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A B S T R A C T

Purpose
The prognosis of HIV-infected patients with non-Hodgkin lymphoma in the highly active antiret-
roviral therapy (HAART) era approaches that of the general population when they are treated with
the same protocols. We analyzed the outcome of patients with Hodgkin lymphoma (HL) treated
with doxorubicin, bleomycin, vinblastine, and dacarbazine (ABVD) in the HAART era according to
HIV serostatus to establish whether this also holds true for HL.

Patients and Methods
From 1997 to 2010, 224 patients newly diagnosed with HL, of whom 93 were HIV positive, were
consecutively treated with ABVD chemotherapy. HIV-positive patients had more high-risk disease
according to the International Prognostic Score (IPS) than HIV-negative patients (IPS � 3: 68% v
26%, respectively; P � .001). Forty-seven HIV-positive patients had a CD4 count less than 200/�L,
and 92 patients received HAART during chemotherapy.

Results
The complete response rate was 74% for HIV-positive patients and 79% for HIV-negative patients
(P � not significant). After a median follow-up of 60 months (range, 8 to 174 months), 23 patients
(16 HIV-negative and seven HIV-positive patients) have experienced relapse at a median time of 6
months (range, 1 to 106 months). Five-year event-free survival (EFS) was 59% (95% CI, 47% to
70%) for HIV-positive patients and 66% (95% CI, 57% to 74%) for HIV-negative patients (P � not
significant). Five-year overall survival (OS) was 81% (95% CI, 69% to 89%) and 88% (95% CI,
80% to 93%) for HIV-positive and HIV-negative patients, respectively (P � not significant). HIV
status did not predict OS or EFS on multivariate analysis including IPS and HIV status.

Conclusion
This mature study demonstrates that HIV-positive patients with HL have more extensive disease
with more adverse prognostic factors than HIV-negative patients, but when treated with ABVD,
HIV infection does not adversely affect OS or EFS.

J Clin Oncol 30:4111-4116. © 2012 by American Society of Clinical Oncology

INTRODUCTION

The incidence of both non-Hodgkin lymphoma
(NHL) and Hodgkin lymphoma (HL) is signifi-
cantly increased in people living with HIV infec-
tion,1,2 partly related to their low CD4 cell count.
The introduction of highly active antiretroviral ther-
apy (HAART) has resulted in a significant reduction
in the incidence of some types of NHL, notably
primary CNS lymphoma, which used to present in
patients with extremely low CD4 counts.3 In con-
trast, there is no clear agreement regarding the effect

of HAART on the incidence of HL, with some series
reporting an increased incidence4,5 and others re-
porting no changes.6-8 Notwithstanding the impact
of HAART on the incidence of lymphoma, malig-
nancy accounts for one third of deaths in patients
living with HIV, and lymphoma is the most com-
mon cause of malignancy-related death in this pop-
ulation.9 In addition, HAART has resulted in a
significant improvement in the prognosis of pa-
tients with HIV and NHL. Several studies have
demonstrated that the outcome of patients with
HIV infection and diffuse large B-cell lymphoma10
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or Burkitt’s lymphoma11 is comparable to that of HIV-negative pa-
tients treated with the same chemotherapy regimens. There has not
been a similar analysis in patients with HL. The aim of this retrospec-
tive study was to analyze the outcome of patients diagnosed with HL
and treated with doxorubicin, bleomycin, vinblastine, and dacarba-
zine (ABVD) chemotherapy in the HAART era according to their
HIV status.

