical benefit in MSI-high metastat-
ic CRC231. Further studies are needed to achieve 
an improvement of the overall survival in CRC, 
which is currently 20% at 5 years231.

Most of the drugs used for CRC cause a deep 
decrease in CD4+ T-cell count. Therefore, partic-
ular attention is needed in PLWH232.

Hepatocellular Carcinoma

Hepatocellular carcinoma (HCC) is the most 
common primary liver malignancy and the sixth 
most common cancer in the world87. The major-
ity of the cases are related to Hepatitis C Virus 
(HCV) or Hepatitis B Virus (HBV) infections. 
Due to the comparable geographical spread of 
HCV and HBV infections and HIV infection, 
HCC has become a burden for PLWH ever since 
the introduction of cART233-240. HCC has a par-
ticular geographical distribution. In fact, HCC 
represent a public health problem especially in 
Asian countries. The second place for prevalence 
of HCC is occupied by African countries241,242.

HCC is the best studied NADC, with its 
six-fold higher risk of developing the cancer in 
PLWH than the general population239. Risk fac-
tors for HCC are represented by chronic HBV- 
and HCV-related hepatitis, HIV infection, al-
cohol abuse, smoking, and diabetes. Other, less 
frequent, risk factors, are high testosterone levels, 
Aspergillus spp aflatoxin, metabolic, and genetic 
diseases (i.e., hemochromatosis, Wilson’s diseas-
es, a-1 antitrypsin deficiency, glycogen storage 
diseases, porphyria)242,243. 

Italian guidelines for the diagnosis and man-
agement of HIV-1 infection suggest to screen 
PLWH every 6-12 months if co-infected with 
HCV or HBV and suffering from liver cirrhosis119. 
The same screening is suggested if HBV-DNA 
is detected in plasma. Screening is performed 
through a hepatic US and a-fetoprotein (AFP) 
dosage19.

Prevention of HBV-related and HCV-relat-
ed HCC can be achieved by treating the hepa-
totropic infections. According to the European 
Association for the Study of the Liver (EASL), 
PLWH co-infected with HCV and/or HBV should 
be treated accordingly to their conditions244,245. 
Since 2017, treatment for HCV is available to all 
the people who are infected, independently from 
the stage of the disease. Therefore, for HIV/HCV 
co-infection, similar to general population, the 
suggestion is to treat the infection as soon as pos-
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sible, paying attention to drug-drug interactions 
with cART245. Treating HCV infection with direct 
acting antiviral (DAA) drugs permits to achieve a 
cure. Therefore, the infection cannot cause dam-
age to the liver anymore245.

This is not the reality of HBV. Despite the active 
research, an eradicating treatment for HBV infection 
is still missing. EASL guidelines for the treatment of 
HBV infection suggest that PLWH co-infected with 
HBV should be treated with a tenofovir disoproxil 
fumarate (TDF)-based or tenofovir alafenamide fu-
marate (TAF)-based regimen244.

However, prevention sometimes fails, or the liver 
damage is not virus-related, and cancer occurs64.

Hepatic nodules (HNs) can be detected by 
US, contrast-enhanced CT scan or MRI246,247. US 
are useful for screening but burdened by several 
limitations. First of all, with regards to smaller 
HNs, US cannot differentiate between benign and 
malign lesions. Moreover, it is an operator-de-
pendent and patient-dependent technique248,249. 
Contrast-enhanced CT scans are usually used to 
confirm a diagnosis of HCC after a nodule detec-
tion by US, because of their high specificity but 
low sensitivity243,250,251. MRI has both high sensi-
tivity and high specificity, but its high costs pre-
vent its application in screening243,252-254.

Several biomarkers are used for diagnostic and 
prognostic evaluation. The most useful are AFP, 
lecithin bound AFP to total AFP ratio (AFP-L3), 
and des-gamma-carboxy prothrombin (DCP). 
However, despite their high sensitivity, these 
markers lack specificity255. Therefore, the interest 
during the last years has been focused on find-
ing a more specific prognostic marker. LncRNA 
and miRNA related to HCC and its staging were 
identified. Especially, a cluster of three lncRNAs 
(LINC00152, RP11-160H22.5 and XLOC014172) 
and miR-454 raised the interest for being highly 
predictive for HCC256-259.

The choice of the best treatment depends on 
the stage of the disease64. Similar to what happens 
for other cancers, PLWH are often diagnosed with 
HCC in an advanced stage243. Therefore, the ther-
apeutic options are limited. Surgical treatment 
depends on the stage of the disease. Makuuchi’s 
criteria are the most widespread to determine if 
the liver functional reserve is sufficient to survive 
the surgery260. Trans-arterial chemoembolization 
(TACE) is offered to patients with preserved liv-
er functions and absence of metastasis261. Portal 
vein embolization (PE), on the other hand, is the 
most spread intervention in patients suffering 
from chronic hepatitis, with a proven efficacy on 

survival262. Surgical resection is the treatment of 
choice in solitary tumors without vascular inva-
sion or distant metastasis243. Liver transplantation 
offer the best survival rates for HCC. Milan’s cri-
teria for eligibility for transplantation in PLWH 
do not differ from those applied to the general 
population263.

Currently, the only medical treatment for ad-
vanced HCC with a proven efficacy on survival 
is sorafenib, a tyrosine-kinase inhibitor264,265. The 
interest about this area is definitely high, with 
Ras/Raf/MEK/ERK (MAPK), Wnt/catenin and 
Phospho-inositol-3-kinase (PI3K)/Akt/mammali-
an target of rapamycin (mTOR) pathways being 
the most studied targets261. Clinical trials led to 
the approval of regorafenib and lenvatinib in 2017 
and 2018, respectively264. Both regorafenib and 
lenvatinib are oral kinase inhibitors. Cabozan-
tinib, another oral kinase inhibitor, and ramu-
cirumab, an intravenous VEGFR-2 inhibitor, are 
currently under study264. Immune checkpoints 
inhibitor application in HCC has been studied, 
with contrasting reports. Nivolumab and pem-
brolizumab showed a 17-20% rate of response 
in phase I/II studies and are currently in phase 
III studies264-266. However, Wong et al267 recently 
showed that immune checkpoint inhibitors can be 
responsible for hyper progressive disease in HCC.

More studies are thus necessary to establish 
the efficacy of these drugs in HCC.

Hodgkin’s Lymphoma

Hodgkin’s Lymphoma (HL) is a lymphoid ma-
lignancy. HL has a very low incidence rate in gen-
eral population (0.01%). However, PLWH have an 
increased risk for all B-cell lymphoproliferative 
disorders, and HL in particular268. It has been 
demonstrated that HL has a 13-fold higher inci-
dence in PLWH than in general population269-272. 
Moreover, HL is the most common NADC273.

Median age at diagnosis is around 30 years, 
and the highest incidence is around 7 years and 
a half after the patients are diagnosed with HIV 
infection78. Mortality rate is in steady decrease78.

HIV infection leads to a chronic activation of 
B-lymphocytes, due both to a direct activation 
of cells bearing CD40L and HIV proteins268. HL 
affects PLWH when their CD4+ T-lymphocyte 
counts are higher273. The exact mechanism is not 
known, but there are different theories. First of 
all, the increasing number of CD4+ T-lympho-
cytes stimulates the activation of all B-lympho-
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cytes, and tumoral B-lymphocytes (Hodgkin’s 
Reed-Sternberg cells, HRS) in particular274,275. A 
second theory is the exact opposite. The presence 
of HRS stimulates the activation of CD4+ T-lym-
phocytes with inflammatory signals. Therefore, 
the increase in CD4+ T-lymphocytes is caused 
by the presence of the cancer273-275. The third the-
ory suggests that there is a higher risk for oth-
er AIDS-related diseases in PLWH with a low 
CD4+ T-cell count, thus creating a “competition” 
with HL273-275.

HL is associated with EBV infection. This 
association is especially important in PLWH. As 
a matter of fact, only around 30% of the cases 
of HL in HIV negative individuals are associ-
ated with EBV276,277. Chronic B-lymphocytes 
activation due to HIV infection, together with 
EBV co-infection, leads to immortalization of 
the B-cells, especially in presence of an immune 
system dysregulation268.

Two histological types of HL are current-
ly known: classic Hodgkin’s Lymphoma (CHL) 
and nodular sclerosis (NSHL). NSHL has a more 
benign course than CHL. However, despite de-
creasing mortality, PLWH are affected by less 
favorable histological types: mixed cellularity 
(MC) and lymphocyte depleted (LD) HL78. Both 
of them are rich in HRS. Moreover, PLWH are 
affected by a higher prevalence of B-symptoms, 
such as fever, night sweats, and/or weight loss > 
10% than normal body weight275, than the general 
population. 

Currently, screening for HL is not possible. 
Patients presenting with B-symptoms and swol-
len lymph nodes in the neck, armpits and/or groin 
should at least undergo a chest and abdomen CT 
scan if no other diagnosis is possible. CT scan with 
iodinated contrast is also used for staging278-282.

Bone marrow (BM) biopsy is also needed to 
define the stage of the disease. BM invasion, as a 
matter of fact define stage IV of HL, according to 
Ann Arbor Classification for HL283,284.

18-Fluorodeoxyglucose-PET (18FDG-PET) is a 
nuclear medicine technique that use the accelerat-
ed aerobic metabolism of cancer cells to highlight 
their presence, viability, and spread285-287. Howev-
er, it has been demonstrated that in PLWH the ra-
dioactive signal in lymph nodes is higher than in 
HIV-negative individuals288. This increased sig-
nal is still lower than that of malignant cells, but 
the unavailability of quantitative PET methods 
makes it currently impossible to distinguish met-
abolically active cells because of infection from 
those metabolically active because of cancer288.

Introduction of cART led to an increased sur-
vival in PLWH affected by HL275. Moreover, the 
concomitant use of supportive care with granu-
locyte colony-stimulating factors (G-CSF) and 
prophylaxis for Pneumocystis jirovecii and Her-
pes simplex infections decreased the number and 
severity of adverse effects275.

Standard chemotherapy with doxorubicin, 
bleomycin, vinblastine, and dacarbazine (ABVD) 
allows complete remission (CR) in 87% of HL in 
PLWH, with a relapse rate of 11% after 6-8 cycles 
of therapy289. Therefore, the introduction of cART 
and G-CSF allowed PLWH to reach similar over-
all survival to the general population.

More intensive chemotherapeutic regimens 
for HL exist. Bleomycin, etoposide, doxorubicin, 
cyclophosphamide, vincristine, procarbazine and 
prednisone (BEACOPP), is a regimen well toler-
ated in HIV-positive individuals with HL, with 
CR in 100% of the cases and a 2-year overall sur-
vival of 83%290.  Mechlorethamine, doxorubicin, 
vinblastine, vincristine, bleomycin, etoposide and 
prednisone (Stanford V) with adjuvant radiother-
apy has 81% CR but shows lower 2-year overall 
survival rates than ABVD and BEACOPP291.

A regimen with epirubicin, bleomycin, vi-
norelbine, cyclophosphamide and prednisone 
(VEBEP), associated with radiotherapy and 
cART, has a 76% CR rate and 80% overall sur-
vival at 30 months275.

Immunotherapeutic agents have been studied and 
are currently studied for a possible application in HL. 
Rituximab, a monoclonal anti-CD20 antibody, was 
the first agent studied in this setting292,293. However, 
despite the amazing results obtained in other fields, 
rituximab does not improve the CR or the overall 
survival in patients affected by CHL294. Nonetheless, 
rituximab is effective in NSHL, although this type of 
HL is extremely rare in PLWH295-298.

Brentuximab vedotin, an antibody-drug conju-
gate, targets CD30. This antigen is specifically ex-
pressed by CHL cells299,300. Its use has been studied 
in combination with ABVD, showing pulmonary 
toxicity. It is currently under study in combination 
with AVD, a bleomycin-free ABVD301,302.

Nivolumab and pembrolizumab, immune 
checkpoint inhibitors targeting PD-1, have been 
approved for use in CHL. Sintilimab and tisleli-
zumab, other anti-PD1 developed in China, are 
still under observation, with apparently good 
results on both CR and overall survival at early 
timepoints. If the results will be confirmed, these 
drugs will represent other two weapons against 
CHL303.
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Immune checkpoint inhibitors have not been 
studied in PLWH with CHL. Therefore, their use 
in this setting should be evaluated on a case-by-
case basis.

Anal Cancer

Anal cancer (AC) is a squamous epithelium 
carcinoma, localized in the anus. AC is rare in 
HIV-negative individuals, with a 2 per 100,000 
people prevalence304. However, in PLWH, and es-
pecially males who have sex with males (MSM), 
AC has a prevalence of 135 per 100,000 people72.

AC is related to Human Papilloma Virus 
(HPV) infection, especially with high-risk (HR) 
HPV serotypes 16 and 18. HR-HPV infect the 
squamous epithelium of the anus, leading to a 
neoplastic transformation when the infection is 
not cleared73,96,227,305-311.

PLWH are burdened by a higher incidence of 
HR-HPV incidence, and the immune dysregu-
lation caused by the HIV infection is correlated 
to a higher rate of persistence of HPV infection. 
Moreover, PLWH are more often infected by mul-
tiple strains than the general population309. Tum-
origenesis is often correlated to mutagenesis of 
tumor suppressor genes, such as p53, deleted in 
colorectal carcinoma (DCC), and adenomatous 
polyposis coli (APC) genes70,312,313.

Given the association with HPV, recent studies 
have focused on finding a relationship between 
vaccination against HPV and AC incidence314.

AC can be diagnosed at different stages, de-
fined similarly to cervical cancer stages. Anal in-
traepithelial neoplasia (AIN) grade 1 (AIN-1) is a 
low-grade squamous intraepithelial lesion, while 
AIN-2/3 are high-grade squamous intraepithelial 
lesions. AIN-1 can spontaneously regress, while 
AIN-2/3 are malignant neoplasms229,315,316.

The Italian Guidelines for the Diagnosis and 
Management of HIV-1 Infection119 suggest to screen 
MSM PLWH once a year with an anal Papanicolau 
(PAP) smear test and to perform high-resolution 
anoscopy with acetic acid test if the PAP smear 
test results abnormal. The same screening should 
be performed in women with an abnormal cervi-
cal PAP test19. Screening for AC is not currently 
recommended in the general population304,308,317-319.

If both the PAP smear test and the high-res-
olution anoscopy with acetic acid test result ab-
normal, a biopsy of the suspected zone should 
be performed for diagnosis318,320-323. MRI is the 
gold-standard radio-diagnostic test not only to de-

fine the metastatic spread of the disease, but also 
because the intrinsic high contrast and anatomic 
resolution of pelvic MRI126,324. To assess regional 
or distant metastatic involvement, 18F-FDG PET/
CT has been shown to be ideal325. 

