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Abstract
Anaplastic large cell lymphoma (ALCL) is a distinct subtype of peripheral T-cell lymphoma (PTCL) characterized by the
expression of CD30 in lymphoma cells. Like aggressive B-cell non-Hodgkin lymphoma, the risk of developing PTCL is also
increased in the setting of HIV infection. To date, the occurrence of ALCL in HIV-positive individuals is limited to a few case
reports and small case series. A total of 37 cases of HIV-associated ALCL were identified after reviewing the available published
literature. Analysis of these cases showed that this group of HIV-infected patients was on average 38 years of age with a male-tofemale ratio of 4:1, and a reported median CD4 cell count of 83 cells/mm3. HIV-associated ALCL cells rarely expressed anaplastic
lymphoma kinase. Epstein–Barr virus infection was associated with one-third of the cases. These lymphomas manifested almost
exclusively with extranodal involvement and exhibited a very aggressive clinical course. The median overall survival was 5 months.
The administration of chemotherapy and early stages at presentation were identified as good prognostic factors, while the use of
HAART showed a statistical trend toward improved survival in HIV-associated ALCL.
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Introduction
Non-Hodgkin lymphoma (NHL) is at present the
most common malignancy that occurs in human
immunodeficiency virus (HIV)-infected patients [1].
NHL is also the most common cause of death, and
accounts for up to 23% of the mortality in HIVinfected individuals [2]. As the HIV epidemic
developed, aggressive forms of B-cell NHL such as
Burkitt lymphoma and primary effusion lymphoma
(PEL) became recognized as acquired immunodeficiency syndrome (AIDS)-defining illnesses. These
HIV-associated B-cell lymphomas are characterized
by an aggressive clinical course and high frequency of
extranodal involvement. A large proportion of HIVassociated B-cell NHL demonstrate viral coinfection
with Epstein–Barr virus (EBV) (e.g. 40–60% compared to 10–20% in non-HIV-associated NHL) [3]
and human herpesvirus-8 (HHV-8) [4].