PATIENTS AND METHODS

Study Population

This retrospective study included patients diagnosed with classical HL
(cHL) and treated with ABVD chemotherapy during the HAART era. The
HAART era was defined as starting in January 1997, when HAART became
widely available in the United Kingdom. From 1997 to 2010, 224 patients
(including 93 patients with HIV infection) were newly diagnosed with cHL
and consecutively treated with ABVD chemotherapy in five university hospi-
tals in London. The cohort comprised 131 HIV-negative patients from St
Bartholomew’s Hospital and 93 HIV-positive patients from St Bartholomew’s
Hospital (n � 20), Chelsea & Westminster (n � 45), Royal Free Hospital
(n � 15), King’s College Hospital (n � 9), and Guy’s and St Thomas Hospital
(n � 4). There were no statistically significant differences in the clinical char-
acteristics among patients in different centers (International Prognostic Score
[IPS] � 3: St Bartholomew’s Hospital, 58%; Chelsea & Westminster, 73%;
Royal Free Hospital, 67%; King’s College Hospital, 67%; Guy’s and St Thomas
Hospital, 75%; P � .8). The management of patients (in terms of initial
investigations, treatment for early- and advanced-stage disease, the role of
radiotherapy, and administration of HAART and opportunistic infection pro-
phylaxis in HIV-positive patients) was uniform across centers. There were no
significant differences in disease-free survival (DFS), overall survival (OS), or
event-free survival (EFS) in HIV-positive patients according to center. Patient
characteristics are listed in Table 1. During the same period of time, 13 further
HIV-seropositive patients were diagnosed with cHL and did not receive ABVD
for the following reasons: localized disease treated with local radiotherapy (n�
1); treatment with other regimens (n � 7); death as a result of progression
before starting treatment (n � 4); and unrelated death before starting treat-
ment (n � 1). Similarly, during the study period, 179 HIV-negative patients
were diagnosed with cHL and 48 (27%) were treated with regimens other than
ABVD either because of the presence of localized disease treated with local
radiotherapy (six patients) or because of treatment with alternative chemo-
therapy regimens (42 patients). The latter included treatment with a nonan-
thracycline regimen in 14 elderly or frail patients (8%) or treatment in the
setting of a clinical trial.

Characteristics and Management of Patients With

HIV Infection

Nine patients (10%) were concomitantly diagnosed with HIV infection
and cHL, whereas 22 patients (24%) had a previous diagnosis of AIDS. The
median CD4 cell count at diagnosis of cHL was 185/�L (range, 4 to 1,160/�L),
and 52% of patients had a CD4 count of less than 200/�L. Among 87 patients
with available data, 52 patients (60%) had an undetectable plasma HIV viral
load at the time of cHL diagnosis. The median viral load for the remainder of
patients was 3,060 copies/mL (range, 52 to 7,490,420 copies/mL). Seventy-
three patients were receiving HAART before the diagnosis of cHL (either
because of an AIDS-defining illness or because of a low CD4 count), and 92
patients received HAART concomitantly during chemotherapy (no data were
available for the remaining patient). HAART was defined as a protease inhib-
itor or a non-nucleoside reverse transcriptase inhibitor along with a backbone
of at least two nucleoside reverse transcriptase inhibitors, as per British HIV
Association guidelines.12 When possible, ritonavir boosted protease inhibitors
were avoided because of the reported increased risk of myelotoxicity.13 All
patients received opportunistic infection prophylaxis (fluconazole for candi-
diasis, acyclovir for herpes simplex virus, trimethoprim-sulfamethoxazole or
pentamidine for Pneumocystis jiroveci, and azithromycin for Mycobacte-
rium avium).

Diagnosis and Staging

Histologic diagnosis was based on local review according to WHO crite-
ria.14 All patients underwent standard staging procedures including a neck-
chest-abdomen-pelvis computed tomography scan. A bone marrow (BM)
biopsy was performed in all patients with HIV infection and in HIV-negative
patients with advanced-stage disease (“B” symptoms, � four areas, bulky
disease, stage III or IV) or with mixed cellularity subtype.

Chemotherapy Protocol

ABVD chemotherapy was administered every 28 days, as previously
described.15 Patients with early-stage disease (stage I to IIA with no bulky
disease or other adverse prognostic factors) received four cycles of ABVD
followed by involved-field radiotherapy (IFRT), whereas the remainder of
patients received six cycles of ABVD with IFRT to areas of bulky disease or
residual masses. Thus, 28 patients (seven HIV-positive patients, including one

Table 1. Patient Demographics and Clinical Characteristics According to
HIV Status

Demographic or Clinical
Characteristic

HIV-
Positive
Patients
(n � 93)

HIV-
Negative
Patients

(n � 131)

PNo. % No. %

Male 83 89 75 57 � .001
Age, years

Median 41 31
Range 26-73 16-70
� 45 31 33 26 20 .03

Histologic subtype � .001
Nodular sclerosis 15 16 100 76
Mixed cellularity 51 55 27 21
Lymphocyte depleted 3 3 1 1
Unknown 24 26 3 2

“B” symptoms 75 81 52 40 � .001
WBC, � 109/L

Median 4.3 9.5
Range 0.3-14.1 2-39
� 15 0 0 22 17 � .001

Lymphocyte count, � 109/L
Median 0.9 1.5
Range 0.09-3.1 0.1-3.9
� 0.6 64 68 6 5 � .001

Hemoglobin, g/dL
Median 10.9 12.2
Range 4.1-15.3 2.2-16.6
� 10.5 41 44 27 21 � .001

