
Abstract. – The advent of antiretroviral ther-
apy (ART) has markedly extended the survival
rates of patients with human immunodeficiency
virus (HIV), leading to suppression even though
not eradication of HIV. In HIV infected patients,
cancer has become a growing problem, repre-
senting the first cause of death. A large number
of worldwide studies have shown that HIV in-
fection raises the risk of many non-AIDS defin-
ing cancers (NADCs), including squamous cell
carcinoma of the anus (SCCA), testis cancer,
lung cancer, cancer of the colon and rectum
(CRC), skin (basal cell skin carcinoma and
melanoma), Hodgkin disease (HD) and hepato-
cellular carcinoma (HCC). Generally in HIV posi-
tive patients NADCs are more aggressive and
in advanced stage disease than in the general
population. In the ART era, however, the out-
come of HIV positive patients is more similar as
in the general population. Only about lung can-
cer the outcome seems different between HIV
positive and HIV negative patients.

The aim of this article is to provide an up-
date on NADCs within the activity of the Italian
Cooperative Group on AIDS and Tumors (GI-
CAT) to identify clinical prognostic and predict-
ing factors in patients with HIV infection includ-
ed in the GICAT.
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aspects.

Introduction

The advent of the antiretroviral therapy (ART)
has markedly extended the survival rates of pa-
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tients with HIV. HIV infected people have expe-
rienced a significant improvement in immunity
and increase in life expectancy1. However, pa-
tients taking otherwise effective antiretroviral
drugs remain at increased risk of non-AIDS-
related mortality and morbidity, including cardio-
vascular disease, neurocognitive disease, neu-
roendocrine dysfunctions and cancer1.
As a consequence of improved immune func-

tion, the incidence of AIDS-defining cancers
(ADCs), such as Kaposi’s sarcoma, non-
Hodgkin’s lymphoma (NHL) and invasive cervi-
cal cancer, has significantly declined2-5. On the
contrary, non-AIDS defining cancers (NADCs)
have gradually emerged as a major fraction of the
overall cancer burden6. These NADCs include
hepatocellular carcinoma (HCC), anal cancer,
lung cancer, colorectal cancer (CRC), gastroin-
testinal cancer (GI), breast cancer and Hodgkin’s
lymphoma (HL)7-11.
It is known that cancer risk is higher in HIV

infected people compared to the general popula-
tion6, but the reasons are still partially unknown.
Some of the increased risk may be explained by a
high prevalence of cancer risk factors, such as
smoking, alcohol consumption, human papilloma
virus (HPV) infection and HCV infection among
HIV infected people12. The role of immunosup-
pression in the development of NADCs is contro-
versial: Patel et al13, for instance, found that the
risk of developing CRC was significantly in-
creased in the presence of a low nadir CD4 cell
count; on the contrary, in other papers no associ-
ation between the degree of immunosuppression
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through anal intercourse, the risk is particularly
higher in HIV infected men-who-have-sex-with-
men (MSM) (46/100,000 per year % 5/100,000
per year of HIV negative men)10.
Data on ASCC in HIV positive patients are

limited and the majority of the studies are small
case series. Thus, the statistical power to evaluate
survival differences between HIV positive and
HIV negative persons is often inadequate. Re-
cently, the GICAT reported on a retrospective
study on the clinical presentation and outcome of
HIV positive patients with ASCC. Data on 65 pa-
tients were collected. All patients had histologi-
cally confirmed ASCC. Fifty-three (81.5%) pa-
tients were male, and 24 patients (37%) were
older than 45 years, according to data in litera-
ture where the risk of ASCC in the general popu-
lation is more common in females and increases
with age25. Probably HIV infection is likely to fa-
cilitate persistence of HPV infection of the anal
region and to increase the risk of anal squamous
intraepithelial lesion26. The majority of patients
(40%) were MSM, while 25% and 27% were
drug users and heterosexual, respectively. Forty-
three patients (66.1%) were diagnosed with HIV
before 1996. Thirty-five patients (54%) had CD4
positive cells count > 200/mm3 and 28 patients
(43%) had viral load > 50 cp/ml at the time of
ASCC diagnosis. The median time difference be-
tween HIV and ASCC diagnosis was 120 months
(range 10-282 months). Sixty-one patients
(96.8%) received ART at ASCC diagnosis. Thir-
ty-two patients (49.2%) and 5 patients (7.7%)
had clinical stage II-III and IV at diagnosis, re-
spectively. We observed a predominance of ad-
vanced disease at the time of diagnosis in HIV
positive patients compared to general population
where ASCC is predominantly a loco-regional
disease and rarely metastatic at the time of diag-
nosis. This evidence is probably a result of the
effect of HIV infection and immune-suppression
on the natural history of anal HPV infection20.
Fifty-two patients (80%) had performance status
(PS) 0-1 at the time of ASCC diagnosis. Twenty-
seven patients (41.5%) underwent surgery with
curative intent. Sixty-one percent of stage 1 AS-
CC patients benefit of local excision. Thirty-five
patients (53.9%) were given combined modality
therapy (CMT) consisting of pelvic radiotherapy
with concurrent chemotherapy. Twenty-two pa-
tients (33.8%) had side effects during CMT. No
grade 3-4 hematological or extra-hematological
effects were observed in our patients. We did not
find a significant correlation between low CD4

and the development of NADCs has been de-
scribed14,15. The use of ART was associated with
lower rates of NADCs in a study by Burgi et al16,
whereas the standardized incidence ratio (SIR)
for NADCs was reported not to be decreased in
the post-ART era among patients enrolled in the
Swiss cohort study17.
In HIV positive patients, cancer represents the

first cause of death. A large number of world-
wide studies have shown that in HIV positive pa-
tient the NADCs are usually characterized by a
higher grade, more aggressive clinical course,
more rapid progression, advanced stages at can-
cer diagnosis and shorter survival compared with
HIV negative individuals4,18,19. Longer duration
of HIV infection and history of repeated oppor-
tunistic infections are also considered as relevant
risk factors for of NADCs4.
Here we report the case loade on NADCs

treated within the Italian Cooperative Group on
AIDS and Tumors (GICAT).

Patients and Methods

The GICAT has studied malignancies in HIV
positive patients since 1986. For the aim of these
studies a validated questionnaire was sent out on
behalf of GICAT and through its completion by
the participating centers the following data were
collected: demographic features, HIV risk fac-
tors, cigarette smoking habits, exposure to envi-
ronmental carcinogens, HIV viral load, immuno-
logical and clinical features at the time of diag-
nosis, histological type and clinical stage of the
tumor, antiretroviral therapy history, type of
chemotherapy, response, survival and cause of
death.

Anal Cancer
Anal squamous cell carcinoma (ASCC) is an

uncommon cancer in the general population,
whereas it represents an important source of mor-
bidity and mortality in HIV infected sub-
jects10,20,21. Two meta-analyses have established a
30-fold increased risk for anal cancer among
HIV positive people in comparison with the gen-
eral population22,23. ASCC arises from precursor
high-grade anal intraepithelial lesions (AIN)
within the anal canal24. Infection with high-risk
types of human papillomavirus (hr-HPV), espe-
cially HPV-16, causes more than 80% of cases of
ASCC. Due to sexual transmission of HPV
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more advanced stage and local surgery for earlier
stages, as commonly used in general population.
Notably, before the introduction of ART, HIV
positive patients with ASCC, treated with CMT,
had a poorer outcome than the general popula-
tion. In the ART era, the 5 year overall survival
of HIV positive patients with ASCC has im-
proved and is reported to be similar to the one of
the general population. In conclusion, in the ART
era the prevalence of HPV infection and the risk
for ASCC is increasing and may increase even
further. This evidence depends on certain factors
including especially longer life expectancy in
HIV infected patients in ART era20. According to
literature data we observed predominance of ad-
vanced disease at the time of diagnosis in HIV
positive patients with ASCC compared to general
population. Furthermore, our data have shown a
comparable outcome in HIV infected patients as
in general population. This may be explained by
the fact that our patients with ASCC were sub-
jected to standard treatment plus ART with good
efficacy and acceptable toxicity. Despite the ret-
rospective nature of analysis, the absence of pa-
tient strict criteria of inclusion/exclusion, our da-
ta on HIV positive patients with ASCC, com-
pared both to general population and to small re-
ports on HIV positive patients present in the liter-
ature, are promising25.

Lung Cancer
Lung cancer represents the most frequently oc-

curring NADC in HIV infected people6,14. Several
reports have shown increased rates of lung cancer
in HIV infected patients as compared with unin-
fected patients. In a recent meta-analysis of seven
studies, globally considering 44,172 people with
HIV/AIDS, of whom 1,297 diagnosed with lung
cancer, Grulich et al22 estimated an overall HIV-
associated lung cancer risk of 2.7 (95% Confi-
dence Interval (CI) 1.9-3.9). Analogously, the risk
for lung cancer associated with HIV infection was
estimated to be increased 2.6-fold (95% CI 2.1-
3.1) in another meta-analysis of Shields et al23.
The risk of lung cancer in the setting of HIV in-
fection is elevated for all major lung cancer sub-
types (adenocarcinoma, squamous cell carcinoma
and small cell carcinoma) and has not been sig-
nificantly modified by the introduction of ART:
Engels et al14 reported that the relative risk (RR)
of lung cancer occurring during the pre-ART era
(2.5 (95% CI 1.9-3.3)) was similar to that de-
scribed in the early (3.3 (95% CI 2.9-3.8)) and re-
cent ART era (2.6 (95% CI 2.1-3.1)).
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positive cells count (< 200/mm3) and an increase
in toxicity due to CMT (p = 0.6011). These re-
sults are in contrast with some studies in the lit-
erature that focused on the poorer therapy tolera-
bility of HIV infected patients with ASCC com-
pared with the general population due to unfore-
seeable interactions of chemotherapy with ART.
In fact, protease inhibitors and non-nucleoside
reverse transcriptase inhibitors are substrates and
potent inhibitors or inducers of the cytochrome
P450 (CYP) system. The co-administration of
anti neoplastic drugs and ART could result in ei-
ther drug accumulation and possible toxicity or
decreased efficacy of one or both classes of
drugs27. Among responders, 37 patients (60%)
had a complete response (CR) and 16 patients
(24.6%) a partial response (PR).
Seven patients (10.8%) had progressive dis-

