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Abstract

There are no data in Argentina on the response rates to first-line treatment of classical Hodgkin Lymphoma (cHL) outside
clinical trials. A total of 498 patients from 7 public and private hospitals in Argentina were retrospectively examined. The
median follow-up was 37.4 months (CI 95% 17.7-63.5). The median time from diagnosis to treatment was 22 days (IQR
14-42), which was significantly longer in public hospitals (49.3 (IC 95% 38.5-60.2) versus 32.5 (IC 95% 27-38); p =0.0027).
A total of 96.8% of patients were treated with ABVD.:84.3% achieved complete remission (CR) and 6.02% partial remission
(PR), being the CR rate higher in private hospitals. End-of-treatment metabolic CR was achieved in 85.4% (n=373). The
interim PET scan was widely used in our cohort (70.5%; n=351), but in only 23.3% (n=116) was the treatment strategy
response-adapted. The 5-year progression-free survival (PFS) was 76% (CI 95% 70-81). The 2 and 5-years-OS rates were
91% (C195% 88-94%) and 85% (CI 95% 80-89%), respectively. No differences in OS were found between public and private
institutions (p =0.27). This is one of the largest retrospective cHL cohorts reported. In Argentina ABVD is the chemotherapy
regimen of choice and, although it is well tolerated, it is not exempt from toxicity. We showed that early initiation of treat-
ment impacts the induction results. Although the use of PET scan is widespread, only a minority of patients was treated with
respons- adapted strategies. The use of PET-guided treatment is strongly encouraged.
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1 Introduction curve, with up to a quarter of cases presenting in patients

aged 60 and above [2]. In the past few decades, the survival
Hodgkin lymphoma is an aggressive hematological malig-  of patients treated for classical Hodgkin Lymphoma (cHL)
nancy with high cure rates [1]. It is most commonly diag-  has improved dramatically, as a result of the development
nosed in young adults, but has a bimodal age distribution = of multiagent chemotherapy, more accurate radiotherapy,
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and enhanced possibilities to treat complications during
and after treatment [3]. The latest estimated incidence of
cHL in Argentina is 842 cases/year [4]. However, there are
no local data on response rates (RR) to first-line treatment.
The, Grupo Argentino de Tratamiento de Leucemia Aguda
(GATLA) cooperative group reported 3-year progression
free survival (PFS) and overall survival (OS) rates, regard-
less of stage, of 90% and 98%, respectively, following a PET-
driven therapeutic approach [5].

Furthermore, given that cHL patients have a long-life
expectancy following first-line treatment, the risk of acute
and, specially, long-term treatment-related toxicity is an
aspect of particular concern [3] that has not been addressed
in Argentina.

Although cHL has a high cure rate, 10% of the patients
are primary refractory. Around 30% of them relapse after
achieving complete remission (CR), resulting in an esti-
mated 5-year OS around 90% in stage I-IIa and 60% in stage
IV [2].

The primary objectives of this study were to assess the
real-world RR, PFS and OS, after first-line treatment of cHL
in public and private hospitals in Argentina. Secondly, we
sought to identify epidemiological characteristics of the
patients of the participating hospitals that could determine
discrepancies in the response to first-line treatment.

2 Materials and Methods

Data from all consecutive newly diagnosed cHL patients
aged 18 and above who were diagnosed and treated in eight
public and private participating medical centers of Argentina
(Hospital Aleméan, Hospital Italiano, Hospital de Clinicas
José de San Martin, Instituto de Oncologia Angel Roffo,
Instituto Alexander Fleming, Hospital Durand, Hospital
Churruca- Buenos Aires and Hospital Britanico- Rosa-
rio) between 1/1/2008 and 2/1/2019 were retrospectively
reviewed. The study was approved by the local Institutional
Committees. The inclusion criteria for this study were: age
18 or above at diagnosis, histologically confirmed cHL,
treatment with chemotherapy and available follow up
data. Baseline characteristics, treatment protocol, adverse
events during and after treatment and outcome measures
were recorded. PET-CT results at diagnosis, interim analy-
sis (iPET-CT), and end-of-treatment (EOT-PET-CT) were
recorded and analyzed. Following local treatment protocols
in the participating sites, iPET-CT was scheduled for after
2 cycles of chemotherapy, 12—14 days after the last chemo-
therapy administration. The 5-point scale Deauville score
(DS) of the level of residual FDG uptake at compromised
sites was used to evaluate response to treatment on iPET
and EOT-PET-CT scans [6, 7]. DS of 1-3 on iPET-CT was
considered negative. For all cases which were treated before