Albumin, g/L
Median 33 42
Range 10-49 21-54
� 40 73 79 48 37 � .001

Bone marrow involvement 42 45 5 4 � .001
Spleen involvement 23 25 7 5 � .001
Lung involvement 5 5 11 8 .4
Liver involvement 17 18 15 11 .2
Stage � .001

I 6 6 14 11
II 13 14 72 55
III 24 26 18 14
IV 50 54 27 21

International Prognostic Score � .001
0-2 29 31 92 70
3-7 63 68 34 26
Unknown 1 5 4)
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with bulky disease and four with B symptoms undertreated as a result of HIV
infection) received treatment for early-stage HL with four courses of ABVD
plus IFRT, whereas 195 patients (85 HIV-positive patients, among whom two
who were overtreated as a result of HIV infection) received treatment for
advanced-stage HL with six courses of ABVD. Granulocyte colony-
stimulating factors were administered according to oncology guidelines as
secondary prophylaxis.

Definitions

Response was assessed after completing treatment (ie, after IFRT, for
patients who received IFRT) using standard response criteria in use at the
time.16 Response rate included complete response (CR) and CR uncertain
(CRu). OS was defined as the time from HL diagnosis to death from any cause,
with surviving patients censored at last follow-up. EFS was defined for all
patients as time from diagnosis to failure of treatment (including not achieving
CR/CRu or relapse after CR/CRu) or death from any cause.17 DFS was defined
for patients achieving CR/CRu as the time from response to disease recurrence
or death as a result of HL or acute toxicity of treatment.17

Statistical Analysis

All patients with available data were included in the main analysis. Dif-
ferences between HIV-positive and HIV-negative patients in the distribution
of demographic and clinical variables were assessed using the �2 test or Fisher’s
exact test. Median follow-up was calculated for patients alive at last follow-up.

Survival analysis for OS, EFS, and DFS was performed using the Kaplan-
Meier method, and comparisons between groups were performed using the
log-rank test. Univariate and multivariate analyses were performed using the
Cox regression proportional hazards model. The following binary variables
were included in univariate analysis: sex, age � 45 years, stage III or IV, WBC
count � 15 � 109/L, lymphocyte count less than 0.6 � 109/L, hemoglobin less
than 10.5 g/dL, albumin less than 40 g/L, histologic subtype, presence of B
symptoms, BM involvement, and HIV status. Adjusted models were con-
structed using prespecified prognostic variables. Univariate and multivariate
analyses for all outcomes were repeated including HIV status and IPS as a score
(0 to 2 v � 3), rather than the individual variables that compose the IPS. A
logistic regression model was used to estimate the effect of HIV status on
response rate after adjusting for covariates. Statistical significance was set as
P � .05. All statistical analyses were performed using STATA version 11
(STATA, College Station, TX) and SPSS version 16.0 (SPSS, Chicago, IL).

RESULTS

Response to Therapy

Forty-six patients (including eight HIV-positive patients) re-
ceived IFRT because of early-stage disease (n � 15; HIV positive,
n � 6), bulky disease at diagnosis (n � 21; HIV positive, n � 1),
persistence of residual masses after completing chemotherapy (n � 7;
HIV positive, n � 1), or a perceived high-risk disease by the attending
physician (n � 3, all HIV negative). The response after completing
treatment (including IFRT in patients who received it) was as
follows: CR/Cru in 172 patients (77%), partial response in 33
patients (15%), and stable disease/progression in 18 patients (8%).
One patient with HIV infection died of neutropenic sepsis after the
last cycle and was not assessable for response (Table 2). The only
variable associated in univariate analysis with achieving a CR/CRu
was stage III or IV (P � .02). HIV status and IPS (0 to 2 v � 3) did
not impact on the response rate. Multivariate analysis including
HIV status and the variables composing the IPS did not identify
any significant factors associated with response.

Relapse and DFS

After a median follow-up of 60 months (range, 8 to 174 months),
16 HIV-negative patients (16%) and seven HIV-positive patients

(10%) in CR/CRu after treatment experienced relapse. The median
time to relapse was 7 months (range, 1 to 108 months) for HIV-
negative patients and 5 months (range, 1 to 37 months) for HIV-
positive patients. Five-year DFS was 85% (95% CI, 76% to 91%) and
87% (95% CI, 74% to 94%) for HIV-negative and HIV-positive pa-
tients, respectively (P � .5). Stage III or IV disease was associated with
a trend toward a shorter DFS on univariate analysis (P � .07). No
variables retained predictive value on multivariate analysis. After ad-
justing for IPS, HIV remained nonsignificant for DFS.