Treatment of AC can be divided in topical, sys-
temic and surgical. Topical treatment is performed 
by direct application of therapeutic agents such as 
5-fluorouracil and trichloroacetic acid, or by electro-
cautery326,327. However, topical treatment can be only 
applied in the case of small lesions. Systemic treat-
ment of AC is needed when the cancer has already 
spread. Different regimen can be used. Combina-
tions of cisplatin or carboplatin with 5-fluorouracil 
are associated with CR in 34% of patients with an 
advanced AC328. Paclitaxel, alone or in combination 
with carboplatin, is a successful alternative329. 

AC is characterized by a high expression of 
EGFR, therefore it has always been considered an 
ideal target for EGFR-inhibitors, such as cetux-
imab and panitumumab. However, the knowledge 
on EGFR-inhibitors in advanced AC is episodical 
and limited to case reports or small case series. 
Therefore, it is difficult to determine their real ef-
fectiveness in the setting of advanced AC328.

Recently, the effectiveness of pembrolizumab and 
nivolumab, anti-PD-1, was assessed also in AC330. 
These two drugs showed good results as monothera-
py in a phase Ib and phase II study, respectively, rais-
ing hopes for their possible future use330.

Surgery is effective as local therapy, when 
the lesion is small, and the cancer has not spread. 
However, in some cases, a surgical approach can 
be used in cancers that have spread above the 
anus reaching the rectum. Surgery is associated 
with significant morbidity and a high rate of re-
currence74,331-334.

Further studies are needed to find if an alterna-
tive medical approach is possible for PLWH, since 
this is the population most burdened by AC.

Conclusions

Cancer has always been an important cause of 
death in PLWH, becoming the first one after the 
introduction of cART. Furthermore, after the in-
troduction of cART we assisted to a decrease in 
frequency of ADCs and an increase in frequency 
of NADCs.

NADCs are especially frequent in PLWH in a 
good immune-virologic status, with high CD4+ 
T-lymphocytes and undetectable viremia. There-
fore, it is particularly important for cancer screening 
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schedules to be followed attentively. The knowledge 
of the right schedule for each patient and of their risk 
is essential to promptly diagnose cancer in an early 
stage, as cancer onset happens around 10 years ear-
lier in PLWH compared to general population. As a 
matter of fact, too often PLWH are still diagnosed to 
be affected by late-stage cancers, leading to a worse 
prognosis even in patients who are well controlled 
for the HIV infection. 

Moreover, too often PLWH are still kept out 
of clinical trials and use of new molecules, which 
have less adverse effects and are safer for immu-
nocompromised patients than the molecules used 
in the past. In conclusion, due to the fact that NA-
DCs represent the most frequent cause of death in 
PLWH, that their onset is in younger patients who 
are in a good viro-immunologic status, and that 
the prognosis in these patients is worse than that 
of the general population, we think that clinical 
trials should include PLWH and that new sched-
ules for cancer screening should be proposed.

Conflict of Interests
The authors declare they do not have any conflict of interest.

References

  1) Barré-SinouSSi F, roSS aL, DeLFraiSSy J-F. Past, pres-
ent and future: 30 years of HIV research. Nat Rev 
Clin Oncol 2013; 11: 877-883. 

  2) FaccioLà a, Venanzi ruLLo e, ceccareLLi M, D’aLeo 
F, Di roSa M, Pinzone Mr, conDoreLLi F, ViSaLLi G, 
Picerno i, FiSicheLLa r, nunnari G, PeLLicanò GF. Ka-
posi’s sarcoma in HIV-infected patients in the era 
of new antiretrovirals. Eur Rev Med Pharmacol 
Sci 2017; 21: 5868-5879.

  3) D’anDrea F, PeLLicanò GF, Venanzi ruLLo e, D’aLeo 
F, FaccioLà a, MicaLi c, coco M, ViSaLLi G, Picerno 
i, conDoreLLi F, Pinzone Mr, cacoParDo B, nunnari 
G, ceccareLLi M. Cervical cancer in women living 
with HIV: a review of the literature. World Cancer 
Res J 2019; 6: e1224.

  4) La FerLa L, Pinzone Mr, nunnari G, MarteLLotta F, 
LLeShi a, tireLLi u, De PaoLi P, Berretta M, cacoParDo 
B. Kaposi’ s sarcoma in HIV-positive patients: 
the state of art in the HAART-era. Eur Rev Med 
Pharmacol Sci 2013; 17: 2354-2365.

  5) SiMoneLLi c, teDeSchi r, GLoGhini a, taLaMini r, Bor-
toLin Mt, Berretta M, SPina M, MoraSSut S, Vaccher 
e, De PaoLi P, carBone a, tireLLi u. Plasma HHV-8 
viral load in HHV-8-related lymphoproliferative 
disorders associated with HIV infection. J Med 
Virol 2009; 81: 888-896.

  6) coLaFiGLi M, BonaDieS a, FerrareSi V, tonacheLLa r, 
criStauDo a, Latini a. Kaposi Sarcoma in HIV-in-
fected patients: an infectious-dermatological out-
patient service experience. Infect Dis Trop Med 
2017; 3: e410.

  7) FranceSchi S, MaSo LD, rickenBach M, PoLeSeL J, 
hirScheL B, caVaSSini M, BorDoni a, eLzi L, eSS S, 
JunDt G, MueLLer n, cLiFForD GM. Kaposi sarcoma 
incidence in the Swiss HIV Cohort Study before 
and after highly active antiretroviral therapy. Br J 
Cancer 2008; 99: 800-804.

  8) SunG Jcy, Louie SG, Park Sy. Kaposi’s sarcoma: 
advances in tumor biology and pharmacotherapy. 
Pharmacotherapy 1997; 17: 670-683.

  9) De PaoLi P, carBone a. Kaposi’s Sarcoma Herpes-
virus: twenty years after its discovery. Eur Rev 
Med Pharmacol Sci 2016; 20: 1288-1294.

 10) DittMer DP, DaMania B. Kaposi sarcoma associat-
ed herpesvirus pathogenesis (KSHV)--an update. 
Curr Opin Virol 2013; 3: 238-244. 

 11) roBBinS ha, StrickLer hD, MaSSaD LS, Pierce cB, 
DarraGh tM, MinkoFF h, keLLer MJ, FiSchL M, PaLeF-
Sky J, FLowerS L, rahanGDaLe L, MiLaM J, ShreStha S, 
coLie c, DʼSouza G. Cervical cancer screening 
intervals and management for women living with 
HIV: a risk benchmarking approach. AIDS 2017; 
31: 1035-1044. 

 12) MaDeDDu G, MaMeLi G, caPoBianco G, BaBuDieri S, 
MaiDa i, BaGeLLa P, rocca G, cherchi PL, Sechi La, 
zanetti S, nunnari G, DeSSoLe S, Mura MS. HPV 
infection in HIV-positive females: the need for 
cervical cancer screening including HPV-DNA 
detection despite successful HAART. Eur Rev 
Med Pharmacol Sci 2014; 18: 1277-1285.

 13) hearD i. PreVention oF cerVicaL cancer in woMen with 
hiV. Curr Opin HIV AIDS 2009; 4: 68-73.

 14) artS eJ, hazuDa DJ. HIV-1 antiretroviral drug ther-
apy. Cold Spring Harb Perspect Med 2012; 2: 
a007161

 15) Pinzone Mr, ceccareLLi M, Venanzi ruLLo e, MareSca 
M, Bruno r, conDoreLLi F, Di roSa M, MaDeDDu 
G, Focà e, caLcaGno a, ceLeSia BM, cacoParDo 
B, nunnari G, PeLLicanò GF. (2019) Circulating 
angiopoietin-like protein 2 levels are associated 
with decreased renal function in HIV+ subjects 
on cART: a potential marker of kidney disease. 
Biomed Rep 2019; 10: 140-144. 

 16) ceccareLLi M, Venanzi ruLLo e, Vaccaro M, FaccioLà 
a, D’aLeo F, PaoLucci ia, cannaVò SP, cacoParDo B, 
Pinzone Mr, PeLLicanò GF, conDoreLLi F, nunnari G, 
Guarneri c. HIV-associated psoriasis: epidemiol-
ogy, pathogenesis, and management. Dermatol 
Ther 2019; 75: e12806

 17) Venanzi ruLLo e, ceccareLLi M, conDoreLLi F, Facci-
oLà a, ViSaLLi G, D’aLeo F, PaoLucci i, cacoParDo B, 
Pinzone Mr, Di roSa M, nunnari G, PeLLicanò GF. 
Investigational drugs in HIV: Pros and cons of 
entry and fusion inhibitors (review). Mol Med Rep 
2019; 19: 1987-1995. 

 18) D’anDrea F, ceccareLLi M, Venanzi ruLLo e, FaccioLà 
a, D’aLeo F, cacoParDo B, iacoBeLLo c, coSta a, aL-
taViLLa G, PeLLicanò GF, nunnari G. Cancer screen-
ing in HIV-infected patients: early diagnosis in a 
high-risk population. World Cancer Res J 2018; 
5: e1130.

 19) ceccareLLi M, conDoreLLi F, Venanzi ruLLo e, PeL-
Licanò GF. Editorial - Improving access and ad-
herence to screening tests for cancers: a new, 
though old, challenge in the HIV epidemics. 
World Cancer Res J 2018; 5: e1030.



M. Ceccarelli, E. Venanzi Rullo, M.A. Marino, F. d’Aleo, G.F. Pellicanò et al

3864

 20) ceccareLLi M, Venanzi ruLLo e, FaccioLà a, MaDeDDu 
G, cacoParDo B, taiBi r, D’aLeo F, Pinzone Mr, Picer-
no i, Di roSa M, ViSaLLi G, conDoreLLi F, nunnari 
G, PeLLicanò GF. Head and neck squamous cell 
carcinoma and its correlation with human papil-
lomavirus in people living with HIV: a systematic 
review. Oncotarget 2018; 9: 17171-17180. 

 21) ViSaLLi G, FaccioLà a, D’aLeo F, Pinzone Mr, con-
DoreLLi F, Picerno i, nunnari G, PeLLicanò GF, cecca-
reLLi M, Venanzi ruLLo e. HPV and urinary bladder 
carcinoma: a review of the literature. World Can-
cer Res J 2018; 5: e1038.

 22) Pinzone Mr, cacoParDo B, conDoreLLi F, roSa MD, 
nunnari G. Sirtuin-1 and HIV-1: an overview. Curr 
Drug Targets 2013; 14: 648-652. 

 23) ceLeSia BM, niGro L, Pinzone Mr, coco c, La roSa 
r, BiSicchia F, MaViLLa S, GuSSio M, PeLLicanò G, MiL-
ioni V, PaLerMo F, ruSSo r, MuGhini Mt, MarteLLotta 
F, taiBi r, cacoParDo B, nunnari G. High preva-
lence of undiagnosed anxiety symptoms among 
HIV-positive individuals on cART: a cross-sec-
tional study. Eur Rev Med Pharmacol Sci 2013; 
17: 2040-2046.

 24) ceLeSia BM, caStronuoVo D, Pinzone Mr, BeLLiSSiMo 
F, MuGhini Mt, LuPo G, ScarPino Mr, GuSSio M, 
PaLerMo F, coSentino S, cacoParDo B, nunnari G. 
Late presentation of HIV infection: predictors of 
delayed diagnosis and survival in Eastern Sicily. 
Eur Rev Med Pharmacol Sci 2013; 17: 2218-
2224.

 25) Motta D, Bonito a, caSari S, BrianeSe n, haMaD 
eL i, PezzoLi Mc, ForLeo Ma, FerrareSi a, ScaLzini 
a, roLDan eQ, torti c, caSteLLi F, Focà e. Effec-
tiveness of routine lumbar puncture in patients 
with HIV-associated dementia (HAD) receiving 
suppressive antiretroviral treatment. Infect Dis 
Trop Med 2015; 1: e41.

 26) Fontana DeL Vecchio r, Pinzone Mr, ceLeSia BM, 
PaLerMo F, cacoParDo B, nunnari G. ZDV/3TC to 
ABC/3TC switch and bone marrow toxicity in the 
post-HAART era. Infect Dis Trop Med 2015; 1: 
e39.

 27) BaGeLLa P, MaDeDDu G, are r, Peruzzu F, BaGeLLa G, 
caLia GM, Mura MS. Drug-resistant disseminated 
polyclonal Mycobacterium avium complex in a 
patient with AIDS: a case report and review of 
the literature. Infect Dis Trop Med 2015; 1: e37.

 28) zanet e, Berretta M, MarteLLotta F, cacoParDo B, 
FiSicheLLa r, taVio M, Berretta S, tireLLi u. Anal can-
cer: focus on HIV-positive patients in the HAART 
era. Curr HIV Res 2011; 9: 70-81

 29) nunnari G, MaLaGuarnera L, Lazzara F, caMBria D, 
DiSteFano G, LonGo a, PaLuMBo M, FaGone P, Di 
roSa M. Th17 common genes in CD4 T-cells of 
HIV-1-infected naïve patients and elite controllers. 
Infect Dis Trop Med 2015; 1: e121.

 30) caStronuoVo D, Pinzone Mr, Moreno S, cacoParDo 
B, nunnari G. HIV infection and bone disease: a 
review of the literature. Infect Dis Trop Med 2015; 
1: e116.

 31) Pinzone Mr, GuSSio M, BeLLiSSiMo F, coco c, BiSicchia 
F, PeLLicanò GF, PaLerMo F, MuGhini Mt, cacoParDo 
B, nunnari G, ceLeSia BM. Self-reported sexual 
dysfunction in HIV-positive subjects: a cross-sec-
tional study. Infect Dis Trop Med 2015; 1: e104.

 32) SciBiLia e, MareSca M, cacoParDo B, Pinzone Mr. 
Acute transverse myelitis in a patient with AIDS. 
Infect Dis Trop Med 2015; 1: e94.

 33) caLcaGno a, roStaGno r, arnauDo i, zanuSSo G, 
Bonora S, Lucchini a, MaieLLo a, DaL conte i, 
MeoLi i, Ferrari S, Monaco S, rizzuto n, Di Perri 
G. CSF 14-3-3 protein and its ζ isoform are 
prognostic markers in HIV positive patients 
with CNS disease. Infect Dis Trop Med 2015; 
1: e92.

 34) taVio M, GroSSi P, Baccarani u, ScuDeLLer L, Pea F, 
Berretta M, aDani G, ViVareLLi M, riVa a, tireLLi u, 
BreSaDoLa V, ViaLe P, riSaLiti a. HIV-infected pa-
tients and liver transplantation: who, when and 
why. Curr HIV Res 2011; 9: 120-127.

 35) Pinzone Mr, nunnari G. Prevalence of comorbid-
ities in a cohort of women living with HIV. Infect 
Dis Trop Med 2015; 1: e165.