ease (PD) and 1 patient (1.5%) showed stable
disease (SD). Thirty patients (46.2%) have re-
lapsed disease with average time of eight months
(1-75). At anal cancer relapse, 23 patients
(35.3%) did not receive any therapy; 12 patients
(40%) underwent surgery alone; 5 patients
(16.7%) received chemotherapy alone; 1 patient
(3.33%) underwent radiotherapy alone; 4 pa-
tients (13.3%) received palliative surgery and 3
patients (10%) underwent radiotherapy plus
chemotherapy or surgery plus radiotherapy. We
did not observed any significant difference be-
tween the stage of ASCC at diagnosis (early
stage vs. locally advanced and/or metastatic) and
the time to relapse (χ22 log-rank test = 2.29, p =
0.32). No significant difference occurred be-
tween the initial treatment modality (chemother-
apy vs. radiotherapy vs. chemotherapy plus ra-
diotherapy) and the time to relapse (χ22 log-rank
test = 2.48, p = 0.29). Instead, we observed a sig-
nificant difference between patients with CR or
PR compared with patients with SD o PD and
the time to relapse (χ22 log-rank test = 7.77, p =
0.05). Median survival was 106 months and the
probability of survival at 5 years was 51%.
Twenty-six patients (40%) died: 20 patients
(76.9%) for disease progression; 1 patient (3.9%)
for HIV infection progression, and 5 patients
(19.2%) for other complications. Median sur-
vivals were 52 months and 13 months for stage
II-III and IV, respectively. Median survival was
not achieved for stage I (p ≤ 0.0001). Five year
overall survival rate by stage distribution was:
stage I (88%), stage II-III (41%), stage IV. We
obtained these data throughout the use of best
treatment modalities for stage, with CMT for
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The increased incidence of lung cancer may
be related to following factors: the prolonged life
expectancy of HIV positive patients during the
ART era, the longer period of immune suppres-
sion of these patients and in particular the excess
number of cigarettes they smoke28.
In fact, among HIV infected individuals smok-

ing rates range from 35% to 70%, compared to
approximately 20% in the general US
population29,30. Furthermore, no data suggests
that the introduction of ART into clinical practice
may account for the increased incidence of lung
cancer by itself, and probably the failure to iden-
tify a risk for lung cancer in pre-ART cohorts is
related to short overall survival. We reported data
on the impact of ART on natural history of lung
cancer in HIV positive patients, comparing pa-
tients with HIV-lung cancer treated in the pre-
ART era versus the ART era. The rationale was
that the improvement in clinical conditions,
which was experienced after ART became avail-
able, might lead to a more extensive treatment of
lung cancer in these patients and perhaps to pro-
longed survival. We regard lung cancer in HIV
patients as a model to study because of the as-
sumed increasing incidence of this disease in
HIV positive individuals as a result of the pro-
longed survival induced by ART and the frequent
smoking habit31,32. Between November 1986 and
March 2003, 68 patients were diagnosed as hav-
ing lung cancer and HIV infection, of whom 34
(50%) in the era before the introduction of ART
into clinical practice (1986-1997) and the re-
maining 34 (50%) after it became available
(1997-2003). HIV patients with lung cancer were
mostly males (87%) and smokers. The overall
median age was 43.5 years, 40.4 and 46.7 years
for the pre- and post-ART groups, respectively.
HIV infected patients are still quite young, which
may explain why lung cancer occurs at a
younger age as compared to HIV negative lung
cancer patients. Risk factors for HIV infection
were intravenous drug use (68% vs. 50%), fol-
lowed by MSM transmission (17% vs. 29.9%) in
pre-ART era and ART-era respectively; and other
factors (20.5%). Data about the viral load at the
time when lung cancer was diagnosed are avail-
able only for the post-ART group of patients; in
most cases, namely 20 out of 34 (58.8%), it was
undetectable, while in the remaining 14 a median
value of 38,020 cp/mL (95-400,000) was detect-
ed. Median CD4 count did not differ significant-
ly in both groups, with 278 cells/µl (range 12-
987) in the pre-ART cohort vs. 339 cells/µl

(range 4-761) in the post-ART group. These data
show that lung cancer is more common in associ-
ation with acceptable immune competence than
in the more advanced stages of HIV infection. As
already pointed out by other investigators33, this
might suggest that the immune function plays
less of a role in the pathogenesis of lung cancer
than in Kaposi’s sarcoma or non-Hodgkin’s lym-
phomas. The adenocarcinoma subtype of
NSCLC prevails in young patients affected by
lung cancer. As for staging, stages III and IV
were the most common, with 79% and 91%, and
4% and 31% in the pre- and post-ART settings,
respectively. ECOG PS ≥ 2 was significantly
more frequent in the pre-ART than in the post-
ART cohorts, with 15 out of 34 (44%) and 10 out
of 34 (29%) respectively, (p = 0.02). Sixteen pre-
ART (47%) and 27 (79.4%) post-ART patients
had chemotherapy, either alone or combined with
radiotherapy; the difference is significative (p =
0.04). In the pre-ART group, 10 out of 16 pa-
tients (62.5%) were treated with cisplatin, mostly
associated with etoposide; 6 out of 16 patients
(37.5%) were given platin-free mono- or
polichemotherapy based on either cyclophos-
phamide, anthracyclines or etoposide. During the
post-ART era, 13 out of 27 patients (48.1%) re-
ceived a platinum-based association, mostly in-
cluding gemcitabine; 10 out of 27 patients (37%)
were given a platin-free association, namely vi-
norelbine and gemcitabine, and 4 out of 27 pa-
tients (14.8%) were administered a single-agent
regimen, namely vinorelbine or etoposide or
gemcitabine. The median number of chemothera-
py cycles was 3 for the pre-ART group18,19,34-37 vs.
2.71-6 for the post-ART group. Treatment toxici-
ty was never serious: the greatest hematological
toxicity was G3 in 15% and 25% of the patients
in the pre- and post-ART groups, respectively.
No non-hematological toxicity greater than 2 and
no chemotherapy-related deaths were recorded.
Chemotherapy was much more frequent among
post-ART patients, of whom 27 were treated
(79.4%) vs. 16 (48%) in the pre-ART group, p =
0.04. In our opinion, this may be due to the im-
proved clinical features of the patients at the time
of diagnosis, to the results of the 1995 meta-
analysis and to a growing amount of papers con-
firming that the association of chemotherapy and
antiretroviral therapy is feasible and safe38. The
OS rate was significantly better for the post-ART
group, 3.8 months vs. 7 months, p = 0.01. How-
ever, the cause of death was comparable between
both groups, with lung tumor as the leading



cause. We believe that these results may be at-
tributed to a concomitant synergistic effect by
ART and chemotherapy. When the cause of death
was lung cancer, OS was significantly better for
the post-ART patients with 7 months vs. 4.1
months in the pre-ART group (p = 0.02). There is
a direct correlation between a better OS in the
post-ART group of patients affected by lung can-
cer and a higher performance status score at the
time of diagnosis; nevertheless, our study shows
indirectly that chemotherapy has at least a non
detrimental effect on the survival rate for these
patients. It demonstrates that the association of
chemotherapy and ART is feasible, as already
stated, and supports its protective effect, which
co-induces a significative improvement in the
overall survival39. Our study shows that lung can-
cer does have an impact on the OS of HIV posi-
tive patients suffering from this neoplasia; for
this reason, we strongly advice that patients with
advanced lung cancer and HIV be treated in ac-
cord with the standard policy for HIV negative
patients, that is that they receive an adequate
number of platin based combination cycles
and/or radiotherapy.

Colorectal Cancer
Colorectal cancer (CRC) is the second cause

of cancer death in Western Countries. The spec-
trum of cancers may further develop because of
HIV positive patients’ longer survival in the ART
era, particularly NADCs4. NADCs are usually
characterized by a higher grade, more aggressive
clinical course, more rapid progression, advanced
stage and shorter survival compared with HIV
negative individuals18. Data on the incidence and
natural history of CRC in HIV infected people
are limited; in particular, there are few data about
presentation, clinical course, treatment, response
to therapy, and survival of CRC in a series of
HIV infected patients.
CRC has been identified as one of the tumors

that may be increasing in incidence in the HIV
population13. In fact, the annual incidence of
CRC increased from 0.65 per 1000 patient/years
in the pre-ART era to 2.34 per 1000 patient/years
between 1997 and 200240,41. Patel et al13 reported
an increased incidence of CRC in the HIV set-
ting, whereas large reviews of matched cancer
and AIDS registries do not show the same
results18,42,43. The evidence probably depends on
the longer life expectancy of HIV positive pa-
tients due to ART applied in clinical practice.
Considering that HIV is now a chronic disease,
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many patients are living long enough to develop
CRC; however, few studies have evaluated the in-
cidence of CRC in HIV positive cohorts and the
majority of them have excluded that the risk of
CRC is increased among HIV infected peo-
ple15,44,45. A major limitation is the lack of data re-
garding rates of CRC screening in the HIV popu-
lation46. In fact, Reinhold et al. found that HIV
positive patients were less likely to undergo any
CRC screening examination (flexible sigmoi-
doscopy, fecal occult blood test, air contrast bari-
um enema) than uninfected subjects47. As a con-
sequence, reduced screening may have led to an
underestimated incidence of CRC in the HIV
population-based studies published so far.
Available data19,35,48,49 suggest that HIV infect-

ed patients with CRC present with more ad-
vanced disease and at a younger age than individ-
uals without HIV91. Within the GICAT we have
compared the clinical presentation and outcome
of 27 HIV positive patients and 54 age- and sex-
matched controls with CRC, concluding that
HIV positive patients had a poorer PS, an unfa-
vorable Dukes’ stage, a higher grading and short-
er survival than uninfected subjects35.
Moreover, we have demonstrated that the con-

comitant use of chemotherapy and ART is safe
and feasible; the efficacy and the results obtained
are similar to those in the general population
19,48,50,51. Another aspect reported within the GI-
CAT activity is the role of surgery in this particu-
lar setting of patients with metastatic CRC. Also
in this area of interest we have demonstrated that
the surgery for metastatic disease (only liver dis-
ease) is feasible and safe52. Clearly, the multidis-
ciplinary approach represents the goal to obtain
good results in terms of efficacy and safety.
Considering that CRC is especially amenable

to screening, as premalignant adenomas exhibit a
slow progression to malignancy and are often
visibly identifiable and treatable via colonoscopy,
future research should specifically address the is-
sue of screening for HIV infected subjects, in or-
der to determine the appropriate age to start
screening, the frequency of screening and the
most cost-effective screening technique for this
subgroup of subjects.