OS and EFS

Sixteen HIV-negative patients and 15 HIV-positive patients have
died at a median time of 32 months (range, 5 to 97 months) and 9
months (range, 1 to 75 months), respectively. The cause of death for
HIV-negative patients was HL in 15 patients and cardiac cause in one
patient. Among HIV-positive patients, 10 patients died of HL, one
patient died of neutropenic sepsis after the last cycle of chemotherapy,
one patient died of an opportunistic infection 1 year after the diagnosis
of HL, and three patients died of other unrelated causes (pancreatic
adenocarcinoma, stroke, and heart attack; n � 1 each). Five-year OS
for HIV-negative patients was 88% (95% CI, 80% to 93%), with no
significant differences compared with HIV-positive patients (81%;
95% CI, 69% to 89%; P � .15; Fig 1). The variables associated with a
shorter OS on univariate analysis were the following: stage III or IV
disease, low hemoglobin level, presence of B symptoms, presence of
BM involvement, and IPS� 3 (Fig 2). On multivariate analysis includ-
ing HIV status, the only variable associated with a shorter OS was

Table 2. Response to Treatment After ABVD Chemotherapy With or
Without IFRT

Response

HIV-Positive
Patients

HIV-Negative
Patients

PNo. % No. %

CR/CRu 69 74 103 79 .34
PR 16 17 17 13
SD/progression 7 8 11 8
Toxic death 1 — —

Abbreviations: ABVD, doxorubicin, bleomycin, vinblastine, and dacarbazine;
CR, complete response; CRu, complete response uncertain; IFRT, involved-
field radiotherapy; PR, partial response; SD, stable disease.
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Fig 1. Overall survival according to HIV status.
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high-risk IPS (hazard ratio, 1.973; 95% CI, 0.9 to 4.326; P � .09).
Five-year EFS was 66% (95% CI, 57% to 74%) and 59% (95% CI, 47%
to 70%) for HIV-negative and HIV-positive patients, respectively
(P � .5; Fig 3). Advanced stage, low hemoglobin, presence of B
symptoms, and presence of BM involvement were associated with a
shorter EFS in the univariate analysis. Only stage III or IV disease
retained predictive value for EFS on multivariate analysis including
HIV status. IPS did not predict EFS on multivariate analysis.

Outcome According to HIV Status in Patients With

Advanced-Stage HL

There were no differences in DFS, EFS, or OS according to HIV
status in patients with advanced-stage HL. Five-year DFS for HIV-
negative patients was 84% (95% CI, 74% to 91%) compared with 88%
(95% CI, 75% to 94%) in HIV-positive patients (P � .6). No variables
retained predictive value on multivariate analysis. After adjusting for
IPS, HIV serostatus remained nonsignificant for DFS. The OS rates at
5 years were 85% (95% CI, 77% to 91%) and 83% (95% CI, 71% to
90%) for HIV-negative and HIV-positive patients, respectively
(P � .6). On multivariate analysis including HIV status, the only
variable associated with a shorter OS was high-risk IPS (hazard ratio,
2.044; 95% CI, 0.9 to 4.564; P � .08). Five-year EFS rates for HIV-
negative and HIV-positive patients were 64% (95% CI, 54% to 73%)
and 64% (95% CI, 53% to 74%), respectively. After adjusting for IPS,
HIV remained nonsignificant for EFS.

DISCUSSION

This large retrospective study with a long follow-up demonstrates for
the first time, to our knowledge, that in the HAART era, the outcome
of HL in patients with HIV infection treated with the standard ABVD
regimen is comparable to that of HL in the general population. The
incidence of HL, a non–AIDS-defining malignancy with an unclear
relationship with the CD4 count, is, nonetheless, significantly in-
creased in the HIV population.1,2 In contrast with other types of
lymphoma where incidence increases in patients with lower CD4
counts, some studies have shown that the incidence of HL is lower in
patients with severe immunosuppression than in those with moderate
immunosuppression.4,18 There is also evidence in some series, but not
confirmed in others,6-8 that the incidence of HL is increasing in the
HAART era.4,5 The basis for this is unclear, but if confirmed, we
should expect to see more HIV-positive patients diagnosed with HL in
the years to come.

The clinical characteristics of HL in patients with HIV infection
have been compared with those of NHL in patients with HIV infec-
tion.19 The proportion of patients with aggressive clinical features at
diagnosis of HL has been shown to be higher in the HIV population
than in HIV-negative patients, and this observation has been con-
firmed in the current series. Eighty percent of HIV-positive patients
had stage III or IV disease at diagnosis, compared with 35% of HIV-
negative patients, and in 68% of HIV-positive patients, the IPS was
� 3. The IPS (developed for patients with advanced-stage HL) has
demonstrated its predictive value in HIV-negative patients20 and in
HIV-positive patients treated with the Stanford V regimen,21 but not
in patients with HIV infection treated with ABVD.22 In the current
study, IPS � 3 was associated with a significantly shorter OS, confirm-
ing that a high-risk IPS confers a poor prognosis in this population.