 36) Di BeneDetto F, De ruVo n, Berretta M, MaSetti M, 
MontaLti r, Di SanDro S, Quintini c, coDeLuPPi M, 
tireLLi u, GerunDa Ge. Don’t deny liver transplanta-
tion to HIV patients with hepatocellular carcinoma 
in the highly active antiretroviral therapy era. J 
Clin Oncol 2006; 24: e26-e27

 37) Pinzone Mr, Berretta M, cacoParDo B, nunnari G. 
Epstein-Barr virus- and Kaposi sarcoma-associ-
ated herpesvirus-related malignancies in the set-
ting of human immunodeficiency virus infection. 
Semin Oncol 2015; 42: 258-271

 38) Lai V, zizi B, VaDini F, caLia GM, BaGeLLa P, Fiore V, 
Peruzzu F, caruana G, BaBuDieri S, Mura MS, MaDeD-
Du G. Fib-4 values and neurocognitive function in 
hiv-infected patients without hepatic coinfections. 
Infect Dis Trop Med 2016; 2: e293.

 39) Di roSa M, FaGone P, Pinzone Mr, nunnari 
G. Cathepsin A levels in CD4+ T cells from 
HIV-positive patients. Infect Dis Trop Med 2016; 
2: e245.

 40) nozza S, riPa M, chiaPPetta S, taMBuSSi G. Primary 
HIV infection: are current data definitive to treat 
all patients? Infect Dis Trop Med 2016; 2: e243.

 41) Pinzone Mr, VanBeLzen J, weiSSMan S, Bertuccio 
MP, cannon L, Venanzi ruLLo e, MiGueLeS S, 
JoneS rB, Mota t, JoSePh SB, Groen k, PaSternak 
a, hwanG wt, SherMan B, VourekaS a, nunnari 
G, o’Doherty u. Longitudinal HIV sequencing 
reveals reservoir expression leading to decay, 
which is obscured by clonal expansion. Nat 
Commun 2019; 10: 728.

 42) Di BiaGio a, De hoFFer L, PrinaPori r, cheLi M, 
Bonora S, taraMaSSo L, BaLBi M, D’aVoLio a, ViScoLi 
c. Bosentan and Fosamprenavir: an effective and 
safe combination in an HIV-infected patient with 
pulmonary arterial hypertension. Infect Dis Trop 
Med 2016; 2: e231.

 43) PoStorino Mc, Luciani F, PeLLicanò GF, ManGano 
c, carPentieri MS, ScerBo P, PriaMo a, BerarDeLLi G, 
Marino r, VaLLone a, carioti J, Serrao n, PiSani a, 
coSta c, ceSario F, terreMoto a, Foti G, coSco L, 
coriGLiano D, MazziteLLi M, StrazzuLLa a, nunnari 
G, torti c. Number and characteristics of new 
HIV diagnoses in the Calabria Region and in one 
nearby centre in Messina: a resurgent or still hid-
den epidemic in Southern Italy? Infect Dis Trop 
Med 2016; 2: e297.



Diagnosis and management of NADCs

3865

 44) nicoLè S, LanzaFaMe M, LattuaDa e, Mazzi r, riGo 
F, cucchetto G, GiBeLLini D, concia e, Vento S. 
Dolutegravir montherapy in HIV-infected naïve 
patients with <100,000 copies/ML HIV RNA load, 
an update of a little cohort in Verona. Infect Dis 
Trop Med 2016; 2: e295.

 45) Lai V, Fiore V, caLia GM, LoViGu c, zizzi B, BuDroni 
c, Peruzzu F, BaGeLLa P, Mura MS. Relationship 
between neurocognitive impairment and cardio-
vascular risk in an HIV-infected patient: a case 
report. Infect Dis Trop Med 2015; 1: e182.

 46) SPina M, Berretta M, tireLLi u. Hodgkin’s disease in 
HIV. Hematol Oncol Clin N Am 2003; 17: 843-858

 47) taraMaSSo L, DeL Puente F, riccarDi n, Di BiaGio 
a. PrEP in Europe--two different studies, one 
incontrovertible result. Infect Dis Trop Med 2016; 
2: e339.

 48) Montrucchio c, BiaGini r, aLcantarini c, caLcaGno 
a, Barco a, Ferrara M, MiLeSi M, coSta c, trenta-
LanGe a, trunFio M, tettoni Mc, GroSSo Marra w, 
D’aScenzo F, BaLLocca F, Lonni e, GiLi S, Vai D, iMPeri-
aLe D, Gaita F, Bonora S, Di Perri G. Cardiovascular 
risk and neurocognitive deficits in HIV-positive 
individuals. Infect Dis Trop Med 2017; 3: e370.

 49) ceLeSia BM, SoFia Sa, raPiSarDa L, MareSca M, Vinci 
L. Anxiety, depression and sleep disturbances 
in HIV+ patients chronically treated with an efa-
virenz-based regimen. Infect Dis Trop Med 2017; 
3: e394.

 50) ceccareLLi G, VaSSaLini P, corano Scheri G, caVaLLari 
en, Bianchi L, Di GiroLaMo G, Fratino M, VuLLo V, 
D’ettorre G. Improvement of neuropsychological 
performances and reduction of immune-activa-
tion markers after probiotic supplementation and 
change of life-style in an HIV positive male: 
targeting the microbiota to act on gut-brain axis. 
Infect Dis Trop Med 2017; 3: e404.

 51) nunnari G, coco c, Pinzone Mr, PaVone P, Berretta 
M, Di roSa M, SchneLL M, caLaBreSe G, cacoParDo B. 
The role of micronutrients in the diet of HIV-1-in-
fected individuals. Front Biosci E 2012; 4: 2442-
2456

 52) zanet e, Berretta M, BeneDetto FD, taLaMini r, BaL-
Larin r, nunnari G, Berretta S, riDoLFo a, LLeShi a, 
zanGhì a, caPPeLLani a, tireLLi u. Pancreatic cancer 
in HIV-positive patients. A case-control study. 
Pancreas 2012; 41: 1331-1335.

 53) MiLeSi M, MurGia S, roLLino c, caLcaGno a, SciaScia 
S, aLcantarini c, Bonora S, roccateLLo D. Acute 
rhabdomyolisis following a single dose of methyl-
prednisolone in an HIV-positive subject receiving 
ritonavir-boosted antiretroviral therapy. Infect Dis 
Trop Med 2017; 3: e423. 

 54) caruana G, BaGeLLa P, LariVière e, De Vito a, Fiore 
V, MaDeDDu G. Dolutegravir-based combination 
antiretroviral therapy and central nervous system 
tolerability: a review of the literature. Infect Dis 
Trop Med 2018; 4: e447.

 55) ronzoni n, BaGeLLa P, atzeni F, BorGhero G, Porcu F, 
Sannia a, Fiore V, BaBuDieri S. Rapid development 
of unmasking disseminated tuberculosis-related 
immune reconstitution inflammatory syndrome in 
a young HIV-infected patient after starting combi-
nation antiretroviral therapy. Infect Dis Trop Med 
2018; 4: e445.

 56) DoGLietto F, caSteLLi F. AIDS-associated central 
nervous system lymphoma: the great mime. A 
case report and literature review. Infect Dis Trop 
Med 2018; 4: e472.

 57) taraMaSSo L, ricci e, De Socio GV, MaDeDDu G, 
MenzaGhi B, oroFino G, carenzi L, Parruti G, Bon-
Fanti P, Di BiaGio a, on BehaLF oF ciSai StuDy GrouP. 
Aspartate-to-platelet ratio index evaluation in a 
cohort of HIV/HCV infected patients treated with 
raltegravir. Infect Dis Trop Med 2018; 4: e490.

 58) ceratti u, VaLoBra t, GanDino a. An unusual case 
of distributive shock. Infect Dis Trop Med 2019; 
5: e527.

 59) atteritano M, Mirarchi L, Venanzi ruLLo e, Santoro 
D, iaria c, cataLano a, LaSco a, arcoraci V, Lo 
GuLLo a, Bitto a, SQuaDrito F, caScio a. Vitamin 
D status and the relationship with bone fragility 
fractures in HIV-infected patients: a case control 
study. Int J Mol Sci 2018; 19: 119. doi:10.3390/
ijms19010119.

 60) Bearz a, Vaccher e, MarteLLotta F, SPina M, taLaMini 
r, LLeShi a, cacoParDo B, nunnari G, Berretta M, 
tireLLi u. Lung cancer in HIV positive patients: the 
GICAT experience. Eur Rev Med Pharmacol Sci 
2014; 18: 500-508.

 61) D’aLeo F, caMa BaV, PaoLucci ia, Venanzi ruLLo e, 
conDoreLLi F, FaccioLà a, Di Francia r, SaVaSta a, 
Pinzone Mr, Picerno i, ViSaLLi G, nunnari G, PeLLi-
canò GF, ceccareLLi M. New and old assumptions 
on lung cancer in people living with HIV. World 
Cancer Res J 2018; 5: e1036.

 62) SiGeL k, MakinSon a, thaLer J. Lung cancer in persons 
with HIV. Curr Opin HIV AIDS 2017; 12: 31-38.

 63) Berretta M, GarLaSSi e, cacoParDo B, caPPeLLani a, 
GuaraLDi G, cocchi S, De PaoLi P, LLeShi a, izzi i, tor-
reSin a, Di GanGi P, PietranGeLo a, Ferrari M, Bearz 
a, Berretta S, naSti G, Di BeneDetto F, BaLeStreri 
L, tireLLi u, Ventura P. Hepatocellular carcinoma 
in HIV-infected patients: check early, treat hard. 
Oncologist 2011; 16: 1258-1269.

 64) D’aLeo F, ceccareLLi M, Venanzi ruLLo e, FaccioLà 
a, Di roSa M, Pinzone Mr, conDoreLLi F, ViSaLLi 
G, Picerno i, Berretta M, PeLLicanò GF, nunnari 
G. Hepatitis C-related hepatocellular carcino-
ma: diagnostic and therapeutic management in 
HIV-patients. Eur Rev Med Pharmacol Sci 2017; 
21: 5859-5867. 

 65) Dika ie, harDinG JJ, aBou-aLFa Gk. Hepatocellular 
carcinoma in patients with HIV. Curr Opin HIV 
AIDS 2017; 12: 20-25. 

 66) coGhiLL ae, enGeLS ea, SchyMura MJ, MahaLe P, 
ShieLS MS. Risk of breast, prostate, and colorectal 
cancer diagnoses among HIV-infected individuals 
in the United States. J Natl Cancer Inst 2018; 52: 
203.

 67) D’anDrea F, ceccareLLi M, FaccioLà a, nunnari G, 
PeLLicanò GF, Venanzi ruLLo e. Breast cancer in 
women living with HIV. Eur Rev Med Pharmacol 
Sci 2019; 23: 1158-1164. 

 68) MitSuyaSu rt. Non-AIDS-defining cancers. Top 
Antivir Med 2014; 22: 660-665.

 69) waSSerBerG n, nunoo-MenSah Jw, GonzaLez-ruiz 
c, Beart rw, kaiSer aM. Colorectal cancer in 
HIV-infected patients: a case control study. Int J 
Colorectal Dis 2007; 22: 1217-1221.



M. Ceccarelli, E. Venanzi Rullo, M.A. Marino, F. d’Aleo, G.F. Pellicanò et al

3866

 70) D’aLeo F, Venanzi ruLLo e, ceccareLLi M, FaccioLà 
a, conDoreLLi F, Pinzone Mr, cacoParDo B, Di roSa 
M, nunnari G, PeLLicanò GF. HIV and colorectal 
cancer. New insights and review of the literature. 
World Cancer Res J 2018; 5: e1122.

 71) kan M, wonG PhP, PreSS n, wiSeMan SM. Col-
orectal and anal cancer in HIV/AIDS patients: a 
comprehensive review. Expert Rev Anticancer 
Ther 2014; 14: 395-405. 

 72) D’aLeo F, ceccareLLi M, Venanzi ruLLo e, FaccioLà a, 
D’anDrea F, MicaLi c, coco M, Pinzone Mr, Focà e, 
conDoreLLi F, Picerno i, ViSaLLi G, cacoParDo B, nun-
nari G, PeLLicanò GF. Anal cancer in people living 
with HIV: the importance of the screening and of 
early diagnosis. World Cancer Res J 2019; 6: e1319.

 73) GanDra S, azar a, weSSoLoSSky M (2015) Anal high-
risk human papillomavirus infection and high-
grade anal intraepithelial neoplasia detected in 
women and heterosexual men infected with hu-
man immunodeficiency virus. HIV AIDS (Auckl) 
2015; 7: 29-34. 

 74) kreuter a, BrockMeyer nh, aLtMeyer P, wieLanD u. 
Anal intraepithelial neoplasia in HIV infection. J 
Dtsch Dermatol Ges 2008; 6: 925-934. 

 75) FaccioLà a, ceccareLLi M, Venanzi ruLLo e, D’aLeo F, 
conDoreLLi F, ViSaLLi G, cacoParDo B, Pinzone Mr, Di 
roSa M, nunnari G, PeLLicanò GF. Prostate cancer 
in HIV-positive patients--a review of the literature. 
World Cancer Res J 2018; 5: e1136.

 76) MahaLe P, enGeLS ea, coGhiLL ae, kahn ar, ShieLS 
MS. Cancer risk in older people living with human 
immunodeficiency virus infection in the United 
States. Clin Infect Dis 2018; 67: 50-57.

 77) ShieLS MS, PFeiFFer rM, GaiL Mh, haLL hi, Li J, 
chaturVeDi ak, Bhatia k, uLDrick tS, yarchoan r, 
GoeDert JJ, enGeLS ea. Cancer burden in the 
HIV-infected population in the United States. J 
Natl Cancer Inst 2011; 103: 753-762.

 78) FaccioLà a, Venanzi ruLLo e, ceccareLLi M, D’aLeo 
F, D’anDrea F, ViSaLLi G, Pinzone Mr, Picerno i, 
cacoParDo B, conDoreLLi F, MaDeDDu G, nunnari 
G, PeLLicanò GF. Hodgkin’s lymphoma in people 
living with HIV: epidemiology and clinical man-
agement. World Cancer Res J 2019; 6: e1295.

 79) SPina M, carBone a, GLoGhini a, Serraino D, Berretta 
M, tireLLi u. Hodgkin’s disease in patients with 
HIV infection. Adv Hematol 2011; 2011: 402682. 

 80) heSSoL na, katz Mh, Liu Jy, BuchBinDer SP, ruBino 
cJ, hoLMBerG SD. Increased incidence of Hodgkin 
disease in homosexual men with HIV-infection. 
Ann Intern Med 1992; 117: 309-311.

 81) DeekS SG. HIV infection, inflammation, immunose-
nescence, and aging. Annu Rev Med 2011; 62: 
141-155.