Hepatocellular Carcinoma
Hepatocellular carcinoma (HCC) is the most

common primary cancer of the liver, and accord-
ing to the World Health Organization report, the
fourth most common cause of death. The risk for
HCC is sevenfold higher in HIV positive patients
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than in the general population. Since the intro-
duction of ART, no incidence of HCC has been
observed, unlike for other HIV-associated can-
cers. In HIV patients co infected with HCV or
HBV the risk for developing HCC is common
and significantly higher, as a result of chronic vi-
ral hepatitis. Little is still known about the inter-
actions between HIV and HBV and/or HCV over
the long term: HIV co-infection seems to acceler-
ate disease progression and to reduce the efficacy
of anti-HCV and anti HBV therapies. However, it
is unclear whether HIV infection directly in-
creases the likelihood of HCC in patients with vi-
ral hepatitis. In addition to potential indirect ef-
fects of HCC risk through improvements in im-
mune reconstitution and survival, ART is known
to have some direct hepatotoxic effects, especial-
ly among HIV positive patients chronically in-
fected with HBV or HCV36.
As for the impact of HIV itself on liver tu-

morigenesis, studies performed in mice have re-
ported a potential oncogenic role for HIV Tat
gene53. However, in humans there is no evidence
for a direct role of HIV on HCC development: in
a large retrospective study, Giordano et al54

showed that HCC rates were not higher in HIV
mono infected patients than in general popula-
tion; in a retrospective cohort study on US veter-
ans, HIV positive people were reported to have a
higher risk to develop HCC than HIV negative
ones, but HIV status was not independently asso-
ciated with cancer after adjusting for HCV and
alcohol abuse. Anyway, HIV-induced immuno-
suppression may accelerate liver fibrosis and ex-
acerbate the risk to develop HCC55. Gp120 may
modulate human hepatic stellate cells (HSCs)
phenotype in a profibrogenic way and upregulate
tumor necrosis factor (TNF)-related pathways,
making hepatocytes more susceptible to apopto-
sis56. In contrast with potential indirect effects on
HCC risk through improvement in immune re-
constitution and survival, ART is known to have
some direct hepatotoxic effects, especially
among HIV infected patients chronically infected
with HBV or HCV57.
In addition to the elevated risk for developing

HCC, individuals with HIV infection may have
higher HCC-related morbidity and mortality.
Some studies showed that HIV-HCV co infected
patients develop liver cirrhosis faster than HCV
mono infected individuals, and that in these pa-
tients, HCC is more aggressive58-61.
In 2011, within the GICAT activity, we report-

ed the largest case survey on clinical characteris-

tics of HIV positive patients with HCC. We com-
pared 104 HIV infected and 484 uninfected pa-
tients, evaluating HCC tumor characteristics,
therapeutic approaches, patient survival time
from HCC diagnosis and clinical prognostic pre-
dictors. We found that HIV positive patients were
significantly younger than uninfected ones at
HCC diagnosis and were co infected with HBC
or HCV in the great majority of cases. CD4 cell
count at diagnosis was not independently associ-
ated with survival; on the contrary, patients re-
ceiving ART and with undetectable HIV RNA at
diagnosis had a better prognosis than untreated
subjects or subjects with higher HIV viral load.
Of interest, even though in HIV infected patients
HCC was diagnosed mostly at an early stage
(66% at Barcelona Clinic Liver Cancer (BCLC)
stage A or B) and then amenable for potentially
curative approaches, the median survival time
was significantly shorter than that observed in
the HIV negative counterpart (35 vs. 59 months).
A more aggressive biological behavior for HCC
in the setting of HIV infection may be advocated
as a potential explanation, but it should be taken
into account that these data may be significantly
biased by the difficulty to accurately define when
HBV or HCV infection was acquired36.
Regarding of treatment approach, we demon-

strated that both curative of palliative therapies
are feasible and safe62-67. In the palliative treat-
ment setting, we have reported the behavior on
concomitant use of sorafenib and ART demon-
strating that the results, in terms of efficacy and
safety, are similar to those of the general popula-
tion68.
In conclusion, prevention and early diagnosis

are key points for the management of HCC, but,
at present, there are no universal guidelines, es-
pecially when occurring in HIV positive
patients7. Primary prevention should promote al-
cohol avoidance and HBV vaccination; sec-
ondary prevention is based on the use of ultra-
sonography and alpha-fetoprotein measurement
every six months.

Pancreatic Cancer
Pancreatic cancer (PC) is the fourth and fifth

most common cause of cancer-related death
among men in United States and in Europe, re-
spectively. Few data are available on patients
with PC. Within the GICAT we have reported da-
ta on 16 patients HIV positive with PC11. We
matched these patients (ratio 1:2) with 32 HIV
negative patients affected by PC, based on sex
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and year of cancer diagnosis. All patients had
histologically confirmed pancreatic adenocarci-
noma. Our series is the first reported on clinical
characteristics, HIV related data, treatment and
survival data of PC in HIV positive patients. We
can summarize our results as follows. First, at PC
diagnosis HIV positive patients were significant-
ly younger (p = 0.009), with a median age of 49
years, than the control group (59.5 years) and the
general population (75 years)69. This fact could
be in part explained by an earlier exposure to
well known risk factors such as cigarette smok-
ing and alcohol intake in HIV positive patients
compared to HIV negative patients. Second,
there was a predominance of males in HIV posi-
tive patients in contrast with the data reported in
the literature where the incidence is equal in both
sexes70. Third, at multivariate analysis, HIV posi-
tive patients compared to HIV negative patients
had a higher risk of an unfavorable performance
status (PS ≥ 2) (OR = 8.50; 95% CI: 1.23-58.54).
In HIV positive patients this unfavorable PS was
probably associated only in part to HIV-related
immunodepression. Notably, the majority of our
patients had their HIV infection under control as
assessed by 11 patients (68.8%) with CD4 posi-
tive cells count >200/mm3 and 7 patients (58.3%)
with viral load <50 cp/ml, respectively, at PC di-
agnosis. However, 37.5% of our HIV positive PC
patients shared HCV co-infection, 3 patients
(18.7%) had HBV co-infection and 2 patients
(12.5%) had an HBV-HCV co-infection. More-
over, the majority of HIV positive patients were
drug users (56.3%). There is a clear role of co-in-
fections and related diseases, along with an earli-
er exposure to well-known risk factors for meta-
bolic diseases and tumors (i.e. cigarette smoking
and alcohol consumption) and an increased num-
ber of co-morbidities that could explain the unfa-
vorable PS in HIV positive population. Fourth,
we have observed a clear predominance of HIV
positive patients with metastatic disease (81.2%),
compared to the control group where the majori-
ty of patients shared a I-III stage (according to
TNM). However, a higher risk of an advanced
TNM stage at PC diagnosis for HIV positive pa-
tients (OR = 6.33; 95% CI: 1.50-26.73) was sig-
nificant at univariate analysis but lacked statisti-
cal significance at multivariate analysis (OR =
2.14; 95% CI: 0.33-13.88; p = 0.42). Similar to
our control group, it is estimated that 50% of PC
patients in general population presents metastatic
disease, another 35% presents with locally ad-
vanced, surgically unresectable disease and about

15% presents a potentially resectable tumor71,72.
A higher metastatic presentation in our HIV posi-
tive patients is, maybe, a consequence of the poor
awareness about data on malignancies as impor-
tant causes of morbidity and mortality in HIV
positive patients in the ART era4,13. Fifth, due to
their metastatic presentation at diagnosis and
their unfavorable PS, 7 HIV positive patients
(43.7%) underwent surgery, with only 1 case
treated with standard surgery, whereas in the
control group the majority of patients (81.3%)
underwent surgery and, among them, 16 patients
were treated with standard surgery. Nevertheless,
these are the first data reported in the literature
on clinical characteristics, HIV-related data,
treatment and survival of PC in HIV positive pa-
tients. Moreover, these clinical data, along with
the epidemiologic data, force us to: 1) recognize
HIV positive patients as a particular category of
subjects at cancer risk 2) treat, when indicated,
co-morbidities and co-infections 3) implement,
in clinical practice, systematic screening for to-
bacco smoking and alcohol abuse 4) reserve also
to HIV positive patients the best cancer treatment
modalities used in the general population. In fact,
although limited in number, our data show that in
ART era, HIV positive patients may receive
chemotherapy and/or radiotherapy with an ac-
ceptable toxicity.