Despite the poor-risk features of HL in the HIV population, this
study demonstrates for the first time that their outcome is comparable
to that in HIV-negative patients when treated with the same regimen
(ABVD). Five-year OS rates were 88% and 81% in HIV-negative and
HIV-positive patients, respectively, and 5-year EFS rates were 66%
and 59%, respectively, with no significant differences according to
HIV status. The largest series in 62 HIV-positive patients treated with
ABVD reported a 5-year OS of 76%, similar to the results in the
current study.23 Another study reporting on the Stanford V regimen in
59 patients with HIV and HL showed 3-year OS and DFS rates of 51%
and 68%, respectively.21 The more intensive bleomycin, etoposide,
doxorubicin, cyclophosphamide, vincristine, procarbazine, and pred-
nisone (BEACOPP) regimen has also been used in a small series of 12
HIV-positive patients, but two patients treated in the pre-HAART era
died of opportunistic infections within the treatment period,24 and a
more recent study, presented only in abstract form, has reported
considerable toxicity in HIV-positive patients receiving BEACOPP.25

However, none of these studies have compared the outcome of pa-
tients with HL treated with the same chemotherapy regimen accord-
ing to HIV status. In contrast, several studies have shown that the
outcome of patients with NHL and HIV infection in the HAART era
approaches that of HIV-negative patients when treated with the same
protocols. The outcome of patients with HIV and NHL was dismal
before the introduction of HAART, and patients were frequently
treated with regimens that would have been considered palliative in
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the general population.26 The introduction of HAART and the in-
creased experience in using standard chemotherapy regimens and
better supportive therapy27 have resulted in the clear demonstration
that even intensive chemotherapy protocols are feasible in patients
with HIV28 and that the outcome of HIV-positive patients with
Burkitt’s lymphoma11 and diffuse large B-cell lymphoma10 is similar
to that of HIV-negative patients when they received the same chemo-
therapy regimens. This study demonstrates for the first time, to our
knowledge, that the same applies to HL.

The objective of this study was to analyze the outcome of HIV-
positive patients with cHL deemed by their treating physicians to be fit
enough to receive ABVD and to compare it with the outcome of this
regimen in the general population, rather than to describe the prog-
nosis of HIV-positive patients with cHL, because this has been previ-
ously reported. Hence, as in any study on the outcome of patients after
a specific treatment, there is an inherent selective bias in this series.
However, such bias affects both groups, as demonstrated by the fact
that in the study period, 27% of HIV-negative patients were treated
with regimens other than the standard ABVD and this included 8% of
patients who were considered too frail to receive ABVD. Nevertheless,
the HIV-positive patients had significantly more poor-risk features
than the HIV-negative patients, supporting the fact that the selection
bias did not result in a better risk group for HIV patients, which would
invalidate the main conclusion of this study.

One of the caveats of the present study is the lack of detailed
prospectively recorded data on toxicity, dose reductions, and treat-
ment delays, on account of its retrospective nature. Chemotherapy
delivery in HIV-seropositive patients has been associated with greater
toxicity and thus delays in the delivery of treatment.29 However, even
the most intensive regimens are feasible if patients receive appropriate
supportive therapy.

Despite the increasingly widespread use of concomitant HAART
during chemotherapy, this approach remains controversial, with
some centers stopping HAART during chemotherapy for NHL to
avoid increased toxicity.30 Nevertheless, in patients with HIV receiv-
ing chemotherapy for HL, both the use of HAART and the response to
HAART have been associated with a better outcome.23,31 In the cur-
rent study, 92 of 93 HIV-positive patients received HAART concom-
itantly with ABVD, and only one HIV-positive patient died of
treatment-related toxicity. The lack of differences in OS and EFS
between HIV-positive and HIV-negative patients suggests that con-

comitant treatment with HAART neither increases the fatal toxicity of
patients treated with ABVD nor jeopardizes their outcome.

In summary, this study consolidates the increasingly prevalent
notion that, in the current HAART era, patients with HIV and lym-
phoma should be treated with the same protocols used in HIV-
negative patients. As a corollary, HIV status should be removed from
the exclusion criteria for entry onto clinical trials.
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