Despite the fact that the majority of HIV-associated lymphomas are of a B-cell phenotype, several
peripheral T-cell lymphoma (PTCL) subtypes have
also been documented in HIV-positive persons [5].
Based upon epidemiological studies, the risk of
developing PTCL in HIV-positive individuals is 15
times higher than in the general population [6].
PTCL represents 12–15% of all NHL in HIVseronegative Western populations [7]. Studies involving Asian and Latin-American populations have
shown a slightly greater proportion of PTCL [8,9],
related to an increased prevalence of viral infections
such as EBV and human T-lymphotropic virus type 1
(HTLV-1) and/or genetic predisposition.
PTCL arises from mature, post-thymic T-cells,
and, according to the clinical, pathological, molecular, and genetic features, is divided into specific
subtypes. The most common PTCL subtypes encountered in the HIV-negative population, in order of
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frequency, are PTCL not otherwise specified (PTCLNOS), angioimmunoblastic lymphoma (AITL), and
anaplastic large cell lymphoma (ALCL) [10]. A
retrospective study involving 93 previously published
cases of systemic and cutaneous HIV-associated
PTCL similarly showed that PTCL-NOS (38%)
and ALCL (18%) were the most common HIVassociated PTCL subtypes to be reported [11].
Another study focusing solely on HIV-associated
systemic PTCL found that PTCL-NOS accounted
for 42% of cases and ALCL for 28% [5].
ALCL is a T-cell lymphoma characterized by large
anaplastic lymphoma (hallmark) cells containing
abundant cytoplasm and pleomorphic, often horseshoe-shaped, nuclei that have a tendency to grow
cohesively and invade lymph node sinuses [7].
Tumor cells are positive for CD30 and cytogenetic
analysis shows a characteristic chromosomal translocation, t(2;5)(p23;q35), resulting in the fusion of the
nucleophosmin (NPM) gene on chromosome 5q35
to a portion of the anaplastic lymphoma kinase
(ALK) gene on chromosome 2p23, generating a
chimeric mRNA molecule. Other less common
translocations seen in ALCL pair the ALK gene
with genes located in chromosomes 1, 2, 3, 17, 19,
22, and X [10]. These chromosomal aberrations lead
to the activation of the ALK protein, a transmembrane receptor tyrosine kinase that belongs to the
insulin receptor superfamily. ALK gene rearrangement is seen in 40–60% of ALCL cases [12]. ALKpositive ALCL carries a favorable prognosis, with a
5-year survival of 80%. On the other hand, ALKnegative ALCL portends a poor prognosis, with a 5year survival of 33% [13].
In recent years, the number of publications
reporting an association between HIV infection and
the development of ALCL has increased [5,11].
However, complete data on HIV-associated ALCL
are lacking. Therefore, the aim of this review is to
describe the clinicopathological characteristics and
outcome of HIV-associated ALCL as well as identify
potential prognostic indicators for this aggressive Tcell lymphoma.
Methods
Published literature (PubMed/MEDLINE and article references) was searched from January 1985 to
October 2009 for cases using the terms ‘HIV or
AIDS’ and ‘ALCL or anaplastic large cell lymphoma.’ Only cases with morphological and/or immunohistochemical confirmation of systemic ALCL,
according to the World Health Organization (WHO)
Classification of Lymphoproliferative Disorders, in
HIV-positive individuals were included. Cases with a
negative or unknown HIV status, cases of primary
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cutaneous ALCL, and cases with anaplastic large cell
morphology of a B-cell origin were excluded.
Data were tabulated according to the following
extracted variables: patient age, gender, country or
region of report, CD4 cell count, HIV viral load at
the time of lymphoma diagnosis, use of highly active
antiretroviral therapy (HAART), presence of opportunistic infections, immunophenotype, ALK expression, evidence of viral coinfection (EBV, HHV-8,
HTLV-1), molecular studies (ALK and T-cell
receptor [TCR] gene rearrangement), tumor location, bone marrow involvement, stage of lymphoma
(Ann Arbor classification), lactate dehydrogenase
(LDH) levels, treatment (e.g. chemotherapy, radiotherapy, etc.), final outcome, and cause of death.
Descriptive statistics were used to report clinicopathological characteristics. Survival analyses were
performed using Kaplan–Meier non-parametric estimates for incomplete observations. Survival curves
were compared using the log-rank test. The threshold of significance was a p-value of less than 0.05.
MedCalc software (Mariakerke, Belgium) was used
to perform survival analyses and generate graphs.

Results
Search results
Our initial search resulted in 71 articles from which
29 manuscripts were finally included [14–42], which
accounted for 37 cases fulfilling the abovementioned
inclusion criteria of pathologically confirmed HIVpositive ALCL.
Clinical findings
The clinical characteristics of 37 patients with HIVassociated ALCL are summarized in Table I. The
average patient age (n ¼ 35) was 38.2 years, with a
male:female ratio of 4:1, and a median CD4 cell count
of 83 cells/mm3. HIV viral load was not consistently
provided (n ¼ 6), but in those cases where these data
were available the viral load ranged from 82 000 to 600
000 copies. HIV status was also evaluated according to
the presence of prior AIDS-defining illnesses. There
were 11 patients with a notable AIDS-defining illness,
commonly due to an opportunistic infection. Of the
patients reviewed, seven (21%) received HAART
therapy while 26 (79%) did not. For the remaining
four cases, no information regarding antiretroviral
therapy was documented.
Lymphoma stage was provided for all patients
(n ¼ 37). Most cases (78%) presented with advanced
lymphoma (i.e. stage III or IV). All (100%) patients
had extranodal involvement. The most common
extranodal sites were the lung, soft tissue, liver, and
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Table I. Clinical characteristics of HIV-associated anaplastic large
cell lymphoma.
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Patient features (n ¼ cases with
available data)
Age, years (n ¼ 37)
Sex (n ¼ 35)
Male
Female
CD4 count, cells/mm3 (n ¼ 22)
Prior AIDS-defining illness (n ¼ 21)
Mycobacterium avium complex
Candida sp.
Pneumocystis jiroveci
Toxoplasma gondii
Cryptosporidium sp.
Other*
No prior
Lymphoma location (n ¼ 36)
Nodal
Extranodal
Lung
Soft tissue
Liver and spleen
Skin
Bone marrow
Head and neck
Other sites{
Clinical lymphoma stage (n ¼ 37)
I–II
III–IV
LDH levels, mg/dL (n ¼ 7)
Lymphoma therapy (n ¼ 33)
CHOP/CHOP-like regimen
Other chemotherapy regimens
Supportive or no therapy{
Outcome (n ¼ 33)
Alive
Dead
Survival time, months (n ¼ 32)
Cause of death (n ¼ 16)
Lymphoma progression
Opportunistic infection
Other infectionx
Thyrotoxicosis