Hodgkin’s Lymphoma
HIV-associated Hodgkin’s lymphoma (HIV-

HL) displays some peculiarities when compared
with HL of the general population. First, in the
pre-cART era, HIV-HL exhibited an unusually
aggressive clinical behavior and was associated
with a poor prognosis73. Second, the pathologic
spectrum of HIV-HL differs markedly from that
of HL in the general population74,75. In particular,
the mixed cellularity (MC) subtype predominates
among HIV-HL74. Finally, despite advances in
chemotherapy and supportive care, optimal treat-
ment is still a matter of controversy.
In immune-suppressed patients, HL occurs

more frequently than in the general population of
the same age and gender. A summary of epidemi-
ological studies assessing the HL risk in HIV
positive people is given in Table I17,76-90.
Overall, HIV infected persons have a tenfold

higher risk of developing HL than HIV negative
persons. The increase in the risk was shown to be
more pronounced in HIV infected individuals
with moderate immune suppression and, note-
worthy, is in sharp contrast with the pattern ob-

3625



First author Study
(publication year) period Country Main results

Biggar (1987) 1973-1984 United States Analysis of changes in the risk of malignancies
from 1973 to 1978 through 1984 in never married men (a
surrogate group of MSM men) in high- or low-risk areas for
AIDS. A non significant (p = 0.13) excess risk for HL was noted

Hessol (1992) 1978-1989 United States Coh ort study of 6,704 HIV positive MSM. This was the first
study to demonstrate a statistically significant excess risk for HL
in HIV positive persons (RR = 5.0, 95% CI: 2.0-10.3)

Serraino (1993) 1985-1992 Italy Clinical case series to compare the distributions of HL types
between HIV positive and HIV negative persons. A fourfold
increase of the mixed cellularity type and a 12-fold increase of
the lymphocyte depletion type found in HIV-positives

Serraino (1997) 1985-1995 Italy Cohort study of 1,255 HIV positive persons with known date of
seroconversion. First observation, based on only three observed
cases, of an excess HL risk of nearly tenfold (95% CI: 8-111)
in Europe

Franceschi (1998) 1985-1993 Italy Record linkage of the National AIDS registry with
population- based cancer registries. The increased HL risk was
confirmed (RR = 8.9, 95% CI: 4.4-16.0) by means of a higher
number of observed HL cases

International 1985-1999 Australia, Cancer incidence data collected from 23 studies that followed
Collaboration on Europe, up 47,936 persons with HIV infection. One of the first and
HIV and Cancer United States largest evaluations of the impact of ART on the spectrum of
(2000) HIV associated cancers. With regard to HL, this meta-analysis

found no difference in incidence rates before (1992-1996) or
after (1997-1999) the use of ART (RR = 0.8, 95% CI: 0.3-1.9)

Gruilich (2002) 1985-1999 Australia This record linkage study of HIV, AIDS, and cancer registries
confirmed, in Australia, the excess risk for HL (RR = 7.8, 95%
CI: 4.4-13.0) previously noted in the United States and Europe.

Dal Maso (2003) 1985-1998 Italy Update of the record linkage study between the national AIDS
registry and population- based cancer registries. After 5 years,
the relative risk for HL nearly doubled (RR = 16.2, 95%
CI: 11.8-21.7).

Herida (2003) 1992-1999 France Evaluation of HL risk of 77,025 HIV positive persons during
pre- and post ART periods, as compared to the general
population of France of the same age and sex. HL risk seemed
higher in the post ART (RR = 31.7) period than in the pre ART
one (RR = 22.8).

Clifford (2005) 1985-2003 Switzerland Record linkage between the Swiss HIV Cohort and cancer
registries. As seen in France, the findings of the study pointed to
a higher risk for HL in HIV positive persons treated with ART
(RR = 36.2), as compared to those who were never treated
(RR = 11.4)

Biggar (2006) 1991-2002 United States The study focused on the relationship between degree of
immune suppression and risk of HL. The findings indicated that
incidence rates increased with increasing number of CD4
positive cells in HIV positive persons treated with ART.

Serraino (2007) 1985-2005 France, Italy Cohort study of 8,074 HIV positive persons: the risk of HL did
not significantly vary between those treated (RR = 9.4) or not
treated (RR = 11.1) with ART before HL occurrence

Engels (2008) 1991-2002 United States Record linkage study of 57,350 HIV infected persons with
cancer registries. Whereas the incidence of KS and of NHL
declined over time, that of HL increased (RR = 2.7, 95% CI:
1.0-7.1, 1996-2002% 1991-1995). The study findings pointed to
a shift in the spectrum of cancers associated with HIV infection
determined by ART

Table I.Main results reported from epidemiological studies on HL risk among HIV-infected individuals.

Table continued
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served for KS or NHL86. However, another study
indicated that the risk of HL declined as the most
recent CD4 count increased91. Further, compared
with patients with CD4 count greater than 500
cells per µL, the rate ratio for HL ranged from
1.2 (95% CI 0.7-2.2) for CD4 counts 350-455
cells per µL to 7.7 (3.9-15.2) for counts 50-99
cells per µL in the French Hospital Database on
HIV cohort55. Another cohort study also showed
that the risk of HL was highest at 50-99 per µL
CD4 cells92. By contrast, another prospective co-
hort study from London demonstrated that cART
was associated with an increased risk of HL (SIR
2.67; 95% CI, 1.19-6.02)4. Thus, as the overall
effect of cART is to increase the CD4 count lev-
el, it was speculated that, with severe immune
suppression, the cellular background surrounding
the RS cells might be altered. A potential mecha-
nism emphasizes the role of the RS cells produc-
ing several growth factors that increased the in-
flux of CD4 cells and inflammatory cells, which,
in turn, provide proliferation signals for the RS
neoplastic cells. In the case of severe immune
suppression, leading to an unfavorable milieu,
the progression of the RS neoplastic cells may be
compromised93-95. In addition, HIV-HL is EBV
associated in approximately 90% of cases, in
contrast to what is observed in the general popu-
lation, in which this association is only observed
in 20-50% according to histological type and age
at diagnosis96. Usurpation of physiologically rel-
evant pathways by EBV-encoded latent mem-
brane protein 1 (LMP1) may lead to the simulta-
neous or sequential activation of signaling path-
ways involved in the promotion of cell activation,
growth, and survival, contributing, thus, to most
of the features of HIV-HL. Whether this change

affects its categorization as HL or whether it de-
lays HL development is unknown.
HIV-HL displays different pathological fea-

tures compared to those of HL in HIV negative
patients74. In fact, HIV-HL is characterized by the
high incidence of unfavorable histological sub-
types such as MC and LD74,75.
Similarly to that observed in HIV-NHL, one of

the most peculiar features of HIV-HL is the
widespread extent of the disease at presentation
and the frequency of systemic B symptoms. At
the time of diagnosis, 70-96% of the patients
have B symptoms and 66-92% has advanced
stages of disease with frequent involvement of
extra nodal sites, the most common being bone
marrow (23-50%), liver (10-40%), and spleen
(20-25%)75,97-100. HIV-HL tends to develop as an
earlier manifestation of HIV infection with medi-
an CD4+ cell counts ranging from 185 to
306/µL75,97-100.
The widespread use of cART has resulted in

substantial improvement in the survival of pa-
tients with HIV infection and HL, due to the re-
duction of the occurrence of opportunistic infec-
tions and to the opportunity to allow more ag-
gressive chemotherapy101-104.
Within the GICAT, we have collected data on

290 patients with HIV-HL105. Two hundred and
eighty-one patients (87%) were males, and the
median age was 34 years (range 19-72 years),
and 69% of patients were intravenous drug
users. The median CD4 cell count was 240/µL
(range 4-1,100/µL), and 57% of patients had a
detectable HIV viral load. MC was diagnosed in
53% of cases, followed by NS in 24% and LD
in 14%. Advanced stages of disease were ob-
served in 79% of patients and 76% had B symp-

First author Study
(publication year) period Country Main results

Powels (2009) 1983-2007 London, UK Chelsea and Westminster HIV cohort (n = 11,112); standardized
incidence ratios (SIRs) calculated using general population
incidence data; significant increase in the HL risk (SIRs) across
time periods from 4.5 (1983-1995) to 11.1 (1996-2001) to 32.4
(2002-2007)

Seaberg (2010) 1984-2007 United States Multicenter AIDS Cohort study (n = 6,949), compared with SEER
data; SIR for HL 7.3

Franceschi (2010) 1985-2007 Switzerland Swiss HIV Cohort Study (n = 9,429); SIR for HL increased from
9.2 (1985-1996) to 21.0 (1997-2001) to 28.1 (2002-2006)

Table I. (continued). Main results reported from epidemiological studies on HL risk among HIV-infected individuals.

HL: Hodgkin’s lymphoma; MSM: men-who-have-sex-with-men; ART: antiretroviral therapy; KS: Kaposi’s sarcoma; NHL: non-
Hodgkin’s lymphoma.