 82) waDa ni, JacoBSon LP, MarGoLick JB, Breen ec, Ma-
catanGay B, PenuGonDa S, Martinez-Maza o, BreaM 
Jh. The effect of HAART-induced HIV suppres-
sion on circulating markers of inflammation and 
immune activation. AIDS 2015; 29: 463-471. 

 83) anGeLiDou k, hunt Pw, LanDay aL, wiLSon cc, roDri-
Guez B, DeekS SG, BoSch rJ, LeDerMan MM. Changes 
in inflammation but not in T cell activation precede 
non-AIDS-defining events in a case-control study of 
patients on long-term antiretroviral therapy. J Infect 
Dis 2018; 218: 239-248.

 84) richert Q, traJtMan a, arroyaVe L, toewS J, Becker 
M, kaSPer k, McLaren P, rueDa z, keynan y. Sys-
temic inflammation before and after antiretroviral 
therapy initiation as a predictor of immune re-
sponse among HIV-infected individuals in Mani-
toba. Cytokine 2017; 91: 74-81.

 85) tenorio ar, zhenG y, BoSch rJ, kriShnan S, roDri-
Guez B, hunt Pw, PLantS J, Seth a, wiLSon cc, DeekS 
SG, LeDerMan MM, LanDay aL. Soluble markers of 
inflammation and coagulation but not T-cell acti-
vation predict non-AIDS-defining morbid events 
during suppressive antiretroviral treatment. J In-
fect Dis 2014; 210: 1248-1259. 

 86) MorLat P, rouSSiLLon c, henarD S, SaLMon D, Bonnet 
F, cacouB P, GeorGet a, aouBa a, roSenthaL e, May 
t, chauVeau M, DiaLLo B, coStaGLioLa D, chene G, 
Grp AEM2S. Causes of death among HIV-infect-
ed patients in France in 2010 (national survey): 
trends since 2000. AIDS 2014; 28: 1181-1191. 

 87) Bray F, FerLay J, SoerJoMataraM i, SieGeL rL, torre 
La, JeMaL a. Global cancer statistics 2018: GLO-
BOCAN estimates of incidence and mortality 
worldwide for 36 cancers in 185 countries. CA 
Cancer J Clin 2018; 68: 394-424.

 88) winStone ta, Man SFP, huLL M, Montaner JS, Sin 
DD. Epidemic of lung cancer in patients with HIV 
infection. Chest 2013; 143: 305-314.

 89) enGeLS ea, yanik eL, wheeLer w, GiLL MJ, ShieLS MS, 
DuBrow r, aLthoFF kn, SiLVerBerG MJ, BrookS Jt, ki-
tahata MM, GoeDert JJ, GroVer S, Mayor aM, Moore 
rD, Park LS, rachLiS a, SiGeL k, SterLinG tr, thorne Je, 
PFeiFFer rM; North American AIDS Cohort Collabo-
ration on Research and Design of the International 
Epidemiologic Databases to Evaluate AIDS. can-
cer-attributable mortality among people with treated 
human immunodeficiency virus infection in North 
America. Clin Infect Dis 2017; 65: 636-643.

 90) enGeLS ea, BiGGar rJ, haLL hi, croSS h, crutchFieLD 
a, Finch JL, GriGG r, hyLton t, PawLiSh kS, McneeL 
tS, GoeDert JJ. Cancer risk in people infected 
with human immunodeficiency virus in the United 
States. Int J Cancer 2008; 123: 187-194. 

 91) chaturVeDi ak, PFeiFFer rM, chanG L, GoeDert JJ, 
BiGGar rJ, enGeLS ea. Elevated risk of lung cancer 
among people with AIDS. AIDS 2007; 21: 207-
213. 

 92) Vaccher e, Serraino D, carBone a, De PaoLi P. The 
evolving scenario of non-AIDS-defining cancers: 
challenges and opportunities of care. Oncologist 
2014; 19: 860-867. 

 93) ShieLS MS, enGeLS ea (2017) Evolving epidemiology 
of HIV-associated malignancies. Curr Opin HIV 
AIDS 2017; 12: 6-11. 

 94) haLL ec, PFeiFFer rM, SeGeV DL, enGeLS ea. Cu-
mulative incidence of cancer after solid organ 
transplantation. Cancer 2013; 119: 2300-2308.

 95) coGhiLL ae, ShieLS MS, SuneJa G, enGeLS ea. Elevat-
ed cancer-specific mortality among HIV-infected 
patients in the United States. J Clin Oncol 2015; 
33: 2376-2383. 

 96) Pinzone Mr, Fiorica F, Di roSa M, MaLaGuarnera G, 
MaLaGuarnera L, cacoParDo B, zanGhi G, nunnari 
G. Non-AIDS-defining cancers among HIV-infect-
ed people. Eur Rev Med Pharmacol Sci 2012; 16: 
1377-1388.



Diagnosis and management of NADCs

3867

 97) BurkhaLter Je, SPrinGer cM, chhaBra r, oStroFF JS, 
raPkin BD (2005) Tobacco use and readiness to 
quit smoking in low-income HIV-infected persons. 
Nicotine Tob Res 2005; 7: 511-522.

 98) centerS For DiSeaSe controL anD PreVention (cDc). 
Vital signs: current cigarette smoking among 
adults aged >or=18 years --- United States, 2009. 
MMWR Morb Mortal Wkly Rep 2010; 59: 1135-
1140.

 99) SiLVerBerG MJ, Lau B, achenBach cJ, JinG y, aLthoFF 
kn, D’Souza G, enGeLS ea, heSSoL na, BrookS Jt, 
BurcheLL an, GiLL MJ, GoeDert JJ, hoGG r, horBerG 
Ma, kirk GD, kitahata MM, korthuiS Pt, MathewS 
wc, Mayor a, MoDur SP, naPraVnik S, noVak rM, 
PateL P, rachLiS ar, SterLinG tr, wiLLiG Jh, JuStice 
ac, Moore rD, DuBrow r; North American AIDS 
Cohort Collaboration on Research and Design 
of the International Epidemiologic Databases to 
Evaluate AIDS. cumulative incidence of cancer 
among persons with HIV in North America: a 
cohort study. Ann Intern Med 2015; 163: 507-518.

100) Park LS, hernanDez-raMirez ru, SiLVerBerG MJ, 
crotherS k, DuBrow r. Prevalence of non-HIV 
cancer risk factors in persons living with HIV/
AIDS: a meta-analysis. AIDS 2016; 30: 273-291.

101) crotherS k, GouLet JL, roDriGuez-BarraDaS Mc, GiB-
ert cL, ourSLer kak, Goetz MB, cryStaL S, LeaF Da, 
Butt aa, Braithwaite rS, Peck r, JuStice ac. Impact 
of cigarette smoking on mortality in HIV-posi-
tive and HIV-negative veterans. AIDS Educ Prev 
2009; 21: 40-53.

102) Diaz Pt, kinG Ma, Pacht er, wewerS MD, GaDek 
Je, naGaraJa hn, Drake J, cLanton tL. Increased 
susceptibility to pulmonary emphysema among 
HIV-seropositive smokers. Ann Intern Med 2000; 
132: 369-372. 

103) twiGG hL, SoLiMan DM, Day rB, knox kS, anDerSon 
rJ, wiLkeS DS, SchnizLein-Bick ct. Lymphocytic alve-
olitis, bronchoalveolar lavage viral load, and out-
come in human immunodeficiency virus infection. 
Am J Respir Crit Care Med 1999; 159: 1439-1444. 

104) MorriS aM, huanG L, Bacchetti P, turner J, hoPeweLL 
Pc, waLLace JM, kVaLe Pa, roSen MJ, GLaSSroth J, 
reichMan LB, StanSeLL JD. Permanent declines in 
pulmonary function following pneumonia in hu-
man immunodeficiency virus-infected persons. 
The pulmonary complications of HIV Infection 
Study Group. Am J Respir Crit Care Med 2000; 
162: 612-616.

105) MorriS a, aLexanDer t, raDhi S, Lucht L, SciurBa Fc, 
koLLS Jk, SriVaStaVa r, SteeLe c, norriS ka. Airway 
obstruction is increased in pneumocystis-colo-
nized human immunodeficiency virus-infected 
outpatients. J Clin Microbiol 2009; 47: 3773-3776. 

106) chriStenSen PJ, PreSton aM, LinG t, Du M, FieLDS wB, 
curtiS JL, Beck JM. Pneumocystis murina infection 
and cigarette smoke exposure interact to cause 
increased organism burden, development of air-
space enlargement, and pulmonary inflammation 
in mice. Infect Immun 2008; 76: 3481-3490.

107) hLeyheL M, BouVier aM, BeLot a, tatteVin P, Pa-
canowSki J, Genet P, De caStro n, BerGer J-L, 
DuPont c, LaVoLe a, PraDier c, SaLMon D, SiMon 
a, Martinez V, SPano J-P, coStaGLioLa D, GraBar S, 
cancer riSk GrouP oF the French hoSPitaL DataBaSe on 

hiV (FHDH-ANRS CO4). Risk of non-AIDS-defin-
ing cancers among HIV-1-infected individuals in 
France between 1997 and 2009: results from a 
French cohort. AIDS 2014; 28: 2109-2118. 

108) BorGeS ah, SiLVerBerG MJ, wentworth D, GruLich ae, 
Fätkenheuer G, MitSuyaSu r, taMBuSSi G, SaBin ca, 
neaton JD, LunDGren JD, inSiGht SMart, eSPrit, 
SiLcaat StuDy GrouPS. Predicting risk of cancer 
during HIV infection: the role of inflammatory and 
coagulation biomarkers. AIDS 2013; 27: 1433-1441. 

109) criBBS Sk, Lennox J, caLienDo aM, Brown La, Gui-
Dot DM. Healthy HIV-1-infected individuals on 
highly active antiretroviral therapy harbor HIV-1 
in their alveolar macrophages. AIDS Res Hum 
Retroviruses 2015; 31: 64-70. 

110) SiGeL k, wiSniVeSky J, GorDon k, DuBrow r, JuStice a, 
Brown St, GouLet J, Butt aa, cryStaL S, riMLanD D, 
roDriGuez-BarraDaS M, GiBert c, Park LS, crotherS 
k. HIV as an independent risk factor for incident 
lung cancer. AIDS 2012; 26: 1017-1025. 

111) aLtaViLLa G, caPuto a, LanFreDi M, PioLa c, Bar-
Banti-BroDano G, coraLLini a. Enhancement of 
chemical hepatocarcinogenesis by the HIV-1 tat 
gene. Am J Pathol 2000; 157: 1081-1089.

112) GiaGuLLi c, MarSico S, MaGiera ak, Bruno r, cac-
curi F, Barone i, Fiorentini S, anDò S, caruSo a. 
Opposite effects of HIV-1 p17 variants on PTEN 
activation and cell growth in B cells. PLoS One 
2011; 6: e17831.

113) MakinSon a, tenon J-c, eyMarD-DuVernay S, PuJoL 
J-L, aLLaVena c, cuzin L, Poizot-Martin i, La triBo-
nnière De x, caBié a, PuGLieSe P, reyneS J, Le MoinG 
V. Human immunodeficiency virus infection and 
non-small cell lung cancer: survival and toxicity 
of antineoplastic chemotherapy in a cohort study.  
JTO Acquisition 2011; 6: 1022-1029. 

114) hoFFMann c, kohrS F, SaBranSki M, woLF e, JaeGer 
h, wyen c, SiehL J, BauMGarten a, henSeL M, JeSSen 
a, SchaaF B, VoGeL M, BoGner J, horSt h-a, StePhan 
c. HIV-associated lung cancer: Survival in an 
unselected cohort. Scand J Infect Dis 2013; 45: 
766-772. 

115) PakkaLa S, chen z, riMLanD D, owonikoko tk, Gun-
theL c, BranDeS Jr, SaBa nr, Shin DM, curran wJ 
Jr., khuri Fr, raMaLinGaM SS. Human immunodefi-
ciency virus-associated lung cancer in the era of 
highly active antiretroviral therapy. Cancer 2011; 
118: 164-172.

116) LaVoLé a, wiSLez M, antoine M, MayauD c, MiLLeron 
B, caDraneL J. Lung cancer, a new challenge in 
the HIV-infected population. Lung Cancer 2006; 
51: 1-11. 

117) MatSuMoto y, ohara S, Furukawa r, uSui k. The 
prognosis of small cell lung cancer in patients 
with pulmonary fibrosis. Anticancer Res 2017; 37: 
5791-5795. 

118) LeDuc c, antoni D, charLoux a, FaLcoz P-e, Quoix 
e. Comorbidities in the management of patients 
with lung cancer. Eur Respir J 2017; 49: 1601721. 

119) Società itaLiana Di MaLattie inFettiVe e troPicaLi. Linee 
Guida Italiane sull’utilizzo della Terapia Antiretro-
virale e la gestione diagnostico-clinica delle per-
sone con infezione da HIV-1. http://www.salute.
gov.it/imgs/C_17_pubblicazioni_2696_allegato.
pdf Accessed 14 July 2019



M. Ceccarelli, E. Venanzi Rullo, M.A. Marino, F. d’Aleo, G.F. Pellicanò et al

3868

120) konG cy, SiGeL k, criSS SD, Sheehan DF, triPLette M, 
SiLVerBerG MJ, henSchke ci, JuStice a, Braithwaite 
rS, wiSniVeSky J, crotherS k. Benefits and harms of 
lung cancer screening in HIV-infected individuals 
with CD4+ cell count at least 500 cells/μl. AIDS 
2018; 32: 1333-1342.

121) Aboulafia DM. Cancer screening in women living 
with HIV infection. Womens Health (Lond) 2017; 
13: 68-79.

122) Mena a, MeiJiDe h, MarcoS PJ. Lung cancer in HIV-in-
fected patients. AIDS Rev 2016; 18: 138-144.

123) coLLini P, MorriS a. Maintaining lung health with 
longstanding HIV. Curr Opin Infect Dis 2016; 29: 
31-38. 

124) euroPean aiDS cLinicaL Society. EACS GUIDE-
LINES - Version 9.0 October 2017. http://www.
eacsociety.org/files/guidelines_9.0-english.pdf 
Accessed 14 July 2019

125) cieLLo aD, Franchi P, conteGiacoMo a, cicchetti G, Bono-
Mo L, Larici ar. Missed lung cancer: when, where, and 
why? Diagn Interv Radiol 2017; 23: 118-126. 

126) wanG S, Li M, chen h, Li J, zenG Q. FDG PET/CT 
in hepatoid adenocarcinoma of the lung. Clin Nucl 
Med 2016; 41: e340-e341.