n/Mean

%/Range

38

1–66

28
7
83

80
20
20–300

4
3
2
2
2
2
10

19
14
14
10
10
10
48

10
36
9
9
9
6
6
4
7

28
100
25
25
25
17
17
11
19

8
29
1142

22
78
245–4275

13
6
14

39
18
42

10
23
5

30
70
0–54

6
5
4
1

37
31
25
6

*Includes Cytomegalovirus, Kaposi sarcoma.
{
Includes GI tract, heart, kidneys, adrenals, brain.
{
Includes radiotherapy alone and propranolol.
x
Includes sepsis, pneumonia.

spleen; as an example of the potential of extranodal
involvement in HIV-associated ALCL, Figure 1
depicts cardiac (A) and renal (B) involvement. Ten
cases (28%) presented with concurrent nodal involvement. LDH levels were elevated in all the
reported cases (n ¼ 7).
In terms of therapy (n ¼ 33), 58% of the cases
received chemotherapy or chemoradiotherapy and
42% of the cases received supportive or no treatment.
In the patients treated with chemotherapy (n ¼ 19),
the most common regimen used was standard CHOP
(cyclophosphamide, doxorubicin, vincristine, predni-

sone; n ¼ 9; 47%). CHOP-like regimens such as
EPOCH (etoposide, doxorubicin, vincristine, cyclophosphamide, prednisone; n ¼ 2; 11%), COPE
(cyclophosphamide, vincristine, prednisone, etoposide; n ¼ 1; 5%), and CHOP/bleomycin (n ¼ 1; 5%)
were used in a few patients, methotrexate-containing
regimens were used in three patients (16%), and the
regimen was not specified in three (16%). Response
was reported in 14 patients, from which 10 (71%)
achieved a complete response, two (14%) achieved a
partial response, and two (14%) did not show a
response to chemotherapy, with or without radiation.
Patient outcome and survival were reported in 33
and 32 cases, respectively (Table I). The documented median overall survival (OS) was 5 months
(Figure 2). At the time of this review, 70% of patients
were deceased. The most common causes of death
were lymphoma progression (37%) and opportunistic infections (31%).
Pathologic findings
The pathologic findings are summarized in Table II.
Four cases stated a pathological diagnosis of ALCL
but did not give further details on the morphology or
immunophenotypic profile [22,23,25,30]. Similar to
immunocompetent cases, HIV-positive ALCL presented with a broad spectrum of morphological
features. Lymphoma cell size ranged from small to
large, including anaplastic ‘hallmark’ cells. In all of
the cases lymphoma cells were positive for CD30
expression, fulfilling the diagnostic criteria for ALCL.
The most common T-cell antigens expressed in HIVassociated ALCL were CD45RO (88%), CD2
(83%), CD5 (78%), CD4 (75%), and CD43 (73%).
Ki-67 was reported in five cases and in all the cases
was higher than 60%. CD3 and CD8 were expressed
in 61% and 9% of the cases, respectively. One of the
most important findings was that ALK-1 immunohistochemical stains were positive in only two of the
evaluated cases (11%) [19,33], although none of the
eight evaluated cases for ALK gene rearrangement
detected abnormalities [14,19,34,39,40]. TCR gene
rearrangement was positive in 100% of the evaluated
cases (n ¼ 14). EBV coinfection was evident by
means of positive EBV-encoded RNA (EBER)
in situ hybridization in 33% of the cases, but latent
membrane antigen-1 (LMP-1) immunoreactivity was
seen in only 7% of cases. Coinfection with HTLV-1
and HHV-8 was not shown by polymerase chain
reaction (PCR) in any of the tested cases.
Prognostic factors
The survival analyses were performed using available
data from 32 cases of HIV-associated ALCL that

Leuk Lymphoma Downloaded from informahealthcare.com by Brown University Library on 07/22/11
For personal use only.