the incorporation of the DS, the imaging was reviewed at
the institution, and the DS was applied to evaluate response.
iPET-CT was not available in all institutions. In the latter
cases, a CT was performed. The 2014 Lugano classification
was used for staging and assessment of response to treatment
[7], and the prognostic groups were defined according to the
German Hodgkin Study Group (GHSG) [8, 9].

Statistical analysis was carried out with Stata 16.1 (Stata-
Corp LLC). Descriptive statistics was used to analyze histo-
pathological findings and clinical variables. t tests were used
to compare means of normally distributed variables between
two groups. Proportions across categories were compared
using chi-squared tests. PFS was defined as the time from
diagnosis of cHL to death or disease relapse/progression,
including less than complete remission (CR) at the end of
the treatment protocol. OS was defined as the time from
diagnosis of cHL to death or last follow-up visit. Qualitative
variables were expressed as total number and percentage (%)
and quantitative variables as median and interquartile range
(IQR). Survival rates were estimated by the Kaplan—Meier
method and compared by the log-rank test. Variables with
p value <0.05 in univariate analysis were entered into the
multivariable Cox proportional hazards model in a stepwise
fashion. A p <0.05 was established as limit of significance
for all analyses.

3 Results

Five hundred and twenty patients from seven public and
private hospitals in Buenos Aires and Rosario were exam-
ined. Twenty-two patients (22/520) had nodular lymphocyte
predominant Hodgkin Lymphoma and were excluded form
this analysis; only data on the 498 patients with cHL are
included in this study.

The baseline characteristics of patients are presented in
Table 1. Overall, the median age at diagnosis was 34.5 years
(interquartile range (IQR), 25-54). A male predominance
was observed (n =281, 54%). Most patients had nodular
sclerosing subtype (n=364, 73%) and B symptoms (n =294,
56.65%).

Only a minority had bulky disease (n=164, 31.5%),
defined as a tumor mass of >7 cm and, extranodal involve-
ment (n=173, 33.3%). A low proportion of patients were
stage I at diagnosis (4.8%), while almost half of the cohort
were at stage II (47.3%). Forty eight percent of our patients
presented with advanced disease (stage III and IV, 19.23%
and 28.65%, respectively). Regarding risk stratification,
early and advanced favorable groups represented around
15% of the patients each, while around 30% were classified
as early unfavorable or advanced unfavorable (Table 1).

The median follow-up time was 37.4 months (CI 95%
17.7-63.5). The median time from diagnosis to treatment
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Table 1 Characteristics of patients diagnosed with Classical Hodgkin
lymphoma (cHL) treated in first line

Number of patients 498
Age, Median (IQR) 34.5 (25-54)
Male/Female (%) 281 (54)/239 (46)
Stage (%)

1 4.81

2 47.31

3 19.23

4 28.65

164/356 (31.5/68.5)
173/347 (33.3/66.7)
294/225 (56.65/43.35)

Bulky disease yes/no (%)
Extranodal involvement yes/no (%)
B Symptoms yes/no (%)

Risk group (%)

Early favorable 15.77
Early unfavorable 36.35
Advanced favorable 15.57
Advanced unfavorable 32.31
Charlson score, Median (IQR) 2 (0-2)