127) countS SJ, kiM aw. Diagnostic imaging and newer 
modalities for thoracic diseases PET/computed 
tomographic imaging and endobronchial ultra-
sound for staging and its implication for lung 
cancer. PET Clin 2018; 13: 113-126. 

128) DeLBeke D, Martin wh, SanDLer MP, chaPMan wc, 
wriGht Jk, PinSon cw. Evaluation of benign vs 
malignant hepatic lesions with positron emission 
tomography. Arch Surg 1998; 133: 510-515.

129) Shi w, zhou L, PenG x, ren h, wanG Q, Shan F, 
zhanG z, Liu L, Shi y. HIV-infected patients with op-
portunistic pulmonary infections misdiagnosed as 
lung cancers: the clinicoradiologic features and 
initial application of CT radiomics. J Thorac Dis 
2019; 11: 2274-2286. doi:10.21037/jtd.2019.06.22.

130) Dennie c, thornhiLL r, Souza ca, oDonkor c, Pan-
tarotto Jr, Macrae r, cook G. Quantitative texture 
analysis on pre-treatment computed tomography 
predicts local recurrence in stage I non-small cell 
lung cancer following stereotactic radiation thera-
py. Quant Imaging Med Surg 2017; 7: 614-622.

131) Lackey a, DoninGton JS. Surgical management of 
lung cancer. Semin Intervent Radiol 2013; 30: 
133-140.

132) PaSSLick B. Initial surgical staging of lung cancer. 
Lung Cancer 2003; 42: S21-S25. 

133) Viti a, terzi a, BoGina G, BertoLaccini L. Lymph-
nodal micrometastases in NSCLC: where do we 
stand? Lung Cancer Manag 2016; 5: 53-55. 

134) carretta a. Clinical value of nodal micrometasta-
ses in patients with non-small cell lung cancer: 
time for reconsideration? J Thorac Dis 2016; 8: 
E1755-E1758. 

135) coeLLo Mc, Luketich JD, LitLe Vr, GoDFrey te. Prog-
nostic significance of micrometastasis in non-
small-cell lung cancer. Clin Lung Cancer 2011; 
5:214-225. 

136) GinSBerG rJ, ruBinStein LV. Randomized trial of 
lobectomy versus limited resection for T1 N0 non-
small cell lung cancer. Lung Cancer Study Group. 
Ann Thorac Surg 1995; 60: 615-623.

137) tieu Bh, SanBorn re, thoMaS cr. Neoadjuvant 
therapy for resectable non-small cell lung cancer 
with mediastinal lymph node involvement. Thorac 
Surg Clin 2008; 18: 403-415.

138) tazza M, Metro G. Adjuvant treatment of non-
small cell lung cancer: focus on targeted therapy. 
J Thorac Dis 2017; 9: 4064-4069.

139) kazaz Sn, oztoP i. Treatment after first-generation 
epidermal growth factor receptor tyrosine kinase 
inhibitor resistance in non-small-cell lung cancer. 
Turk Thorac J 2017; 18: 66-71.

140) GhaFoor Q, BaiJaL S, taniere P, o’SuLLiVan B, eVanS 
M, MiDDLeton G. Epidermal Growth Factor Recep-
tor (EGFR) kinase inhibitors and non-small cell 
lung cancer (NSCLC) - Advances in Molecular 
diagnostic techniques to facilitate targeted thera-
py. Pathol Oncol Res 2017; 24: 1-9.

141) VaVaLa t. Role of afatinib in the treatment of 
advanced lung squamous cell carcinoma. Clin 
Pharmacol 2017; 9: 147-157.

142) MezQuita L, PLancharD D. The role of brigatinib in 
crizotinib-resistant non-small cell lung cancer. 
Cancer Manag Res 2018; 10: 123-130.

143) Bunn Pa, Schenk e, Pacheco J, DiMou a. New devel-
opments in neoadjuvant therapy for lung cancer. 
Oncology 2019; 33: 101-106, 109.

144) oBeiD JM, erDaG G, SMoLkin Me, Deacon Dh, 
PatterSon Jw, chen L, BuLLock tn, SLinGLuFF cL. 
PD-L1, PD-L2 and PD-1 expression in metastatic 
melanoma: correlation with tumor-infiltrating im-
mune cells and clinical outcome. Oncoimmunol-
ogy 2016; 5: e1235107.

145) FroMentin r, BakeMan w, Lawani MB, khoury G, harto-
GenSiS w, DaFonSeca S, kiLLian M, ePLinG L, hoh r, 
SincLair e, hecht FM, Bacchetti P, DeekS SG, Lewin Sr, 
SékaLy r-P, choMont n. CD4+ T cells expressing PD-
1, TIGIT and LAG-3 contribute to HIV persistence 
during ART. PLoS Pathog 2016; 12: e1005761.

146) Ben-Baruch a. Host microenvironment in breast 
cancer development. Inflammatory cells, cyto-
kines and chemokines in breast cancer progres-
sion: reciprocal tumor-microenvironment interac-
tions. Breast Cancer Res 2003; 5: 31-36. 

147) MañeS S, Mira e, coLoMer r, Montero S, reaL LM, 
GóMez-Moutón c, JiMénez-BaranDa S, Garzón a, La-
caLLe ra, harShMan k, ruíz a, Martinéz-a c. CCR5 
expression influences the progression of human 
breast cancer in a p53-dependent manner. J Exp 
Med 2003; 198: 1381-1389. 

148) enDo M, inatSu a, haShiMoto k, takaMune n, ShoJi S, 
MiSuMi S. Human immunodeficiency virus-induced 
apoptosis of human breast cancer cells via CXCR4 
is mediated by the viral envelope protein but does 
not require CD4. Curr HIV Res 2008; 6: 34-42. 

149) nix LM, tien Pc. Metabolic syndrome, diabetes, 
and cardiovascular risk in HIV. Curr HIV/AIDS 
Rep 2014; 11: 271-278. 

150) cançaDo Porto-MaScarenhaS e, aSSaD Dx, charDin 
h, GozaL D, De Luca canto G, aceVeDo ac, Da SiLVa 
Guerra en. Salivary biomarkers in the diagnosis 
of breast cancer: A review. Crit Rev Oncol Hema-
tol 2017; 110: 62-73. 

151) MetcaLFe S, wheeLer tk, Picken S, neGuS S, MiLner aJ. 
P53 autoantibodies in 1006 patients followed up for 
breast cancer. Breast Cancer Res 2000; 2: 438-443. 



Diagnosis and management of NADCs

3869

152) JunG Jh, Park hy, Lee yh. Clinical value of CEA, 
CA15-3 and TPS in breast cancer. J Korean 
Breast Cancer Soc 2001; 4: 136-143. 

153) neLSon hD, o’Meara eS, kerLikowSke k, BaLch S, 
MiGLioretti D. Factors associated with rates of 
false-positive and false-negative results from 
digital mammography screening: an analysis of 
registry data. Ann Intern Med 2016; 164: 226-223. 

154) eLMore JG, JackSon SL, aBrahaM L, MiGLioretti DL, car-
ney Pa, GeLLer BM, yankaSkaS Bc, kerLikowSke k, oneGa 
t, roSenBerG rD, SickLeS ea, BuiSt DSM. Variability in 
interpretive performance at screening mammogra-
phy and radiologists’ characteristics associated with 
accuracy. Radiology 2009; 253: 641-651.

155) Marino Ma, rieDL cc, BernathoVa M, Bernhart c, 
BaLtzer Pat, heLBich th, Pinker k. Imaging pheno-
types in women at high risk for breast cancer on 
mammography, ultrasound, and magnetic reso-
nance imaging using the fifth edition of the breast 
imaging reporting and data system. Eur J Radiol 
2018; 106: 150-159.

156) hooLey rJ, Scoutt LM, PhiLPottS Le. Breast ultraso-
nography: state of the art. Radiology 2013; 268: 
642-659. 

157) SchenBerG t, MitcheLL G, tayLor D, SaunDerS c. MRI 
screening for breast cancer in women at high risk; 
is the Australian breast MRI screening access 
program addressing the needs of women at high 
risk of breast cancer? J Med Radiat Sci 2015; 62: 
212-225. 

158) JaFari Sh, SaaDatPour z, SaLManineJaD a, MoMeni F, 
Mokhtari M, nahanD JS, rahMati M, Mirzaei h, ki-
anMehr M. Breast cancer diagnosis: imaging tech-
niques and biochemical markers. J Cell Physiol 
2018; 233: 5200-5213. 

159) weLLinGS e, VaSSiLiaDeS L, aBDaLLa r. Breast cancer 
screening for high-risk patients of different ages 
and risk--Which modality is most effective? Cu-
reus 2016; 8: e945.

160) Leithner D, Moy L, MorriS ea, Marino Ma, heLBich 
th, Pinker k. Abbreviated MRI of the breast: does 
it provide value? J Magn Reson Imaging 2019; 49: 
e85-e100.

161) Marino Ma, heLBich t, BaLtzer P, Pinker-DoMeniG 
k. Multiparametric MRI of the breast: a review. J 
Magn Reson Imaging 2018; 47: 301-315.

162) Marino Ma, GucaLP a, Leithner D, keatinG D, aV-
enDano D, BernarD-DaViLa B, MorriS ea, Pinker k, 
JocheLSon MS. Mammographic screening in male 
patients at high risk for breast cancer: is it worth 
it? Breast Cancer Res Treat 2019; 18: e997.

163) BénarD F, turcotte e. Imaging in breast cancer: 
single-photon computed tomography and posi-
tron-emission tomography. Breast Cancer Res 
2005; 7: 153-162.

164) Marino Ma, heLBich th, BLanDino a, Pinker k. The 
role of positron emission tomography in breast 
cancer: a short review. Memo 2015; 8: 130-135.

165) tanG y, wanG y, kiani MF, wanG B. Classification, 
treatment strategy, and associated drug resis-
tance in breast cancer. Clin Breast Cancer 2016; 
16: 335-343. 

166) Mccann ke, hurVitz Sa, McanDrew n. advances 
in targeted therapies for triple-negative breast 
cancer. Drugs 2019; 79: 1217-1230. 

167) wanG My, huanG hy, kuo yL, Lo c, Sun hy, Lyu 
yJ, chenG Br, Li Jn, chen PS. TARBP2-enhanced 
resistance during tamoxifen treatment in breast 
cancer. Cancers 2019; 11: 210-218.

168) FerLay J, SoerJoMataraM i, DikShit r, eSer S, MatherS 
c, reBeLo M, Parkin DM, ForMan D, Bray F. Can-
cer incidence and mortality worldwide: sourc-
es, methods and major patterns in GLOBOCAN 
2012. Int J Cancer 2014; 136: E359-E386.

169) roBBinS ha, ShieLS MS, PFeiFFer rM, enGeLS ea. Ep-
idemiologic contributions to recent cancer trends 
among HIV-infected people in the United States. 
AIDS 2014; 28: 881-890.

170) ShieLS MS, PFeiFFer rM, enGeLS ea. Age at cancer 
diagnosis among persons with AIDS in the United 
States. Ann Intern Med 2010; 153: 452-460.

171) MarcuS JL, chao cr, LeyDen wa, xu L, kLein DB, 
horBerG Ma, towner wJ, QueSenBerry cP, aBraMS 
Di, Van Den eeDen Sk, SiLVerBerG MJ. Prostate can-
cer incidence and prostate-specific antigen test-
ing among HIV-positive and HIV-negative men. J 
Acquir Immune Defic Syndr 2014; 66: 495-502.

172) coGhiLL ae, han x, SuneJa G, Lin cc, JeMaL a, ShieLS 
MS. Advanced stage at diagnosis and elevated 
mortality among US patients with cancer infected 
with HIV in the National Cancer Data Base. Can-
cer 2019; 285: 1736-1739.

173) SiLBerStein J, DownS t, Lakin c, kane cJ. HIV and 
prostate cancer: a systematic review of the literature. 
Prostate Cancer Prostatic Dis 2009; 12: 6-12. 

174) cruM-cianFLone n, huLLSiek kh, Satter e, Marconi V, 
weintroB a, GaneSan a, BartheL rV, FraSer S, aGan 
Bk. Cutaneous malignancies among HIV-infected 
persons. Arch Intern Med 2009; 169: 1130-1138.

175) GoDBoLe SV, nanDy k, GauniyaL M, naLawaDe P, Sane 
S, koyanDe S, toyaMa J, heGDe a, VirGo P, Bhatia k, 
ParanJaPe rS, riSBuD ar, MBuLaiteye SM, MitSuyaSu 
rt. HIV and cancer registry linkage identifies a 
substantial burden of cancers in persons with HIV 
in India. Medicine 2016; 95: e4850.

176) yanik eL, katki ha, enGeLS ea. Cancer risk among 
the HIV-infected elderly in the United States. 
AIDS 2016; 30: 1663-1668.

177) aMaraSekera c, wonG V, yura e, ManJunath a, 
SchaeFFer e, kunDu S. Prostate cancer in sexual 
minorities and the influence of HIV status. Nat 
Rev Urol 2019; 16: 404-421. 

178) FaraJi Sn, neJatoLLahi F, taMaDDon aM, MohaMMaDi 
M, aMinShariFi ar. Generation and characteriza-
tion of a specific single-chain antibody against 
DSPP as a prostate cancer biomarker involve-
ment of bioinformatics-based design of novel epi-
topes. Int Immunopharmacol 2019; 69: 217-224.

179) Litwin MS, tan h-J. The diagnosis and treatment of 
prostate cancer: a review. JAMA 2017; 317: 2532-2542.

180) woo S, Suh ch, kiM Sy, cho Jy, kiM Sh. Diagnostic 
performance of prostate imaging reporting and 
data system version 2 for detection of prostate 
cancer: a systematic review and diagnostic me-
ta-analysis. Eur Urol 2017; 72: 177-188.

181) PoLanec Sh, Pinker-DoMeniG k, BraDer P, GeorG D, 
Shariat S, SPick c, SuSani M, heLBich th, BaLtzer Pa. 
Multiparametric MRI of the prostate at 3 T: limit-
ed value of 3D 1H-MR spectroscopy as a fourth 
parameter. World J Urol 2016; 34: 649-656.



M. Ceccarelli, E. Venanzi Rullo, M.A. Marino, F. d’Aleo, G.F. Pellicanò et al

3870

182) FiLSon cP, MarkS LS, Litwin MS. Expectant manage-
ment for men with early stage prostate cancer. 
CA Cancer J Clin 2015; 65: 265-282.

183) FuJiwara M, akaMatSu S, SuMiyoShi t, SeGawa t, 
Mizuno k, yoShino t, Goto t, SawaDa a, Saito r, 
koBayaShi t, yaMaSaki t, inoue t, oGawa o. Effi-
cacy and safety of carboplatin plus paclitaxel 
as the first-, second-, and third-line chemother-
apy in men with castration-resistant prostate 
cancer. Clin Genitourin Cancer 2019. In press. 
doi:10.1016/j.clgc.2019.04.017.