HIV-associated ALCL

433

Figure 1. Involvement of (A) the myocardium (H&E stain, original magnification 6 400) and (B) kidney (H&E stain, original
magnification 6 200) by HIV-associated anaplastic large cell lymphoma. Reproduced with kind permission from [36].

The significance of the International Prognostic
Index (IPI) or the Prognostic Index in PTCL-NOS
(PIT) on prognosis could not be performed as there
were insufficient published data on performance
status (n ¼ 2) and LDH levels (n ¼ 7) in the
reviewed studies.
Discussion

Figure 2. Kaplan–Meier survival estimates in 32 cases of HIVassociated anaplastic large cell lymphoma.

reported outcome. In the univariate analysis, we
evaluated age, sex, CD4 cell count, use of HAART,
lymphoma stage, EBV status, bone marrow involvement, and use of chemotherapy. Patients treated with
chemotherapy (n ¼ 19) had a median OS of 7
months, while untreated patients had a median OS
of 2 months (n ¼ 13) (p ¼ 0.0141; Figure 3); cases
with early-stage lymphoma did not reach a median
OS, while patients with advanced stage lymphoma
had a median OS of 4 months (p ¼ 0.0295; Figure
4); and, in those patients treated with HAART, the
median OS was 12 months, compared with 4 months
in patients not treated with HAART (p ¼ 0.1011;
Figure 5). Clinical stage and use of HAART lost their
statistical significance when evaluating survival estimates in chemotherapy-treated patients (p ¼ 0.06 for
both factors; data not shown).

This is the first comprehensive review of HIVassociated ALCL. Limitations of this review are
related to the retrospective nature of the study, with
limited available data in some cases and potential
selection bias. Accordingly, we have included peerreviewed cases of ALCL in HIV-positive individuals,
which could have potentially been misdiagnosed by
their authors and, in turn, could have biased our
data. Incomplete published data in some cases
prevented us from performing further analyses for
important prognostic features such as the IPI or the
PIT scores.
ALCL is a mature T-cell lymphoma that has
attracted much interest since the identification of
ALK-positive and ALK-negative variants. The ALKnegative ALCL has been included as a provisional
separate entity in the recent WHO classification of
lymphomas [43]. In the general population, ALCL
accounts for 3% of adult NHL and 10–20% of
childhood lymphomas. Prior review of the literature
showed that ALCL is the second most common
PTCL subtype reported in HIV-positive individuals,
accounting for 28% of all published HIV-associated
PTCL cases [5,11]. This is higher than the distribution seen in PTCL of immunocompetent individuals.
A recent study showed that ALCL, when including
both ALK-positive and ALK-negative cases,
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Table II. Pathological characteristics of HIV-associated anaplastic
large cell lymphoma.
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Lymphoma features
Immunohistochemistry
CD30
CD45
CD2
CD3
CD4
CD5
CD7
CD8
CD43
CD45RO
CD56
EMA
ALK-1
LMP-1 (EBV)
LNA-1 (HHV-8)
Molecular studies
TCR gene rearrangement
ALK gene rearrangement
EBER in situ hybridization
HTLV-I PCR
HHV-8 PCR

Case number Case number
studied
positive

%

37
20
6
28
12
9
3
11
11
17
6
29
18
15
1

37
15
5
17
9
7
0
1
8
15
1
20
2
1
0

100
75
83
61
75
78
0
9
73
88
17
69
11
7
0

14
8
18
3
1

14
0
6
0
0

100
0
33
0
0

Figure 4. Kaplan–Meier survival estimates in 32 cases of HIVassociated anaplastic lymphoma according to clinical stage.

EMA, epithelial membrane antigen; ALK-1, anaplastic lymphoma
kinase 1; LMP-1, latent membrane antigen-1; EBV, Epstein–Barr
virus; LNA-1, latent nuclear antigen-1; HHV-8, human herpesvirus 8; TCR, T-cell receptor gene rearrangement; EBER, EBVencoded RNA; HTLV-1, human T-lymphotropic virus-1; PCR,
polymerase chain reaction.