Clinical presentation and outcome of non-AIDS defining cancers, in HIV-infected patients in the ART-era

3627



toms. The overall extra nodal involvement was
59% with bone marrow, spleen, and liver in-
volved in 38, 30, and 17%, respectively. With
the aim to evaluate the impact of ART on clini-
cal presentation and outcome of our patients,
we split the series into two subgroups: in the
first group, we included those patients who re-
ceived cART since 6 months before the onset of
HL (84 patients); in the second group, we in-
cluded those patients who never received ART
before the diagnosis of HL or less than 6
months (206 patients). Briefly, in comparison to
those who never experienced ART, patients in
ART before the onset of HL are older and have
less B symptoms and a higher leukocyte and
neutrophil count and hemoglobin level. The fol-
lowing parameters were associated with a better
overall survival (OS): MC subtype, the absence
of extra nodal involvement, the absence of B
symptoms, and prior use of ART. Interestingly,
three parameters were associated with a better
time to treatment failure: a normal value of al-
kaline phosphates, prior exposure to ART, and
an international prognostic score (IPS) less than
3105. Table II summarizes these data.
Similar studies were carried out in France,

Germany, and Spain102-104,106. Overall, no differ-
ences were found between groups at baseline, but
complete remission (CR) and overall survival
rates were significantly higher in ART groups. In
the Spanish study, factors independently associ-
ated with CR were a CD4 cell count >100

cells/µL and the use of ART; CR was the only
factor independently associated with OS106. Due
to the low incidence of HIV-HL, no randomized
controlled trials have been conducted in this set-
ting, and standard therapy for HIV-HL has not
clearly been defined. However, results from re-
cent studies provide some evidence on how opti-
mal treatment approaches for HIV-HL may look
like. Because most patients have advanced stage
disease, combination chemotherapy regimens
were usually administered. As the widespread
use of ART allows the use of more aggressive
chemotherapeutic regimens, the Stanford V regi-
men – consisting of short-term chemotherapy (12
weeks) with adjuvant radiotherapy – was given in
a prospective phase II study within the European
Intergroup Study HL-HIV107. From May 1997 to
October 2001, 59 consecutive patients were treat-
ed. Stanford V was well tolerated, and 69% of
the patients completed treatment with no dose re-
duction or delayed chemotherapy administration.
The most important dose-limiting side effects
were bone marrow toxicity and neurotoxicity.
Eighty-one percent of the patients achieved a
CR, and after a median follow-up of 17 months,
33/59 (56%) patients were alive and disease-
free. The estimated 5-year OS, disease-free sur-
vival (DFS), and freedom from progression
(FFP) were 59%, 68%, and 60%, respectively.
The FFP probability was significantly (p =
0.002) higher among patients with an IPS of < 2
than in those with IPS > 2, and the percentage of

Characteristics Prior-ART 84 patients (%) ART naïve 206 patients (%) p-value

Risk group
Intravenous drug users 45 72
Heterosexual contacts 30 13
MSM contacts 25 14 0.0002
Age, years
<30 5 47
31-40 46 40
>41 49 13 <0.0001
B symptoms 68 80 0.03
White blood cells
<4,000 30 51
>4,000 70 49 0.002
Neutrophil count
<2,500 33 54
>2,500 67 46 0.002
Hemoglobin level
<10.5 35 49
>10.5 65 51 0.03

Table II. Clinical differences in 290 patients with HIV-HL according to prior ART exposure.

MSM: men-who-have-sex-with-men.
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FFP at 2 years were 83% and 41%, respectively.
Similarly, the OS probability was significantly
different (p = 0.0004), and the percentage of sur-
vival at 3 years were 76% and 33%, respectively,
for IPS < 2 and IPS > 2113. Within the GICAT, 71
patients were included in a prospective phase II
study aiming to evaluate the feasibility and ac-
tivity of a novel regimen including epirubicin,
bleomycin, vinorelbine, cyclophosphamide, and
prednisone (VEBEP regimen). Seventy percent
of patients had advanced stages of disease, and
45% had an IPS >2. The CR was 67%, and 2-
year OS, DFS, and event free survival (EFS)
were 69%, 86%, and 52%, respectively108. Un-
fortunately no data are reported on cancer relat-
ed fatigue109.
In summary, the outcome of patients with

HIV-HL has improved with better combined anti-
neoplastic and antiretroviral approaches. The
main important challenges for the next years are
(a) to validate the role of PET scan both in the
staging and in the evaluation of response, (b) to
better understand the interactions between
chemotherapy and antiretroviral therapy in order
to reduce the toxicity of both approaches, (c) to
evaluate the use of new drugs (i.e., brentuximab
vedotin) in this setting, and (d) to evaluate the
long-term toxicity of the treatment in cured pa-
tients.

Conclusions

In the ART era, HIV positive people are living
longer and therefore are aging. Considering that
the incidence of most malignancies increases
with age, they have more opportunities to devel-
op cancer. In addition to prolonged survival, the
NADC epidemic may be significantly influenced
by behavioral risk factors, such as intravenous
drug use and smoking, and ART.
Within the activity of the GICAT we have

demonstrated that the multidisciplinary approach
in this particular setting of patients is the right
way to obtain good and safe results. Moreover,
NADCs represent a new oncologic challenge due
to the aging of these patients110.
Unfortunately, many questions regarding the

relationship between HIV and NADCs are still
left unanswered. Future research should focus on
the etiology of NADCs, in order to shed light on
the pathogenesis of cancer and ultimately to work
for prevention; moreover, additional studies
should evaluate the best therapeutic approaches to

NADCs and the impact of cancer screening inter-
ventions among HIV infected people, in an effort
to diagnose cancer at an earlier stage.

–––––––––––––––––-––––
Conflict of Interest
The Authors declare that they have no conflict of interests.

References

1) PINZONE MR, FIORICA F, DI ROSA M, MALAGUARNERA G,
MALAGUARNERA L, CACOPARDO B, ZANGHÌ G, NUNNARI
G. Non-AIDS-defining cancer s among HIV-infect-
ed people. Eur Rev Med Pharmacol Sci 2012; 16:
1377-1388.

2) SIMARD EP, ENGELS EA. Cancer as a cause of death
among people with AIDS in the United States.
Clin Infect Dis 2010; 51: 957-962.

3) MARTELLOTTA F, BERRETTA M, VACCHER E, SCHIOPPA O,
ZANET E, TIRELLI U. AIDS-related Kaposi's sarcoma:
state of the art and therapeutic strategies. Curr
HIV Res 2009; 7: 634-638.

4) BERRETTA M, CINELLI R, MARTELLOTTA F, SPINA M, VAC-
CHER E, TIRELLI U. Therapeutic approaches to AIDS
related malignancies. Oncogene 2003; 22: 6646-
6659.

5) NASTI G, MARTELLOTTA F, BERRETTA M, MENA M, FASAN
M, DI PERRI G, TALAMINI R, PAGANO G, MONTRONI M,
CINELLI R, VACCHER E, D'ARMINIO MONFORTE A, TIRELLI
U; GICAT; ICONA. Impact of highly active anti-
retroviral therapy on the presenting features and
outcome of patients with acquired immunodefi-
ciency syndrome-related Kaposi sarcoma. Cancer
2003; 98: 2440-2446.

6) ENGELS EA, PFEIFFER RM, GOEDERT JJ, VIRGO P, MC-
NEEL TS, SCOPPA SM, BIGGAR RJ; HIV/AIDS Cancer
Match Study. Trends in cancer risk among people
with AIDS in the United States 1980-2002. AIDS
2006; 20: 1645-1654.

7) NUNNARI G, BERRETTA M, PINZONE MR, DI ROSA M,
BERRETTA S, CUNSOLO G, MALAGUARNERA M, COSENTINO
S, DE PAOLI P, SCHNELL JM, CACOPARDO B. Hepatocel-
lular carcinoma in HIV positive patients. Eur Rev
Med Pharmacol Sci 2012; 16: 1257-1270.

8) MANI D, HAIGENTZ M, ABOULAFIA DM. Lung Cancer
in HIV Infection. Clinical Lung Cancer 2012; 13: 6-
13.

9) CARBONE A, GLOGHINI A, VACCHER E, DE PAOLI P. Lym-
phomas and other cancers in HIV-infected pa-
tients WCRJ 2014; 1: e291.

10) FONTANA DEL VECCHIO R, PINZONE MR, CACOPARDO B,
NUNNARI G. Anal cancer in HIV-positive patients
WCRJ 2014; 1: e405.

11) ZANET E, BERRETTA M, DI BENEDETTO F, SIMONELLI C,
BEARZ A, MORRA A, BONANNO S, BERRETTA S, TIRELLI U.
Pancreatic cancer in HIV-positive patients: a clini-
cal case-control study. Pancreas 2012; 41: 1331-
1335.

3629

Clinical presentation and outcome of non-AIDS defining cancers, in HIV-infected patients in the ART-era



3630

12) SILVERBERG MJ, CHAO C, LEYDEN WA, XU L, HORBERG
MA, CHAO CR, TOWNER WJ, HURLEY LB, QUESENBERRY
CP JR, KLEIN DB. HIV infection and the risk of can-
cers with and without a known infectious cause.
AIDS 2009; 23: 2337-2345.

13) PATEL P, HANSON DL, SULLIVAN PS, NOVAK RM, MOOR-
MAN AC, TONG TC, HOLMBERG SD, BROOKS JT; Adult
and Adolescent Spectrum of Disease Project and
HIV Outpatient Study Investigators. Incidence of
types of cancer among HIV-infected persons
compared with the general population in the Unit-
ed States, 1992-2003. Ann Intern Med 2008; 148:
728-736.

14) ENGELS EA, BROCK MV, CHEN J, HOOKER CM, GILLISON
M, MOORE RD. Elevated incidence of lung cancer
among HIV-infected Individuals. J Clin Oncol
2006; 24: 1383-1388.

15) MARTELLOTTA F, SCHIOPPA O, CACOPARDO B, FISICHELLA
R, TIRELLI U. Current status and perspectives of
AIDS-related Kaposis’s sarcoma in the c-ART era
WCRJ 2014; 1: e393.

16) BURGI A, BRODINE S, WEGNER S, MILAZZO M, WALLACE
MR, SPOONER K, BLAZES DL, AGAN BK, ARMSTRONG A,
FRASER S, CRUM NF. Incidence and risk factors for
the occurrence of non-AIDS-defining cancers
among human immunodeficiency virus-infected
individuals. Cancer 2005; 104: 1505-1511.

17) CLIFFORD GM, POLESEL J, RICKENBACH M, DAL MASO L,
STEFFEN I, LEDERGERBER B, RAUCH A, PROBST-HENSCH
NM, BOUCHARDY C, LEVI F, FRANCESCHI S; SWISS HIV
COHORT. Cancer Risk in the Swiss HIV Cohort
Study: associations with immunodeficiency, smok-
ing, and highly active antiretroviral therapy. J Natl
Cancer Inst 2005; 97: 425-432.

18) COOLEY TP. Non-AIDS-defining cancer in HIV in-
fected people. Hematol Oncol Clin N Am 2003;
17: 889-899.