184) toPaLian SL, hoDi FS, BrahMer Jr, GettinGer Sn, 
SMith Dc, McDerMott DF, PowDerLy JD, carVaJaL 
rD, SoSMan Ja, atkinS MB, LeMinG PD, SPiGeL Dr, 
antonia SJ, horn L, Drake cG, ParDoLL DM, chen 
L, SharFMan wh, anDerS ra, tauBe JM, McMiLLer 
tL, xu h, korMan aJ, Jure-kunkeL M, aGrawaL S, 
McDonaLD D, koLLia GD, GuPta a, wiGGinton JM, 
SznoL M. Safety, activity, and immune correlates 
of anti-PD-1 antibody in cancer. N Engl J Med 
2012; 366: 2443-2454.

185) BrahMer Jr, Drake cG, woLLner i, PowDerLy JD, 
PicuS J, SharFMan wh, StankeVich e, PonS a, Sa-
Lay tM, McMiLLer tL, GiLSon MM, wanG c, SeLBy 
M, tauBe JM, anDerS r, chen L, korMan aJ, 
ParDoLL DM, Lowy i, toPaLian SL. Phase I study 
of single-agent anti-programmed death-1 
(MDX-1106) in refractory solid tumors: safety, 
clinical activity, pharmacodynamics, and im-
munologic correlates. J Clin Oncol 2010; 28: 
3167- 3175.

186) tauBe JM, kLein a, BrahMer Jr, xu h, Pan x, kiM 
Jh, chen L, ParDoLL DM, toPaLian SL, anDerS ra. 
Association of PD-1, PD-1 ligands, and other 
features of the tumor immune microenvironment 
with response to anti-PD-1 therapy. Clin Cancer 
Res 2014; 20: 5064-5074.

187) hanSen ar, MaSSarD c, ott Pa, haaS nB, LoPez JS, 
eJaDi S, waLLMark JM, keaM B, DeLorD JP, aGGar-
waL r, GouLD M, yanG P, keeFe SM, Piha-PauL Sa. 
Pembrolizumab for advanced prostate adenocar-
cinoma: findings of the KEYNOTE-028 study. Ann 
Oncol 2018; 29: 1807-1813.

188) Lu x, horner Jw, PauL e, ShanG x, troncoSo P, DenG 
P, JianG S, chanG Q, SPrinG DJ, SharMa P, zeBaLa Ja, 
MaeDa Dy, wanG ya, DePinho ra. Effective com-
binatorial immunotherapy for castration-resistant 
prostate cancer. Nature 2017; 543: 728-732.

189) iSaacSSon VeLho P, antonarakiS eS. PD-1/PD-L1 
pathway inhibitors in advanced prostate can-
cer. Expert Rev Clin Pharmacol 2018; 11: 475-
486.

190) Berretta M, caPPeLLani a, Di BeneDetto F, LLeShi a, 
taLaMini r, canzonieri V, zanet e, Bearz a, naSti 
G, Lacchin t, Berretta S, FiSicheLLa r, BaLeStreri 
L, torreSin a, izzi i, ortoLani P, tireLLi u. Clinical 
presentation and outcome of colorectal cancer 
in HIV-positive patients: a clinical case-control 
study. Onkologie 2009; 32: 319-324.

191) kuMar a, Shah n, MoDi y, ShaaBan hS, DePaSQuaLe 
J, DeBari Va, yerraBothaLa S, MarouLeS M, Guron 
Gk. Characteristics of colorectal cancer in the 
human immunodeficiency virus-infected African 
American population. Med Oncol 2012; 29: 1773-
1779.

192) PateL P, hanSon DL, SuLLiVan PS, noVak rM, Moor-
Man ac, tonG tc, hoLMBerG SD, BrookS Jt. Inci-
dence of types of cancer among HIV-infected 
persons compared with the general population 
in the United States, 1992-2003. Ann Intern Med 
2008; 148: 728-73.

193) PateL n, naiDoo P, MoSiane P, Jann-kruGer c. HIV/
AIDS-associated Kaposi’s sarcoma of the gastro-
intestinal tract: A pictorial spectrum. S Afr Med J 
2016; 106: 986-987.

194) rahManian S, wewerS Me, koLetar S, reynoLDS n, 
Ferketich a, Diaz P. Cigarette smoking in the 
HIV-infected population. Proc Am Thor Soc 2011; 
8: 313-319.

195) Botteri e, ioDice S, BaGnarDi V, raiMonDi S, Lowen-
FeLS aB, MaiSonneuVe P. Smoking and colorectal 
cancer: a meta-analysis. JAMA 2008; 300: 2765-
2778.

196) Berretta M, LLeShi a, caPPeLLani a, Bearz a, SPina M, 
taLaMini r, cacoParDo B, nunnari G, MonteSarchio 
V, izzi i, LanzaFaMe M, naSti G, BaSiLe F, Berretta S, 
FiSicheLLa r, SchiantareLLi cc, GarLaSSi e, riDoLFo a, 
GueLLa L, tireLLi u. Oxaliplatin based chemother-
apy and concomitant highly active antiretroviral 
therapy in the treatment of 24 patients with col-
orectal cancer and HIV infection. Curr HIV Res 
2010; 8: 218-222

197) VazQuez-caSteLLanoS JF, Serrano-ViLLar S, Latorre a, 
artacho a, FerruS ML, MaDriD n, VaLLeJo a, Sainz 
t, Martinez-BotaS J, FerranDo-Martinez S, Vera M, 
DronDa F, LeaL M, DeL roMero J, Moreno S, eStraDa 
V, GoSaLBeS MJ, Moya a. Altered metabolism of gut 
microbiota contributes to chronic immune activa-
tion in HIV-infected individuals. Mucosal Immunol 
2015; 8: 760-772. 

198) chanDer G, JoSePhS J, FLeiShMan Ja, korthuiS Pt, 
GaiSt P, heLLinGer J, GeBo k, hiV reSearch network. 
Alcohol use among HIV-infected persons in care: 
results of a multi-site survey. HIV Med 2008; 9: 
196-202. 

199) iQBaL S, Browne-McDonaLD V, ceruLLi Ma. Recent 
trends for colorectal cancer screening in HIV-in-
fected patients. Dig Dis Sci 2010; 55: 761-766.

200) chanG Vw, aSch Da, werner rM. Quality of care 
among obese patients. JAMA 2010; 303: 1274-
1281.

201) BoMMart S, courniL a, eyMarD-DuVernay S, raFFi 
F, BouaSSiDa i, Le MoinG V, reyneS J, MakinSon a, 
aGence nationaLe De recherche Sur Le SiDa et LeS 
héPatiteS ViraLeS (anrS) hiV cheSt StuDy teaM. 
Smoking-associated morbidities on computed 
tomography lung cancer screens in HIV-infected 
smokers. HIV Med 2017; 18: 787-789.

202) ViSaLLi G, Bertuccio MP, currò M, PeLLicanò G, Stur-
nioLo G, carneVaLi a, SPataro P, ientiLe r, Picerno i, 
caVaLLari V, PieDiMonte G. Bioenergetics of T cell 
activation and death in HIV type 1 infection. AIDS 
Res Hum Retroviruses 2012; 28: 1110-1118.

203) roMaSSi M, naGLe D. Images in HIV/AIDS. The 
changing face of anal cancer. AIDS Read 2008; 
18: 185-187.

204) BhaLLa a, zuLFiQar M, BLuth Mh. Molecular diag-
nostics in colorectal carcinoma: advances and 
applications for 2018. Clin Lab Med 2018; 38: 
311-342.



Diagnosis and management of NADCs

3871

205) FeoDoroVa y, taShkoVa D, koeV i, toDoroV a, koStoV 
G, SiMitchieV k, BeLoVeJDoV V, DiMoV r, SaraFian V. 
Novel insights into transcriptional dysregulation in 
colorectal cancer. Neoplasma 2018; 65: 415-424.

206) GiL-raGa M, JantuS-Lewintre e, GaLLach S, Gin-
er-BoSch V, FranGi-careGnato a, SaFont-aGuiLera 
MJ, GarDe-noGuera J, zorraQuino-Pina e, García-
Martínez M, caMPS-herrero c. Molecular subtypes 
in early colorectal cancer associated with clinical 
features and patient prognosis. Clin Translat On-
col 2018; 20: 1422-1429.

207) StraFForD Jc. Genetic testing for lynch syndrome, 
an inherited cancer of the bowel, endometrium, 
and ovary. Rev Obstet Gynecol 2012; 5: 42-49.

208) wanG z, cuMMinS JM, Shen D, cahiLL DP, JaLLePaLLi 
PV, wanG t-L, ParSonS Dw, traVerSo G, awaD M, SiL-
LiMan n, Ptak J, SzaBo S, wiLLSon JkV, Markowitz SD, 
GoLDBerG ML, kareSS r, kinzLer kw, VoGeLStein B, 
VeLcuLeScu Ve, LenGauer c. Three classes of genes 
mutated in colorectal cancers with chromosomal 
instability. Cancer Res 2004; 64: 2998-3001.

209) BeDi Gc, weStra wh, FarzaDeGan h, Pitha PM, SiDran-
Sky D. Microsatellite instability in primary neoplasms 
from HIV + patients. Nat Med 1995; 1: 65-68.

210) FenG h, xu M, zhanG y, han B, wanG J, Sun P. 
Identification of differentially expressed microR-
NAs involved in the pathogenesis of colorectal 
cancer. Clin Lab 2018; 64: 797-804.

211) Gao S, zhao z-y, wu r, zhanG y, zhanG z-y. Prognostic 
value of microRNAs in colorectal cancer: a me-
ta-analysis. Cancer Manag Res 2018; 10: 907-929.

212) FaLzone L, ScoLa L, zanGhì a, BionDi a, Di cataLDo 
a, LiBra M, canDiDo S. Integrated analysis of col-
orectal cancer microRNA datasets: identification 
of microRNAs associated with tumor develop-
ment. Aging (Albany NY) 2018; 10: 1000-1014.

213) chorti a, BanGeaS P, PaPaVraMiDiS tS, tSouLFaS G. 
Role of microRNA in the diagnosis and therapy 
of hepatic metastases from colorectal cancer. 
Microrna 2018; 07: 1-11.

214) Liu t, yin L, yan G, Li c, wanG L. A meta-analysis 
of microRNA-17 as a potential biomarker in diag-
nosis of colorectal cancer. Cell Mol Biol 2018; 64: 
86-93.

215) chi y, zhou D. MicroRNAs in colorectal carcino-
ma--from pathogenesis to therapy. J Exp Clin 
Cancer Res 2016; 35: 43.

216) Jin y, chenG h, cao J, Shen w. MicroRNA 32 pro-
motes cell proliferation, migration, and suppress-
es apoptosis in colon cancer cells by targeting 
OTU domain containing 3. J Cell Biochem 2019; 
7: 339.

217) MoraDi MarJaneh r, khazaei M, FernS Ga, aVan 
a, aGhaee-Bakhtiari Sh. MicroRNAs as potential 
therapeutic targets to predict responses to oxal-
iplatin in colorectal cancer: from basic evidence 
to therapeutic implication. IUBMB Life 2019. In 
press. doi:10.1002/iub.2108. 

218) SurMann e-M, VoiGt ay, MicheL S, Bauer k, reuS-
chenBach M, Ferrone S, kneBeL DoeBeritz Von M, 
kLoor M. Association of high CD4-positive T cell 
infiltration with mutations in HLA class II-regula-
tory genes in microsatellite-unstable colorectal 
cancer. Cancer Immunol Immunother 2015; 64: 
357-366.

219) GoeDert JJ, hoSGooD hD, BiGGar rJ, StrickLer hD, 
raBkin cS. Screening for cancer in persons living 
with HIV infection. Trends Cancer 2016; 2: 416-428.

220) haLF ee, MLynarSky L, naFtaLi t, BenJaMinoV F, konikoFF 
FM. False negative fecal occult blood test may be 
associated with increased mortality from colorectal 
cancer. Dig Dis Sci 2013; 58: 2639-2645.

221) kawaDa t. Fecal occult blood test and colorectal 
cancer: Validation study with special reference 
to false-negative patients. Dig Dis Sci 2013; 58: 
3057-3058.

222) Bini eJ, Green B, PoLeS Ma. Screening colonos-
copy for the detection of neoplastic lesions in 
asymptomatic HIV-infected subjects. Gut 2009; 
58: 1129-1134.

223) caMPBeLL J, younG B. Use of screening colonoscopy 
in ambulatory HIV-infected patients. J Int Assoc 
Physicians AIDS Care (Chic) 2008; 7: 286-288.

224) cLariDGe Lc. Barium enema and diagnosis of col-
orectal cancer. Br Med J 2011; 343: d7704-d7704.

225) LaGhi a. CT Colonography: an update on current 
and future indications. Expert Rev Gastroenterol 
Hepatol 2016; 10: 785-794.

226) PheLiP JM, touGeron D, LéonarD D, BenhaiM L, DeSoL-
neux G, DuPré a, MicheL P, Penna c, tourniGanD 
c, LouVet c, chriStou n, cheVaLLier P, Dohan a, 
rouSSeaux B, Bouché o. Metastatic colorectal can-
cer (mCRC): French intergroup clinical practice 
guidelines for diagnosis, treatments and follow-up 
(SNFGE, FFCD, GERCOR, UNICANCER, SFCD, 
SFED, SFRO, SFR). Dig Liver Dis 2019; 51: 1357-
1363.

227) SheBL FM, enGeLS ea, GoeDert JJ. Opportunistic 
intestinal infections and risk of colorectal cancer 
among people with AIDS. AIDS Res Hum Retro-
viruses 2012; 28: 994-999.

228) BuJko k, MichaLSki w. Does Adjuvant chemother-
apy after preoperative chemoradiation improve 
overall survival in patients with rectal cancer? Dis 
Colon Rectum 2018; 61: e36.

229) Shah n, Schechter S, Garcia-henriQuez n. Adjuvant 
chemotherapy after preoperative chemoradiation 
improves survival in patients with locally ad-
vanced rectal cancer. Dis Colon Rectum 2018; 
61: e35.

230) wanG z-x, wu h-x, he M-M, wanG y-n, Luo h-y, 
DinG P-r, xie D, chen G, Li y-h, wanG F, xu r-h. 
Chemotherapy with or without anti-EGFR agents 
in left- and right-sided metastatic colorectal can-
cer: an updated meta-analysis. J Natl Compr 
Canc Netw 2019; 17: 805-811.

231) Franke aJ, SkeLton wP iV, Starr JS, Parekh h, Lee JJ, 
oVerMan MJ, aLLeGra c, GeorGe tJ. Immunothera-
py for colorectal cancer: a review of current and 
novel therapeutic approaches. J Natl Cancer Inst 
2019; 111: djz093.