Figure 5. Kaplan–Meier survival estimates in 31 cases of HIVassociated anaplastic lymphoma according to use of highly-active
antiretroviral therapy (HAART).

Figure 3. Kaplan–Meier survival estimates in 32 cases of HIVassociated anaplastic large cell lymphoma according to therapy
received.

accounted for only 12% of cases, thereby representing the third most common PTCL subtype seen in
the HIV-negative population [10]. The average
patient age of our cases was relatively young (38
years), and included patients as young as 1 year of
age. By comparison, in the HIV-negative population,

the peak incidence of ALK-negative ALCL is in
adults (40–65 years), unlike ALK-positive ALCL,
which occurs most commonly in children and young
adults [43]. The lack of ALK expression in HIVassociated ALCL could be a function of the
characteristics of the population or the HIV status
per se; this is unclear at the moment. The male
predominance of ALCL in HIV-positive patients is
similar to that reported in the general population.
The effect of different ethnicities was not reviewed.
ALCL poses a diagnostic challenge, given its broad
morphologic spectrum (e.g. anaplastic appearance,
lymphohistiocytic pattern, small cell pattern, and
Hodgkin-like pattern) and apparent null-cell immunophenotype due to the loss of several pan T-cell
antigens [7]. ALCL needs to be distinguished from
primary cutaneous ALCL, other T- or B-cell
lymphomas with anaplastic features and/or CD30
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expression, and other anaplastic tumors seen in the
setting of HIV infection (e.g. anaplastic plasmacytoma, germ cell neoplasia, poorly differentiated carcinoma). HIV-associated ALCL in reviewed cases
appeared to present with similar morphological
characteristics to those noted in immunocompetent
patients, including the presence of hallmark cells and
Reed–Sternberg-like cells. The overall immunophenotype of HIV-ALCL cases demonstrated consistent
CD30 immunoreactivity, expression of one or more
T-cell antigens, rare CD8-positive cases, and positivity for epithelial membrane antigen (EMA) in the
majority of cases. The expression of CD3 in our
cohort seems higher than that previously reported in
immunocompetent cases of ALCL [7]; this could be
explained by chance or a real difference seen in HIVpositive cases. However, other more useful markers
such as CD2, CD4, and CD5 were also positive in a
significant proportion of patients in this study. The
most noticeable feature in these HIV-associated
ALCL cases is the large proportion of cases that
lacked ALK expression. This review identified only
two ALK-positive cases, one of which lacked ALK
gene rearrangement [19]. In the second ALKpositive case, ALK gene rearrangement was not
performed [33]. In the HIV-negative (general)
population, ALK-negative ALCL occurs predominantly in adults, involves mainly lymph nodes, and
exhibits a poorer clinical outcome with conventional
chemotherapy [43]. The preponderance of ALKnegative cases seen in our HIV-positive reviewed
cases could certainly help explain the poor prognosis
observed in this cohort of HIV-positive ALCL cases.
The development of HIV-associated ALCL in our
series of published cases appears to be associated
with marked immunosuppression. The median CD4
cell count was under 100 cells/mm3, which is
indicative of marked immunodeficiency. Many of
the patients also had a history of AIDS. However, in
many of these cases HIV infection was diagnosed
concurrently at the time their ALCL was diagnosed.
The large proportion of HIV-positive patients with
significant immunodeficiency is likely related to the
fact that the majority (79%) of these individuals did
not receive HAART therapy. These findings are
similar to the known association between HIVassociated immunodeficiency and the development
of certain aggressive AIDS-related B-cell lymphomas, such as diffuse large B-cell lymphoma and
plasmablastic lymphoma [44,45]. Of interest, HIVassociated Burkitt lymphoma and Hodgkin lymphoma tend to arise at comparatively higher CD4 cell
counts (e.g. over 200 cells/mm3) [45,46].
Latent infection with oncogenic gamma-herpesviruses such as EBV and HHV-8 plays a key etiologic
role in HIV-related lymphomagenesis [4]. EBV is
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associated with the development of several HIVassociated lymphomas such as Burkitt lymphoma
[47], plasmablastic lymphoma [44], primary central