19) BERRETTA M, DI BENEDETTO F, BEARZ A, SIMONELLI C,
MARTELLOTTA F, DEL BEN C, BERRETTA S, SPINA M,
TIRELLI U. FOLFOX-4 Regimen with concomitant
HAART in metastatic colorectal cancer HIV-infect-
ed patients: a report of five cases and review of
the literature. Cancer Invest 2008; 26: 610-614.

20) ZANET E, BERRETTA M, MARTELLOTTA F, CACOPARDO B,
FISICHELLA R, TAVIO M, BERRETTA S, TIRELLI U. Anal
cancer: focus on HIV-positive patients in the
HAART era. Curr HIV Res 2011; 9: 70-81.

21) D’SOUZA G, WILEY DJ, LI X, CHMIEL JS, MARGOLICK JB,
CRANSTON RD, JACOBSON LP. Incidence and epidemi-
ology of anal cancer in the multicenter AIDS co-
hort study. J Acquir Immune Defic Syndr 2008;
48: 491-499.

22) GRULICH AE, VAN LEEUWEN MT, FALSTER MO, VAJDIC
CM. Incidence of cancers in people with
HIV/AIDS compared with immunosuppressed
transplant recipients: a meta-analysis. Lancet
2007; 370: 59-67.

23) SHIELS MS, COLE SR, KIRK GD, POOLE C. A meta-
analysis of the incidence of non-AIDS cancers in
HIV-infected individuals. J Acquir Immune Defic
Syndr 2009; 52: 611-622.

24) WATSON AJ, SMITH BB, WHITEHEAD MR, SYKES PH,
FRIZELLE FA. Malignant progression of anal intra-
epithelial neoplasia. ANZ J Surg 2006; 76: 715-
717.

25) MARTELLOTTA F, BERRETTA M, CACOPARDO B, FISICHELLA
R, SCHIOPPA O, ZANGHÌ A, SPARTÀ D, CAPPELLANI A, TA-
LAMINI R, IZZI I, RIDOLFO A, TORRESIN A, FIORICA F,
TIRELLI U. Clinical presentation and autcome of
squamous cell carcinoma of the anus in HIV-in-
fected patients in the HAART-era: a GICAT experi-
ence. Eur Rew Med Pharmacol Sci 2012; 16:
1283-1291.

26) MAGGARD MA, BEANES SR, KO CY. Anal canal can-
cer: a population based reappraisal. Dis Colon
Rectum 2003; 46: 1517-1523.

27) DI FRANCIA R, DI PAOLO M, VALENTE D, CACOPARDO B,
CILENTI L. Pharmacogenetic based drug-drug inter-
actions between Highly Active Antiretroviral Ther-
apy (HAART) and antiblastic chemotherapy
WCRJ 2014; 1: e386.

28) BEARZ A, VACCHER E, TALAMINI R, BERRETTA M, TIRELLI
U. Comment on lung cancer in the Swiss HIV Co-
hort Study: role of smoking, immunodeficiency
and pulmonary infection. Br J Cancer 2012; 106:
1899-1900.

29) BURKHALTER JE, SPRINGER CM, CHHABRA R, OSTROFF JS,
RAPKIN BD. Tobacco use and readiness to quit
smoking in low-income HIV-infected persons.
Nicotine Tob Res 2005; 7: 511-522.

30) CENTERS FOR DISEASE CONTROL AND PREVENTION. Vital
Signs: Current Cigarette Smoking Among Adults
Aged-18 Years–United States, 2009. MMWR
2010; 59: 1135-1140.

31) DAL MASO L, POLESEL J, SERRAINO D, FRANCESCHI S.
Lung cancer in persons with AIDS in Italy, 1985-
1988 HIV. AIDS 2003; 17: 2117-2119.

32) TIRELLI U, SPINA M, SANDRI S, SERRAINO D, GOBITTI C,
FASAN M, SINICCO A, GARAVELLI P, RIDOLFO AL, VACCH-
ER E. Lung carcinoma in 36 patients with human
immunodeficiency virus infection. The Italian Co-
operative Group on AIDS and Tumors. Cancer
2000; 88: 563-569.

33) POWLES T, NELSON M, BOWLER M. HIV-related lung
cancer--a growing concern? Int J STD AIDS
2003; 14: 647-651.

34) BEARZ A, VACCHER E, MARTELLOTTA F, SPINA M, TALAMINI
R, LLESHI A, CACOPARDO B, NUNNARI G, BERRETTA M,
TIRELLI U; Italian Cooperative Group on AIDS and
Tumors. Lung cancer in HIV positive patients: the
GICAT experience. Eur Rev Med Pharmacol Sci
2014; 18: 500-508.

35) 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, TOR-
RESIN A, IZZI I, ORTOLANI P, TIRELLI U. Clinical presen-
tation and outcome of colorectal cancer in HIV-
positive patients: a clinical case-control study.
Onkologie 2009; 32: 319-324.

36) BERRETTA M, GARLASSI E, CACOPARDO B, CAPPELLANI A,
GUARALDI G, COCCHI S, DE PAOLI P, LLESHI A, IZZI I,
TORRESIN A, DI GANGI P, PIETRANGELO A, FERRARI M,

M. Berretta, F. Martellotta, R. Di Francia, M. Spina, E. Vaccher, L. Balestreri, E. Borsatti, et al.



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.

37) BEARZ A, GARASSINO I, CAVINA R, FAVARETTO A,
BOCCALON M, TALAMINI R, BERRETTA M, SPAZZAPAN S, SI-
MONELLI C, SANTORO A, TIRELLI U. Pemetrexed single
agent in previously treated non-small cell lung
cancer: a multi-institutional observational study..
Lung Cancer 2008; 60: 240-245..

38) SOCINSKI M. The role of chemotherapy in the treat-
ment of unresectable stage III and IV non small
cell lung cancer. Respir Care Clin N Am 2003; 9:
207-236.

39) BEARZ A, LLESHI A, PERIN T, FRATINO L, VENTURINI S, GI-
ACALONE A, SARTOR I, BERRETTA M, SULFARO S, TIRELLI
U. Small cell lung cancer in a elderly patient: effi-
cacy of somatostatin analog treatment. A case re-
port. Onkologie 2011; 34: 117-120.

40) BEDIMO R, CHEN RY, ACCORT NA, RAPER JL, LINN C,
ALLISON JJ, DUBAY J, SAAG MS, HOESLEY CJ. Trends in
AIDS-defining and non-AIDS-defining malignan-
cies among HIV-infected patients: 1989-2002. Clin
Infect Dis. 2004; 39: 1380-1384.

41) BONNET F, LEWDEN C, MAY T, HERIPRET L, JOUGLA E,
BEVILACQUA S, COSTAGLIOLA D, SALMON D, CHÊNE G,
MORLAT P. Malignancy-related causes of death in
human immunodeficiency virus-infected patients
in the era of highly active antiretroviral therapy.
Cancer 2004; 101: 317-324.

42) LEVINE AM. AIDS-related malignancies: the emerg-
ing epidemic. J Natl Cancer Inst 1993; 85: 1382-
1397.

43) JEMAL A, SIEGEL R, XU J, WARD E. Cancer statistics,
2010. CA Cancer J Clin 2010; 60: 277-300.

44) YEGUEZ JF, MARTINEZ SA, SANDS DR, SANDS LR,
HELLINGER MD. Colorectal malignancies in HIV
positive patients. Am Surg 2003; 69: 981-987.

45) CHAPMAN C, ABOULAFIA DM, DEZUBE BJ, PANTANOWITZ
L. Human Immunodeficiency Virus–associated
adenocarcinoma of the colon: clinicopathologic
findings and outcome. Clin Colorectal Cancer
2009; 8: 215-219.

46) BERRETTA M, TIRELLI U. Colorectal cancer screening
in HIV-infected patients 50 years of age and older:
missed opportunities for prevention. Am J Gas-
troenterol 2006; 101: 907.

47) REINHOLD JP, MOON M, TENNER CT, POLES MA, BINI
EJ. Colorectal cancer screening in HIV-infected
patients 50 years of age and older: missed oppor-
tunities for prevention. Am J Gastroenterol 2005;
100: 1805-1812.

48) BERRETTA M, LLESHI A, CAPPELLANI A, BEARZ A, SPINA
M, TALAMINI R, CACOPARDO B, NUNNARI G, MONTESAR-
CHIO V, IZZI I, LANZAFAME M, NASTI G, BASILE F, BERRET-
TA S, FISICHELLA R, SCHIANTARELLI CC, GARLASSI E, RI-
DOLFO A, GUELLA L, TIRELLI U. Oxaliplatin based
chemotherapy and concomitant highly active anti-
retroviral therapy in the treatment of 24 patients
with colorectal cancer and HIV infection. Curr HIV
Res 2010; 8: 218-222.

49) BINI EJ, GREEN B, POLES MA. Screening
colonoscopy for the detection of neoplastic le-
sions in asymptomatic HIV-infected subjects. Gut
2009; 58: 1129-1134.

50) BERRETTA M, MARTELLOTTA F, SIMONELLI C, DI BENEDET-
TO F, DE RUVO N, DRIGO A, BEARZ A, SPINA M, ZANET
E, BERRETTA S, TIRELLI U. Cetuximab/targeted
chemotherapy in an HIV-positive patient with
metastatic colorectal cancer in the HAART era: a
case report. J Chemother 2007; 19: 343-346.

51) BERRETTA M, LLESHI A, ZANET E, BEARZ A, SIMONELLI C,
FISICHELLA R, NASTI G, BERRETTA S, TIRELLI U. Beva-
cizumab plus irinotecan-, fluorouracil-, and leu-
covorin-based chemotherapy with concomitant
HAART in an HIV-positive patient with metastatic
colorectal cancer. Onkologie 2008; 31: 394-397.

52) BERRETTA M, DI BENEDETTO F, SIMONELLI C, BEARZ A,
BERRETTA S, MAUGERI D, TIRELLI U. Multidisciplinary
approach in a HIV/HCV-positive patient with liver
metastases by colorectal cancer in the HAART
era. Ann Oncol 2006; 17: 1333-1334.