232) oLiVer nt, chiao ey. Malignancies in women with 
HIV infection. Curr Opin HIV AIDS 2017; 12: 69-76.

233) Berretta M, MarteLLotta F, Di Francia r, SPina M, 
Vaccher e, BaLeStreri L, BorSatti e, Bearz a, De PaoLi 
P, tireLLi u. Clinical presentation and outcome 
of non-AIDS defining cancers, in HIV-infected 
patients in the ART-era: the Italian Cooperative 
Group on AIDS and tumors activity. Eur Rev Med 
Pharmacol Sci 2015; 19: 3619-3634.



M. Ceccarelli, E. Venanzi Rullo, M.A. Marino, F. d’Aleo, G.F. Pellicanò et al

3872

234) Berretta M, zanet e, Di BeneDetto F, SiMoneLLi c, 
Bearz a, Morra a, Bonanno S, Berretta S, tireLLi u. 
Unusual presentation of metastatic hepatocellu-
lar carcinoma in an HIV/HCV coinfected patient: 
case report and review of the literature. Tumori 
2008; 94: 589-591.

235) Di BeneDetto F, tarantino G, ercoLani G, Baccarani 
u, MontaLti r, De ruVo n, Berretta M, aDani GL, 
zaneLLo M, taVio M, cautero n, tireLLi u, Pinna aD, 
GerunDa Ge, GuaraLDi G. Multicenter italian expe-
rience in liver transplantation for hepatocellular 
carcinoma in HIV-infected patients. Oncologist 
2013; 18: 592-599.

236) Berretta S, FiSicheLLa r, SPartà D, LLeShi a, naSti G. 
Primary liver cancer: clinical aspects, prognostic 
factors and predictive response to therapy. World 
Cancer Res J 2015; 2: e561.

237) Di BeneDetto F, Di SanDro S, De ruVo n, Berretta M, 
MontaLti r, Guerrini GP, BaLLarin r, De BLaSiiS MG, 
SPiaGGiari M, SMerieri n, ieMMoLo rM, GuaraLDi G, 
GerunDa Ge. Human immunodeficiency virus and 
liver transplantation: our point of view. Transplant 
Proc 2008; 40: 1965-1971

238) Fiore V, ViDiLi G, BaGeLLa P, LoBrano G, MureDDa aa, 
caruana G, BaBuDieri S, MaDeDDu G. Hepatocellular 
carcinoma development in a patient with HCV 
infection after eradication with direct-acting anti-
viral agents. World Cancer Res J 2017; 4: e833.

239) nunnari G, Berretta M, Pinzone Mr, Di roSa M, Ber-
retta S, cunSoLo G, MaLaGuarnera M, coSentino S, 
De PaoLi P, SchneLL JM, cacoParDo B. Hepatocellular 
carcinoma in HIV positive patients. Eur Rev Med 
Pharmacol Sci 2012; 16: 1257-1270.

240) canzonieri V, aLeSSanDrini L, caGGiari L, Perin t, 
Berretta M, cannizzaro r, De re V. Hepatocellular 
carcinoma: an overview of clinico-pathological 
and molecular perspectives. World Cancer Res 
J 2015; 2: e485

241) criSSien aM, Frenette c. Current management of 
hepatocellular carcinoma. Gastroenterol Hepatol 
2014; 10: 153-161.

242) BaLoGh J, Victor D, aShaM eh, BurrouGhS SG, Bok-
tour M, Saharia a, Li x, Ghobrial RM, Monsour HP. 
Hepatocellular carcinoma: a review. J Hepatocell 
Carcinoma 2016; 3: 41-53.

243) BeLLiSSiMo F, Pinzone Mr, cacoParDo B, nunnari G. 
Diagnostic and therapeutic management of hepa-
tocellular carcinoma. World J Gastroenterol 2015; 
21: 12003-12021.

244) European Association for the Study of the Liver. 
EASL 2017 Clinical Practice Guidelines on the 
management of hepatitis B virus infection. J 
Hepatol 2017; 67: 370-398.

245) European Association for the Study of the Liver. 
EASL recommendations on treatment of hepatitis 
C 2018. J Hepatol 2018; 69: 461-511.

246) Marrero Ja, huSSain hk, nGhieM hV, uMar r, 
Fontana rJ, Lok aS. Improving the prediction of 
hepatocellular carcinoma in cirrhotic patients with 
an arterially-enhancing liver mass. Liver Transpl 
2005; 11: 281-289.

247) wiLLatt JM, huSSain hk, aDuSuMiLLi S, Marrero Ja. 
MR Imaging of hepatocellular carcinoma in the 
cirrhotic liver: challenges and controversies. Ra-
diology 2008; 247: 311-330.

248) wu w, chen M-h, Sun M, yan k, yanG w, Li J-y. 
Contrast-enhanced ultrasound of hepatocarcino-
genesis in liver cirrhosis. Chin Med J 2012; 125: 
3104-3109.

249) MatSui o, kaDoya M, kaMeyaMa t, yoShikawa J, 
takaShiMa t, nakanuMa y, unoura M, koBayaShi k, 
izuMi r, iDa M. Benign and malignant nodules in 
cirrhotic livers: distinction based on blood supply. 
Radiology 1991; 178: 493-497.

250) kiM Sh, choi Bi, Lee Jy, kiM SJ, So yh, eun hw, 
Lee JM, han Jk. Diagnostic accuracy of multi-/
single-detector row CT and contrast-enhanced 
MRI in the detection of hepatocellular carcinomas 
meeting the milan criteria before liver transplan-
tation. Intervirology 2008; 51: 52-60.

251) hayaShi M, MatSui o, ueDa k, kawaMori y, GaBata 
t, kaDoya M. Progression to hypervascular hepa-
tocellular carcinoma: correlation with intranodular 
blood supply evaluated with CT during intraarteri-
al injection of contrast material. Radiology 2002; 
225: 143-149.

252) ito k. Hepatocellular carcinoma: conventional 
MRI findings including gadolinium-enhanced dy-
namic imaging. Eur J Radiol 2006; 58: 186-199.

253) caDier B, BuLSei J, nahon P, Seror o, Laurent a, 
roSa i, LayeSe r, coStentin c, caGnot c, DuranD-za-
LeSki i, cheVreuL k. Early detection and curative 
treatment of hepatocellular carcinoma: A cost‐ef-
fectiveness analysis in France and in the United 
States. Hepatology 2017; 65: 1237-1248.

254) eLSayeS kM, narra Vr, yin y, MukunDan G, LaMMLe 
M, Brown JJ. Focal hepatic lesions: diagnostic 
value of enhancement pattern approach with con-
trast-enhanced 3D gradient-echo MR imaging. 
Radiographics 2005; 25: 1299-1320.

255) hann h-w, wan S, MyerS re, hann rS, xinG J, chen 
B, yanG h. Comprehensive analysis of common 
serum liver enzymes as prospective predictors of 
hepatocellular carcinoma in HBV patients. PLoS 
One 2012; 7: e47687.

256) yuan w, Sun y, Liu L, zhou B, wanG S, Gu D. Circu-
lating LncRNAs serve as diagnostic markers for 
hepatocellular carcinoma. Cell Physiol Biochem 
2017; 44: 125-132.

257) Schütte k. Current biomarkers for hepatocellular 
carcinoma: Surveillance, diagnosis and predic-
tion of prognosis. World J Hepatol 2014; 7: 139.

258) tan y, Ge G, Pan t, wen D, Gan J. A pilot study of 
serum microRNAs panel as potential biomarkers 
for diagnosis of nonalcoholic fatty liver disease. 
PLoS One 2014; 9: e105192.

259) GiorDano S, coLuMBano a. MicroRNAs: new tools 
for diagnosis, prognosis, and therapy in hepato-
cellular carcinoma? Hepatology 2013; 57: 840-847.

260) Makuuchi M, koSuGe t, takayaMa t, yaMazaki S, kaka-
zu t, MiyaGawa S, kawaSaki S. Surgery for small liver 
cancers. Semin Surg Oncol 1993; 9: 298-304.

261) rinnineLLa e, cerrito L, SPineLLi i, cintoni M, MeLe 
Mc, PoMPiLi M, GaSBarrini a. Chemotherapy for 
hepatocellular carcinoma: current evidence and 
future perspectives. J Clin Transl Hepatol 2017; 
5: 235-248.

262) arMenGoL c, SarriaS Mr, SaLa M. Hepatocellular 
carcinoma: present and future. Med Clin 2018; 
150: 390-397. 



Diagnosis and management of NADCs

3873

263) Guerrini GP, Berretta M, tarantino G, MaGiStri P, 
Pecchi a, BaLLarin r, Di BeneDetto F. Multimodal 
oncological approach in patients affected by re-
current hepatocellular carcinoma after liver trans-
plantation. Eur Rev Med Pharmacol Sci 2017; 21: 
3421-3435.

264) kuDo M. Targeted and immune therapies for he-
patocellular carcinoma: predictions for 2019 and 
beyond. World J Gastroenterol 2019; 25: 789-807.

265) Berretta M, Di BeneDetto F, DaL MaSo L, cacoParDo 
B, naSti G, Facchini G, Bearz a, SPina M, GarLaSSi 
e, De re V, Fiorica F, LLeShi a, tireLLi u. Sorafenib 
for the treatment of unresectable hepatocellular 
carcinoma in HIV-positive patients. Anti-Cancer 
Drugs 2013; 24: 212-218.

266) okuSaka t, ikeDa M. Immunotherapy for hepa-
tocellular carcinoma: current status and future 
perspectives. ESMO Open 2018; 3: e000455. 

267) wonG DJ, Lee J, choo SP, thnG ch, henneDiGe t. 
Hyperprogressive disease in hepatocellular car-
cinoma with immune checkpoint inhibitor use: a 
case series. Immunotherapy 2019; 11: 167-175.

268) LiLLy aJ, FeDoriw y. Human immunodeficiency 
virus-associated lymphoproliferative disorders. 
Surg Pathol Clin 2019; 12: 771-782.

269) caSteL aD, younG h, akiwuMi a-M, VarGaS a, roGerS 
k, weSt t, LeVine Ph. Trends in cancer diagnoses 
and survival among persons with AIDS in a high 
HIV prevalence urban area. AIDS Care 2015; 27: 
860-869.

270) hernanDez-raMirez ru, ShieLS MS, DuBrow r, enGeLS 
ea. Cancer risk in HIV-infected people in the USA 
from 1996 to 2012: a population-based, regis-
try-linkage study. Lancet HIV 2017; 4: e495-e504.

271) hLeyheL M, BeLot a, BouVier aM, tatteVin P, Pa-
canowSki J, Genet P, De caStro n, BerGer J-L, 
DuPont c, LaVoLe a, PraDier c, SaLMon D, SiMon a, 
Martinez V, SPano J-P, coStaGLioLa D, GraBar S, Fh-
Dh-anrS co4. Trends in survival after cancer di-
agnosis among HIV-infected individuals between 
1992 and 2009. Results from the FHDH-ANRS 
CO4 cohort. Int J Cancer 2015; 137: 2443-2453.

272) Hodgkin lymphoma in the elderly, pregnant, and 
HIV-infected. Semin Hematol 2016; 53: 203-208.

273) naiDoo n, aBayoMi a, Locketz c, MuSaiGwa F, GrewaL 
r. Incidence of hodgkin lymphoma in HIV-positive 
and HIV-negative patients at a tertiary hospital in 
South Africa (2005-2016) and comparison with other 
African countries. S Afr Med J 2018; 108: 563-567.

274) LeVine aM. Hodgkin lymphoma: to the HAART of 
the matter. Blood 2006; 108: 3630.

275) MartiS n, Mounier n. Hodgkin lymphoma in pa-
tients with HIV infection: a review. Curr Hematol 
Malig Rep 2012; 7: 228-234.

276) rezk Sa, weiSS LM. Epstein-Barr virus-associated 
lymphoproliferative disorders. Hum Pathol 2007; 
38: 1293-1304.

277) errante D, GaBarre J, riDoLFo aL, roSSi G, noSari 
aM, GiSSeLBrecht c, kerneiS y, Mazzetti F, Vaccher e, 
taLaMini r, carBone a, tireLLi u. Hodgkin’s disease 
in 35 patients with HIV infection: an experience 
with epirubicin, bleomycin, vinblastine and pred-
nisone chemotherapy in combination with antiret-
roviral therapy and primary use of G-CSF. Ann 
Oncol 1999; 10: 189-195.

278) ricke J, wuSt P, wienerS G, Beck a, cho ch, SeiDen-
Sticker M, Pech M, werk M, roSner c, hanninen eL, 
FreunD t, FeLix r. Liver malignancies: CT-guided 
interstitial brachytherapy in patients with unfavor-
able lesions for thermal ablation. J Vasc Interv 
Radiol 2004; 15: 1279-1286.

279) nuMata k, Luo w, MoriMoto M, konDo M, kuniShi 
y, SaSaki t, nozaki a, tanaka k. Contrast enhanced 
ultrasound of hepatocellular carcinoma. World J 
Radiol 2010; 2: 68-82.

280) hutchinGS M. FDG-PET after two cycles of che-
motherapy predicts treatment failure and progres-
sion-free survival in Hodgkin lymphoma. Blood 
2006; 107: 52-59.

281) JeruSaLeM G, BeGuin y, FaSSotte MF, naJJar F, PauLuS 
P, riGo P, FiLLet G. Whole-body positron emis-
sion tomography using 18F-fluorodeoxyglucose for 
posttreatment evaluation in Hodgkin“s disease and 
non-Hodgkin”s lymphoma has higher diagnostic 
and prognostic value than classical computed to-
mography scan imaging. Blood 1999; 94: 429-433.

282) tireLLi u, errante D, DoLcetti r, GLoGhini a, Serraino D, 
Vaccher e, FranceSchi S, Boiocchi M, carBone a. Hod-
gkin’s disease and human immunodeficiency virus 
infection: clinicopathologic and virologic features of 
114 patients from the Italian Cooperative Group on 
AIDS and Tumors. J Clin Oncol 1995; 13: 1758-1767.

283) carBone a, GLoGhini a, Dotti G. EBV-associated 
lymphoproliferative disorders: classification and 
treatment. Oncologist 2008; 13: 577-585.

284) SetoGuchi S, SoLoMon Dh, GLynn rJ, cook eF, LeVin 
r, SchneeweiSS S. Agreement of diagnosis and 
its date for hematologic malignancies and solid 
tumors between medicare claims and cancer 
registry data. Cancer Causes Control 2007; 18: 
561-569.

285) Park J-w, kiM Jh, kiM Sk, kanG kw, Park kw, choi 
J-i, Lee wJ, kiM c-M, naM Bh. A prospective eval-
uation of 18F-FDG and 11C-acetate PET/CT for 
detection of primary and metastatic hepatocellu-
lar carcinoma. J Nucl Med 2008; 49: 1912-1921.