nervous system (CNS) lymphoma [4], and primary
effusion lymphoma [4]. The exact role of EBV in
PTCL is unclear. In certain subtypes of PTCL, such
as AITL, evidence of EBV infection can be demonstrated in the reactive background comprising largely
B-cells [48]. Both ALK-positive and ALK-negative
ALCL in the general population have been reported
to be consistently negative for EBV (i.e. EBER and
LMP-1) [43]. Therefore, it is of interest that our
review detected several cases in which EBV coinfection was reported (one LMP-1-positive case, six
EBER-positive cases); it is currently unclear whether
this is a real correlation or just the product of
misdiagnosis. While some studies showed no correlation between EBV status and survival in immunocompetent cases of AITL [49], others found EBV
status to be an adverse prognostic factor in immunocompetent cases with PTCL-NOS [50]. In the
setting of HIV infection, demonstration of EBV
coinfection appears to portend a better prognosis in
HIV-associated PTCL [5]. In the present report,
however, EBV did not correlate with survival in HIVassociated ALCL.
With the emergence of HAART, the efficacy of
systemic chemotherapeutic regimens for managing
HIV-associated lymphomas has improved. This is
due, in part, to a decrease in the rate of opportunistic
infections and improvement in host immunity seen in
cases that respond to antiretroviral therapy [51–53].
HAART has clearly lowered the incidence of certain
AIDS-related malignancies such as Kaposi sarcoma
and primary CNS lymphoma [54,55]. With the
absolute reduction in incidence of these AIDSdefining cancers that were previously frequently
encountered in the pre-HAART era, a relative
increase in other malignancies can be expected.
Indeed, an increase in the incidence of Hodgkin
lymphoma and other non-AIDS-defining cancers
(e.g. anal cancer, lung cancer) has been reported in
recent years (HAART era) [55,56]. Prospective
studies examining AIDS-related lymphomas have
noted that response to HAART correlates with a
better survival [51,52]. HAART has previously also
been shown to be associated with improved survival
with HIV-associated PTCL [5]. Not surprisingly, in
our review, the use of HAART in HIV-associated
ALCL showed a similar trend toward better survival.
Advanced clinical stage in our review correlated
with a poor survival. Multiple prognostic factors have
been evaluated for ALCL in immunocompetent
persons. In particular, the IPI score has proved to
be a reliable prognostic tool for ALCL in HIVnegative cases [57–60]. The IPI score in patients with
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HIV-associated lymphomas has been recognized as a
reliable prognostic indicator [61–65], as has CD4 cell
count [66]. However, the vast majority of HIVassociated lymphoma cases in which the IPI score
was studied were of B-cell origin. We were unable to
evaluate the significance of the IPI or PIT score in
cases of HIV-associated ALCL because of limited
available published data.
In terms of treatment, patients with HIV-associated ALCL who were not treated with chemotherapy had a poor prognosis of approximately 2 months.
Chemotherapy seems to be a very strong factor for
survival. CHOP and CHOP-like regimens were used
in the majority of the patients obtaining an 85%
overall response rate. Despite this initial good
response to therapy, the prognosis in chemotherapy-treated patients continues being poor at 7
months.
Conclusion
In summary, we provide the first large comprehensive review of HIV-associated ALCL. These data
show that HIV-associated ALCL tends to manifest in
young males with advanced lymphoma, exhibits an
aggressive clinical course, and presents almost
exclusively with extranodal disease. Poor patient
outcome in these cases appears to be related to the
lack of ALK expression, low patient CD4 cell counts,
and the large proportion of individuals who do not
receive therapy given their poor performance status
and/or comorbid disease. Chemotherapy seems to
play an important role in the management of this
condition, although a standard of care has not been
determined. HAART appears to be beneficial in the
management of this aggressive HIV-associated
PTCL. Further research is needed to improve the
outcome of patients with HIV-associated ALCL.
Declaration of interest: The authors report no
conflicts of interest. The authors alone are responsible for the content and writing of the paper.
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