53) ALTAVILLA G, CAPUTO A, LANFREDI M, PIOLA C, BARBAN-
TI-BRODANO G, CORALLINI A. Enhancement of chemi-
cal hepatocarcinogenesis by the HIV-1 tat gene.
Am J Pathol 2000; 157: 1081-1089.

54) GIORDANO TP, KRAMER JR, SOUCHEK J, RICHARDSON P,
EL-SERAG HB. Cirrhosis and hepatocellular carcino-
ma in HIV-infected veterans with and without the
hepatitis C virus: a cohort study, 1992-2001. Arch
Intern Med 2004; 164: 2349-2354.

55) GUIGUET M, BOUE F, CADRANEL J, LANG JM, ROSENTHAL
E, COSTAGLIOLA D; Clinical Epidemiology Group of
the FHDH-ANRS CO4 cohort. Clinical epidemiol-
ogy group of the FHDH-ANRS CO4 cohort. Effect
of immunodeficiency, HIV viral load, and antiretro-
viral therapy on the risk of individual malignancies
(FHDHANRS CO4): a prospective cohort study.
Lancet Oncol 2009; 10: 1152-1159.

56) BABU CK, SUWANSRINON K, BREN GD, BADLEY AD, RIZ-
ZA SA. HIV induces TRAIL sensitivity in hepato-
cytes. PLoS One 2009; 4: e4623.

57) Sulkowski MS, Thomas DL, Chaisson RE, Moore
RD. Hepatotoxicity associated with antiretroviral
therapy in adults infected with human immunode-
ficiency virus and the role of hepatitis C or B virus
infection. JAMA 2000; 283: 74-80.

58) PINEDA JA, ROMERO-GÓMEZ M, DÍAZ-GARCÍA F, GIRÓN-
GONZÁLEZ JA, MONTERO JL, TORRE-CISNEROS J, AN-
DRADE RJ, GONZÁLEZ-SERRANO M, AGUILAR J, AGUILAR-
GUISADO M, NAVARRO JM, SALMERÓN J, CABALLERO-
GRANADO FJ, GARCÍA-GARCÍA JA; Grupo Andaluz
para el Estudio de las Enfermedades Infecciosas;
Grupo Andaluz para el Estudio del Hígado. HIV
coinfection shortens the survival of patients with
hepatitis C-virus-related decmpensated cirrhosis.
Hepatology 2005; 41: 779-789.

59) PUOTI M, BRUNO R, SORIANO V, DONATO F, GAETA GB,
QUINZAN GP, PRECONE D, GELATTI U, ASENSI V, VACCH-
ER E; HIV HCC Cooperative Italian-Spanish Group.
Hepatocellular carcinoma in HIV-infected patients:
Epidemiological features, clinical presentation
and outcome. AIDS 2004; 18: 2285-2293.

3631

Clinical presentation and outcome of non-AIDS defining cancers, in HIV-infected patients in the ART-era



3632

60) BRAU N, FOX RK, XIAO P, MARKS K, NAQVI Z, TAYLOR
LE, TRIKHA A, SHERMAN M, SULKOWSKI MS, DIETERICH
DT, RIGSBY MO, WRIGHT TL, HERNANDEZ MD, JAIN
MK, KHATRI GK, STERLING RK, BONACINI M, MARTYN
CA, AYTAMAN A, LLOVET JM, BROWN ST, BINI EJ;
Nor th American Liver Cancer in HIV Study
Group. Presentation and outcome of hepatocel-
lular carcinoma in HIV-infected patients: a US-
Canadian multicenter study. J Hepatol 2007; 47:
527-537.

61) GARCIA-SAMANIEGO J, RODRIGUEZ M, BERENGUER J, RO-
DRÍGUEZ-ROSADO R, CARBÓ J, ASENSI V, SORIANO V. He-
patocellular carcinoma in HIV-infected patients
with chronic hepatitis C. Am J Gastroenterol
2001; 96: 179-183.

62) DI BENEDETTO F, DI SANDRO S, DE RUVO N, BERRETTA
M, MONTALTI R, GUERRINI GP, BALLARIN R, DE BLASIIS
MG, SPAGGIARI M, SMERIERI N, IEMMOLO RM, GUARALDI
G, GERUNDA GE. Human immunodeficiency virus
and liver transplantation: our point of view. Trans-
plant Proc 2008; 40: 1965-1971.

63) DI BENEDETTO F, DE RUVO N, BERRETTA M, MASETTI M,
MONTALTI R, DI SANDRO S, BALLARIN R, CODELUPPI M,
GUARALDI G, GERUNDA GE. Hepatocellular carcino-
ma in HIV patients treated by liver transplantation.
Eur J Surg Oncol 2008; 34: 422-427.

64) 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 transplan-
tation to HIV patients with hepatocellular carcino-
ma in the highly active antiretroviral therapy era. J
Clin Oncol. 2006 10; 24: e26-27.

65) 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.

66) BERRETTA M, ZANET E, DI BENEDETTO F, SIMONELLI C,
BEARZ A, MORRA A, BONANNO S, BERRETTA S, TIRELLI U.
Unusual presentation of metastatic hepatocellular
carcinoma in an HIV/HCV coinfected patient:
case report and review of the literature. Tumori
2008; 94: 589-591.

67) URSINO S, GRECO C, CARTEI F, COLOSIMO C, STEFANELLI
A, CACOPARDO B, BERRETTA M, FIORICA F. Radiothera-
py and hepatocellular carcinoma: update and re-
view of the literature. Eur Rev Med Pharmacol Sci
2012; 16: 1599-604.

68) 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 car-
cinoma in HIV-positive patients. Anticancer Drugs
2013; 24: 212-218.

69) AHLGREN JD. Epidemiology and risk factors in pan-
creatic cancer. Semin Oncol. 1996; 23: 241-250

70) JEMAL A, SIEGEL R, WARD E, WINCHESTER DP. Cancer
statistics, 2009. CA Cancer J Clin 2009; 59: 225-
249.

71) SENER SF, FREMGEN A, MENCK HR, WINCHESTER DP.
Pancreatic cancer: a report of treatment and sur-

vival trends for 100,313 patients diagnosed from
1985-1995, using the National Cancer Database.
J Am Coll Surg 1999; 189: 1-7.

72) YEO TP, HRUBAN RH, LEACH SD, ET AL. Pancreatic
cancer. Curr Probl Cancer 2002; 26: 176-275.

73) 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 dis-
ease in 35 patients with HIV infection: an experi-
ence with epirubicin, bleomycin, vinblastine and
prednisone chemotherapy in combination with an-
tiretroviral therapy and primary use of G-CSF. Ann
Oncol 1999; 10: 189-195.

74) GROGG KL, MILLER RF, DOGAN A. HIV infection and
lymphoma. J Clin Pathol 2007; 60: 1365-1372.

75) TIRELLI U, ERRANTE D, DOLCETTI R, GLOGHINI A, SER-
RAINO D, VACCHER E, FRANCESCHI S, BOIOCCHI M, CAR-
BONE A. Hodgkin’s disease and human immun-
odefi ciency 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.

76) POWLES T, ROBINSON D, STEBBING J, MELBYE M. Highly
active antiretroviral therapy and the incidence of
non-AIDS- defi ning cancers in people with HIV
infection. J Clin Oncol 2009; 27: 884-890.

77) BIGGAR RJ, HORM J, GOEDERT JJ, MELBYE M. Cancer
in a group at risk of acquired immunodefi ciency
syndrome (AIDS) through 1984. Am J Epidemiol
1987; 126: 578-586.

78) 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.

79) SERRAINO D, CARBONE A, FRANCESCHI S, TIRELLI U. In-
creased frequency of lymphocyte depletion and
mixed cellularity subtypes of Hodgkin disease in
HIV-infected patients. Italian Cooperative Group
on AIDS and Tumours. Eur J Cancer 1993; 29A:
1948-1950.

80) Serraino D, Pezzotti P, Dorrucci M, Alliegro MB,
Sinicco A, Rezza G. Cancer incidence in a cohort
of human immunodefi ciency virus seroconvert-
ers. HIV Italian Seroconverters Study Group.
Cancer 1997; 79: 1004-1008.

81) FRANCESCHI S, DAL MASO L, ARNIANI S, CROSIGNANI P,
VERCELLI M, SIMONATO L, FALCINI F, ZANETTI R,
BARCHIELLI A, SERRAINO D, REZZA G. Risk of cancer
other than Kaposi sarcoma and non-Hodgkin’s
lymphoma in persons with AIDS in Italy. Cancer
and AIDS Registry Linkage Study. Br J Cancer
1998; 78: 966-970.

82) INTERNATIONAL COLLABORATION ON HIV AND CANCER.
Highly active antiretroviral therapy and incidence
of cancer in human immunodefi ciency virusin-
fectedadults. J Natl Cancer Inst 2000; 92: 1823-
1830.

83) GRULICH AE, LI Y, MCDONALD A, CORRELL PK, LAW
MG, KALDOR JM. Rates of non-AIDS-defining can-
cers in people with HIV infection before and after
AIDS diagnosis. AIDS 2002; 16: 1155-1161.

M. Berretta, F. Martellotta, R. Di Francia, M. Spina, E. Vaccher, L. Balestreri, E. Borsatti, et al.



84) DAL MASO L, FRANCESCHI S, POLESEL J, BRAGA C,
PISELLI P, CROCETTI E, FALCINI F, GUZZINATI S, ZANETTI
R, VERCELLI M, REZZA G; Cancer and AIDS Reg-
isty Linkage Study. Risk of cancer in persons
with AIDS in Italy, 1985-1998. Br J Cancer 2003;
89: 94-100.