286) PakoS ee, FotoPouLoS aD, ioanniDiS JPa. 18F-FDG 
PET for evaluation of bone marrow infiltration in 
staging of lymphoma: a meta-analysis. J Nucl 
Med 2005; 46: 958-963.

287) GirauDo c, karanikaS G, weBer M, raDerer M, JaeGer 
u, SiMonitSch-kLuPP i, MayerhoeFer Me. Correlation 
between glycolytic activity on [18F]-FDG-PET 
and cell density on diffusion-weighted MRI in 
lymphoma at staging. J Magn Reson Imaging 
2018; 47: 1217-1226.

288) MhLanGa Jc, DuranD D, tSai h-L, DuranD cM, LeaL 
JP, wanG h, Moore r, wahL rL. Differentiation of 
HIV-associated lymphoma from HIV-associated 
reactive adenopathy using quantitative FDG PET 
and symmetry. Eur J Nucl Med Mol Imaging 2014; 
41: 596-604.

289) xicoy B, riBera J-M, MiraLLeS P, BerenGuer J, ruBio r, 
MahiLLo B, VaLencia Me, aBeLLa e, LóPez-GuiLLerMo 
a, SureDa a, MorGaDeS M, naVarro J-t, eSteBan h. 
Results of treatment with doxorubicin, bleomycin, 
vinblastine and dacarbazine and highly active 
antiretroviral therapy in advanced stage, human 
immunodeficiency virus-related Hodgkin’s lym-
phoma. Haematologica 2007; 92: 191-198.



M. Ceccarelli, E. Venanzi Rullo, M.A. Marino, F. d’Aleo, G.F. Pellicanò et al

3874

290) hartMann P, rehwaLD u, SaLzBerGer B, Franzen 
c, SieBer M, wöhrMann a, DiehL V. BEACOPP 
therapeutic regimen for patients with Hodgkin’s 
disease and HIV infection. Ann Oncol 2003; 14: 
1562-1569.

291) SPina M, GaBarre J, roSSi G, FaSan M, SchiantareLLi c, 
niGra e, Mena M, antinori a, aMMaSSari a, taLaMini 
r, Vaccher e, Di Gennaro G, tireLLi u. Stanford V 
regimen and concomitant HAART in 59 patients 
with Hodgkin disease and HIV infection. Blood 
2002; 100: 1984-1988.

292) youneS a, oki y, McLauGhLin P, coPeLanD ar, Goy a, 
Pro B, FenG L, yuan y, chuanG hh, MacaPinLac ha, 
haGeMeiSter F, roMaGuera J, SaManieGo F, FanaLe Ma, 
DaBaJa BS, roDriGuez Ma, DanG n, kwak Lw, neeLaPu 
SS, FayaD Le. Phase 2 study of rituximab plus ABVD 
in patients with newly diagnosed classical Hodgkin 
lymphoma. Blood 2012; 119: 4123-4128.

293) kaSaMon yL, Jacene ha, Gocke cD, Swinnen LJ, GLaD-
Stone De, PerkinS B, Link Bk, PoPPLeweLL LL, haBerMann 
tM, herMan JM, MatSui wh, JoneS rJ, aMBinDer rF. 
Phase 2 study of rituximab-ABVD in classical Hod-
gkin lymphoma. Blood 2012; 119: 4129-4132.

294) Strati P, FanaLe Ma, oki y, turturro F, FayaD Le, BartLett 
nL, GLaDStone De, kaSaMon yL, PortLock cS, wiLSon 
wh, Goy a, youneS a, Lee hJ. ABVD plus rituximab 
versus ABVD alone for advanced stage, high-risk 
classical Hodgkin lymphoma: a randomized phase 
2 study. Haematologica 2019; 104: e65-e67.

295) aDVani rh, horninG SJ, hoPPe rt, DaaDi S, aLLen 
J, natkunaM y, BartLett nL. Mature results of a 
phase II study of rituximab therapy for nodular 
lymphocyte-predominant Hodgkin lymphoma. J 
Clin Oncol 2014; 32: 912-918.

296) SchuLz h, rehwaLD u, MorSchhauSer F, eLter t, DrieS-
Sen c, rüDiGer t, BorchMann P, SchneLL r, DiehL V, 
enGert a, reiSer M. Rituximab in relapsed lympho-
cyte-predominant Hodgkin lymphoma: long-term 
results of a phase 2 trial by the German Hodgkin 
Lymphoma Study Group (GHSG). Blood 2008; 
111: 109-111.

297) ekStranD Bc, LucaS JB, horwitz SM, Fan z, BreSLin 
S, hoPPe rt, natkunaM y, BartLett nL, horninG SJ. 
Rituximab in lymphocyte-predominant Hodgkin 
disease: results of a phase 2 trial. Blood 2003; 
101: 4285-4289.

298) VaSSiLakoPouLoS tP, chatziDiMitriou c, aSiMakoPou-
LoS JV, araPaki M, tzoraS e, anGeLoPouLou Mk, 
konStantoPouLoS k. Immunotherapy in Hodgkin 
lymphoma: present status and future strategies. 
Cancers 2019; 11: 1071.

299) youneS a, BartLett nL, LeonarD JP, kenneDy Da, 
Lynch cM, SieVerS eL, Forero-torreS a. Brentuximab 
vedotin (SGN-35) for relapsed CD30-positive 
lymphomas. N Engl J Med 2010; 363: 1812-1821.

300) VaSSiLakoPouLoS tP, anGeLoPouLou Mk. Advanced 
and relapsed/refractory Hodgkin lymphoma: what 
has been achieved during the last 50 years. Se-
min Hematol 2013; 50: 4-14.

301) youneS a, connorS JM, Park Si, FanaLe M, o’Meara 
MM, hunDer nn, hueBner D, anSeLL SM. Brentux-
imab vedotin combined with ABVD or AVD for 
patients with newly diagnosed Hodgkin’s lympho-
ma: a phase 1, open-label, dose-escalation study. 
Lancet Oncol 2013; 14: 1348-1356.

302) connorS JM, anSeLL SM, FanaLe M, Park Si, youneS 
a. Five-year follow-up of brentuximab vedotin 
combined with ABVD or AVD for advanced-stage 
classical Hodgkin lymphoma. Blood 2017; 130: 
1375-1377.

303) DieFenBach c, honG F, aMBinDer rF, cohen JB, roB-
ertSon M, DaViD ka, aDVani rh, FenSke tS, Barta 
Sk, PaLMiSano n, SVoBoDa J, MorGan D, karMaLi r, 
kahL BS, anSeLL SM. A Phase I study with an ex-
pansion cohort of the combinations of ipilimumab, 
nivolumab and brentuximab vedotin in patients 
with relapsed/refractory Hodgkin lymphoma: a tri-
al of the ECOG-ACRIN Research Group (E4412: 
Arms G-I). Blood 2018; 132: 679.

304) SiGeL k, DuBrow r, SiLVerBerG M, crotherS k, 
Braithwaite S, JuStice a. Cancer screening in pa-
tients infected with HIV. Curr HIV/AIDS Rep 2011; 
8: 142-152.

305) caSPer c, crane h, Menon M, Money D. HIV/AIDS 
Comorbidities: Impact on Cancer, Noncommu-
nicable Diseases, and Reproductive Health. In: 
Holmes KK, Bertozzi S, Bloom BR, Jha P, eds. 
Disease Control Priorities: Volume 6. Major In-
fectious Diseases. Vol 41. The World Bank; 2017: 
45-66.

306) Lin c-c, hSieh M-c, hunG h-c, tSao S-M, chen S-c, 
yanG h-J, Lee y-t. Human papillomavirus preva-
lence and behavioral risk factors among HIV-in-
fected and HIV-uninfected men who have sex 
with men in Taiwan. Medicine 2018; 97: e13201.

307) tayLor S, BunGe e, Bakker M, caSteLLSaGué x. The 
incidence, clearance and persistence of non-cer-
vical human papillomavirus infections: a system-
atic review of the literature. BMC Infect Dis 2016; 
16: 293.

308) PaLeFSky J. Human papillomavirus infection in 
HIV-infected persons. Top HIV Med 2007; 15: 
130-133.

309) roBertS Jr, SiekaS LL, kaz aM. Anal intraepithelial 
neoplasia: a review of diagnosis and manage-
ment. WJGO 2017; 9: 50-53.

310) Gautier M, BrocharD c, Lion a, henno S, MaLLet aL, 
BoDere a, BouGuen G, LièVre a, SiProuDhiS L. High-
grade anal intraepithelial neoplasia: progression 
to invasive cancer is not a certainty. Dig Liver Dis 
2018; 48: 806-811.

311) SLaMa J, SehnaL B, DuSek L, ziMa t, ciBuLa D. 
Impact of risk factors on prevalence of anal HPV 
infection in women with simultaneous cervical 
lesion. Neoplasma 2015; 62: 308-314.

312) BrickMan c, PaLeFSky JM. Cancer in the HIV-infect-
ed host: epidemiology and pathogenesis in the 
antiretroviral era. Curr HIV/AIDS Rep 2015; 12: 
388-396.

313) rieDeL DJ, tanG LS, roSitch aF. The role of viral 
co-infection in HIV-associated non-AIDS-related 
cancers. Curr HIV/AIDS Rep 2015; 12: 362-372. 

314) D’anDrea F, ceccareLLi M, Venanzi ruLLo e, FaccioLà 
a, Marino a, cacoParDo B, PeLLicanò GF, nunnari 
G. Vaccines against HPV in people living with 
HIV: a review. World Cancer Res J 2019; 6: 
e1348.

315) MüLLer MF, iBrahiM aek, arenDS MJ. Molecular 
pathological classification of colorectal cancer. 
Virchows Arch 2016; 469: 125-134.



Diagnosis and management of NADCs

3875

316) hootS Be, PaLeFSky JM, PiMenta JM, SMith JS. Human 
papillomavirus type distribution in anal cancer 
and anal intraepithelial lesions. Int J Cancer 
2009; 124: 2375-2383.

317) LonG kc, Menon r, BaStawrouS a, BiLLinGhaM r. 
Screening, surveillance, and treatment of anal 
intraepithelial neoplasia. Clin Colon Rectal Surg 
2016; 29: 57-64.

318) GoncaLVeS Ph, MontezuMa-ruSca JM, yarchoan r, 
uLDrick tS. Cancer prevention in HIV-infected 
populations. Semin Oncol 2016; 43: 173-188.

319) roBiSon k, cronin B, BreGar a, LuiS c, DiSiLVeStro 
P, Schechter S, PiSharoDi L, raker c, cLark M. Anal 
cytology and human papillomavirus genotyping 
in women with a history of lower genital tract 
neoplasia compared with low-risk women. Obstet 
Gynecol 2015; 126: 1294-1300.

320) tonG wwy, Jin F, MchuGh Lc, Maher t, SincLair 
B, GruLich ae, hiLLMan rJ, carr a. Progression to 
and spontaneous regression of high-grade anal 
squamous intraepithelial lesions in HIV-infected 
and uninfected men. AIDS 2013; 27: 2233-2243.

321) PaLeFSky JM, hoLLy ea, raLSton ML, Jay n, Berry 
JM, DarraGh tM. High incidence of anal high-
grade squamous intra-epithelial lesions among 
HIV-positive and HIV-negative homosexual and 
bisexual men. AIDS 1998; 12: 495-503.

322) PaLeFSky JM, hoLLy ea, hoGeBooM cJ, Berry JM, Jay 
n, DarraGh tM. Anal cytology as a screening tool 
for anal squamous intraepithelial lesions. J Acquir 
Immune Defic Syndr Hum Retrovirol 1997; 14: 
415-422.

323) SenDaGorta e, herranz P, GuaDaLaJara h, BernarDino 
Ji, ViGuer JM, Beato MJ, Garcia-oLMo D, Pena JM. 
Prevalence of abnormal anal cytology and high-
grade squamous intraepithelial lesions among a 
cohort of HIV-infected men who have sex with 
men. Dis Colon Rectum 2014; 57: 475-481.

324) torkzaD Mr, kaMeL i, haLaPPa VG, BeetS-tan rGh. 
Magnetic resonance imaging of rectal and anal 
cancer. Magn Reson Imaging Clin N Am 2014; 
22: 85-112.

325) kochhar r, PLuMB aa, carrinGton BM, SaunDerS M. 
Imaging of anal carcinoma. AJR Am J Roentge-
nol 2012; 199: W335-W344.

326) cranSton rD, Baker Jr, Liu y, wanG L, eLiShaeV e, 
ho kS. Topical application of trichloroacetic acid is 
efficacious for the treatment of internal anal high-
grade squamous intraepithelial lesions in HIV-pos-
itive men. Sex Transm Dis 2014; 41: 420-426.

327) SinGh Jc, kuohunG V, PaLeFSky JM. Efficacy of tri-
chloroacetic acid in the treatment of anal intraepi-
thelial neoplasia in HIV-positive and HIV-negative 
men who have sex with men. J Acquir Immune 
Defic Syndr 2009; 52: 474-479.

328) ScLaFani F, rao S. Systemic therapies for advanced 
squamous cell anal cancer. Curr Oncol Rep 2018: 
20: 53.

329) kiM r, Byer J, FuLP wJ, MahiPaL a, DinwooDie w, 
ShiBata D. Carboplatin and paclitaxel treatment 
is effective in advanced anal cancer. Oncology 
2014; 87: 125-132.

330) MorriS Vk, enG c. Role of immunotherapy in the 
treatment of squamous cell carcinoma of the anal 
canal. J Natl Compr Canc Netw 2018; 16: 903-
908.

331) chanG GJ, Berry JM, Jay n, PaLeFSky JM, weLton ML. 
Surgical treatment of high-grade anal squamous 
intraepithelial lesions: a prospective study. Dis 
Colon Rectum 2002; 45: 453-458.

332) Panther La, waGner k, ProPer J, FuGeLSo Dk, chatiS 
Pa, weeDen w, naSSer ia, Doweiko JP, DezuBe BJ. 
High resolution anoscopy findings for men who 
have sex with men: inaccuracy of anal cytolo-
gy as a predictor of histologic high-grade anal 
intraepithelial neoplasia and the impact of HIV 
serostatus. Clin Infect Dis 2004; 38: 1490-1492.

333) SiekaS LL, aBouLaFia DM. Establishing an anal 
dysplasia clinic for HIV-infected men: initial ex-
perience. AIDS Read 2009; 19: 178-186.

334) MarcheSa P, Fazio Vw, oLiart S, GoLDBLuM Jr, LaVery 
ic. Perianal Bowen’s disease: a clinicopathologic 
study of 47 patients. Dis Colon Rectum 1997; 40: 
1286-1293.