85) HERIDA M, MARY-KRAUSE M, KAPHAN R, CADRANEL J,
POIZOT-MARTIN I, RABAUD C, PLAISANCE N, TISSOT-
DUPONT H, BOUE F, LANG JM, COSTAGLIOLA D. Inci-
dence of non AIDS-defining cancers before and
during the highly active antiretroviral therapy era
in a cohort of human immunodeficiency virus-in-
fected patients. J Clin Oncol 2003; 21: 3447-3453.

86) BIGGAR RJ, JAFFE ES, GOEDERT JJ, CHATURVEDI A, PFEIF-
FER R, ENGELS EA. Hodgkin lymphoma and immun-
odeficiency in persons with HIV/AIDS. Blood
2006; 108: 3786-3791.

87) SERRAINO D, PISELLI P, BUSNACH G, BURRA P, CITTERIO F,
ARBUSTINI E, BACCARANI U, DE JULI E, POZZETTO U,
BELLELLI S, POLESEL J, PRADIER C, DAL MASO L, AN-
GELETTI C, CARRIERI MP, REZZA G, FRANCESCHI S; Im-
munosuppression and Cancer Study Group. Risk
of cancer following immunosuppression in organ
transplant recipients and in HIV-positive individu-
als in southern Europe. Eur J Cancer 2007; 43:
2117-2123.

88) ENGELS EA, BIGGAR RJ, HALL HI, CROSS H, CRUTCH-
FIELD A, FINCH JL, GRIGG R, HYLTON T, PAWLISH KS,
MCNEEL TS, GOEDERT JJ. Cancer risk in people in-
fected with human immunodeficiency virus in the
United States. Int J Cancer 2008; 123: 187-194.

89) SEABERG EC, WILEY D, MARTÍNEZ-MAZA O, CHMIEL JS,
KINGSLEY L, TANG Y, MARGOLICK JB, JACOBSON LP; Mul-
ticenter AIDS Cohort Study (MACS). Cancer inci-
dence in the Multicenter AIDS Cohort Study be-
fore and during the HAART era: 1984-2007. Can-
cer 2010; 116: 5507-5516.

90) FRANCESCHI S, LISE M, CLIFFORD GM, RICKENBACH M,
LEVI F, MASPOLI M, BOUCHARDY C, DEHLER S, JUNDT G,
ESS S, BORDONI A, KONZELMANN I, FRICK H, DAL MASO
L, ELZI L, FURRER H, CALMY A, CAVASSINI M, LEDERGER-
BER B, KEISER O; Swiss HIV Cohort Study. Chang-
ing patterns of cancer incidence in the early and
late-HAART periods: the Swiss HIV Cohort Study.
Br J Cancer 2010; 103: 416-422.

91) BOHLIUS J, SCHMIDLIN K, BOUÉ F, FÄTKENHEUER G, MAY
M, CARO-MURILLO AM, MOCROFT A, BONNET F, CLIF-
FORD G, PAPARIZOS V, MIRO JM, OBEL N, PRINS M,
CHÊNE G, EGGER M; Collaboration of Observational
HIV Epidemiological Research Europe. HIV relat-
ed Hodgkin lymphoma in the era of combination
antiretroviral therapy: incidence and evolution of
CD4+ -cell lymphocytes. Blood 2011; 117: 6100-
6108.

92) LANKY E, ROSENBERG PS, FILY F LASCAUX AS, MARTINEZ
V, PARTISANI M, POIZOT-MARTIN I, ROUVEIX E, ENGELS
EA, COSTAGLIOLA D, GOEDERT JJ; FHDH-ANRS CO4.
HIV associated Hodgkin lymphoma during the
first months on combination antiretroviral therapy.
Blood 2011; 118: 44-49.

93) LEVINE AM. Hodgkin lymphoma: to the HAART of
the matter. Blood 2006; 108: 3630.

94) GLOGHINI A, CARBONE A. Why would the incidence
of HIV-associated Hodgkin lymphoma increase in
the setting of improved immunity? Int J Cancer
2007; 120: 2753-2754.

95) CARBONE A, CABRAS A, GLOGHINI A. HIV associated
Hodgkin’s lymphoma. Antiapoptotic pathways
and mechanisms for immune escape by tumor
cells in the setting of improved immunity. Int J Bi-
ol Markers 2007; 22: 161-163.

96) DOLCETTI R, BOIOCCHI M, GLOGHINI A, CARBONE A.
Pathogenetic and histogenetic features of HIVas-
sociated Hodgkin’s disease. Eur J Cancer 2001;
37: 1276-1287.

97) HENTRICH M, BERGER M, WYEN C, SIEHL J, ROCKSTROH
JK, MÜLLER M, FÄTKENHEUER G, SEIDEL E, NICKELSEN
M, WOLF T, RIEKE A, SCHÜRMANN D, SCHMIDMAIER R,
PLANKER M, ALT J, MOSTHAF F, ENGERT A, ARASTEH K,
HOFFMANN C. Stage adapted treatment of human
immunodeficiency virus associated Hodgkin lym-
phoma: results of a prospective multicenter
study. J Clin Oncol 2012; 30: 4117-4123.

98) LANDRIEU JM, ROITHMANN S, TOURANI JM , LEVY R,
DESABLENS B, LE MAIGNAN C, GASTAUT JA, BRICE P,
RAPHAEL M, TAILLAN B. Hodgkin’s disease during
HIV-1 infection: the French registry experience.
Ann Oncol 1993; 4: 635-641.

99) RUBIO R. Disease associated with human immun-
odeficiency virus infection. A clinical study of 46
cases. Cancer 1994; 73: 2400-2407.

100) MONTOTO S, SHAW K, OKOSUN J, GANDHI S, FIELDS P,
WILSON A, SHANYINDE M, CWYNARSKI K, MARCUS R, DE
VOS J, YOUNG AM, TENANT-FLOWERS M, ORKIN C,
JOHNSON M, CHILTON D, GRIBBEN JG, BOWER M. HIV
status does not influence outcome in patients
with classical Hodgkin lymphoma treated with
chemotherapy using doxorubicin, bleomycin, vin-
blastine, and dacarbazine in the highly active an-
tiretroviral therapy era. J Clin Oncol 2012; 30:
4111-4116.

101) RIBERA J-M, NAVARRO JT, ORIOL A, LÓPEZ-GUILLERMO
A, SUREDA A, ABELLA E, HERNÁNDEZ-RIVAS JA, XICOY
B, GRAU J, BATLLE M, FELIU E. Prognostic impact of
highly active antiretroviral therapy in HIV-related
Hodgkin’s disease. AIDS 2002; 16: 1973-1976.

102) GÉRARD L, GALICIER L, BOULANGER E, QUINT L, LE-
BRETTE MG, MORTIER E, MEIGNIN V, OKSENHENDLER E.
Improved survival in HIV-related Hodgkin’s lym-
phoma since the introduction of highly active an-
tiretroviral therapy. AIDS 2003; 17: 81-87.

103) HOFFMANN C, CHOW KU, FAETKENHEUER G, STELLBRINK
HJ, VAN LUNZEN J, JAEGER H, STOEHR A, PLETTENBERG
A, WASMUTH JC, ROCKSTROH J, MOSTHAF F, HORST HA,
BRODT HR. Strong impact of highly active anti-
retroviral therapy HIV-associated Hodgkin dis-
ease. Br J Haematol 2004; 125: 455-462.

104) HENTRICH M, MARETTA L, CHOW KU, BOGNER JR,
SCHÜRMANN D, NEUHOFF P, JÄGER H, REICHELT D, VO-
GEL M, RUHNKE M, OETTE M, WEISS R, ROCKSTROH J,
ARASTEH K, MITROU P. Highly active antiretroviral
therapy (HAART) improves survival in HIV-asso-
ciated Hodgkin’s disease: results of a multicenter
study. Ann Oncol 2006; 17: 914-919.

3633

Clinical presentation and outcome of non-AIDS defining cancers, in HIV-infected patients in the ART-era



3634

105) CHIMIENTI E, SPINA M, GASTALDI R ET AL. Clinical char-
acteristics and outcome of 290 patients (pts) with
Hodgkin’s disease and HIV infection (HD-HIV) in
pre and HAART (highly active antiretroviral thera-
py) era. Ann Oncol 2008; 19: iv136, abstract 168.

106) BERENGUER J, MIRALLES P, RIBERA JM RUBIO R, VALENCIA
E, MAHILLO B, PINTADO V, PALACIOS R, MONTES ML,
TÉLLEZ MJ, LA CRUZ J, TORRE-CISNEROS J, RODRÍGUEZ-AR-
RONDO F, SEPÚLVEDA MA, GUTIÉRREZ F, PERALTA G, BOIX
V. Characteristics and outcome of AIDS related
Hodgkinlymphoma before and after the introduc-
tion of highly active antiretroviral therapy. J Acquir
Immune Defic Syndr 2008; 47: 422-428.

107) SPINA M, GABARRE J, ROSSI G, FASAN M, SCHIANTARELLI
C, NIGRA E, MENA M, ANTINORI A, AMMASSARI A, TA-

LAMINI R, VACCHER E, DI GENNARO G, TIRELLI U. Stan-
ford V and concomitant HAART in 59 patients
with Hodgkin’s disease and HIV infection. Blood
2002; 100: 1984-1988.

108) SPINA M, ROSSI G, ANTINORI A, ET AL. VEBEP regi-
men and highly active antiretroviral therapy
(HAART) in patients (pts) with HD and HIV infec-
tion (HD-HIV). Ann Oncol 2008; 19: iv152, ab-
stract 227.

109) GIACALONE A, SPINA M, BERRETTA M, TIRELLI U. Two
types of fatigue in cancer patients. Br J Cancer
2012; 106: 424.

110) BERRETTA M, DI FRANCIA R, TIRELLI U. Editorial: The
new oncologic challenges in the 3rd millennium.
WCRJ 2014; 1: e133.

M. Berretta, F. Martellotta, R. Di Francia, M. Spina, E. Vaccher, L. Balestreri, E. Borsatti, et al.