was 22 days (IQR 14-42), and was significantly longer in
public hospitals (49.3 (IC 95% 38.5-60.2) versus 32.5 (IC
95% 27-38); p=0.0027). The therapeutic strategies and out-
come in the full cohort and according to risk group is shown
in Table 2. The majority of patients received ABVD (adria-
mycin-bleomycine-vinblastine and dacarbazine) (96.8%) as
first-line treatment. In 17.1% of patients, a dose modification
or temporary drug suspension was required due to hemato-
logical toxicity and neutropenic fever in most of the cases;
the majority (83%) received all cycles as planned (Tables 2
and 3). A total of 84.3% of patients achieved CR and 6.02%
PR, being the CR rate higher in private hospitals. Of 498
patients, 306 (61.5%) received treatment in private institu-
tions. Among these, 265 (86.6%) achieved CR; 8 (2.6%)
PR and 33 (10.8%) were primary refractory. One hundred
ninety-two (38.5%) patients received treatment in public hos-
pitals. Of these, 192 (78.6%) achieved CR after first-line of
treatment; 23 (12%) PR, and 18 (9.4%) were primary refrac-
tory. The CR rate was higher in private hospitals (86.6%
versus 78.6% p=0.0001). Additionally, an estimated 9.64%
of the full cohort of patients had progressive disease (PD) at
the end-of first-line treatment (Table 2). With respect to PET
responses, 85.3% (n=373) had negative (DS1-3) EOT-PET-
CT results. IPET-CT was performed in 70.5% of our cohort
(n=351), with 83.8% achieving metabolic CR. However,
only 23.3% (n=116) were treated with response-adapted
strategies (6.5% deescalated to AVD). Regarding hemato-
logic toxicity, anemia was present in 28.2%, neutropenia in
56.4% and thrombocytopenia in 7% of patients (Table 3).
Twelve patients presented febrile neutropenia during treat-
ment. With respect to non-hematological toxicities, 28.9% of
patients experienced adverse events (56/144 were recorded
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as pulmonary toxicity) (Table 3). No cases of death due to
acute treatment-related toxicity were registered. Primary
refractory disease was reported in 48 patients (9.64%), and
69 (14%) relapsed during follow-up, being the median time
to relapse 4.4 months (CI 95% 0-13). During the follow-
up period, 60 patients died (12.04%). Among these, death
was due to lymphoma progression in 32 (53.33%), and to
therapy-induced toxicity in 26 (44%) (255 infection, 12%
pulmonary toxicity and 7% other) (Table 3). Regarding the
age of deceased patients, it was significantly higher (Mean
age 53 years-old [CI 95% 48-58.5] vs 38 [CI 95% 37-40];
p<0.0001). The mean Charlson’s comorbidity index was 3.9
(IC 95% 3.1-4.8) for deceased patients versus 1.8 (IC 95%
1.6-2.02); p <0.0001 for the alive patients. The 5-year PFS
was 76% (CI 95% 70-81). The 2 and 5-year OS rates were
91% (CI 95% 88-94%) and 85% (CI 95% 80-89%), respec-
tively (Figs. 1 and 2: PFS and OS according to risk group
and PFS for the full cohort). No differences in OS were
found between public and private institutions (p =0.27).

Variables associated with significantly better outcomes
were (Table 4): age younger than 60, the absence of extran-
odal disease or risk factors such as leukocytosis, lympho-
penia and hypoalbuminemia. A survival advantage was
also found in patients with normal ESR, stage I-III, early
favorable and advanced favorable stages, Charlson score < 3
(p <0.0001) and for those who achieved a negative EOT-
PET CT. Variables that remained independent predictors of
OS on multivariate analysis were the Charlson score <3 (HR
of 1.4 (C195%1.1-1.7; p=0.001) and the EOT-PET-CT (HR
of 2.3 (C195% 1.7-3.2; p <0.0001).

4 Discussion

Since a real-world analysis was lacking, we retrospectively
assessed a large Argentinian cohort of cHL patients who
underwent first-line treatment outside of clinical trials. Ours
is one of the largest retrospective cohorts reported in cHL
and, importantly, reflects a real-life experience outside a
clinical trial setting. Previous studies have shown discrep-
ancies in outcome of cHL patients treated in a clinical trial
[10], or in a cancer center [11] as compared to those treated
in local community hospitals. We found similar epidemio-
logical characteristics, RR, PFS, and associated variables to
those from other series [12-16]. Nevertheless, the 5-year OS
in our cohort was higher than previously reported. Boulio-
tis et al.reported the survival time, excess mortality and
cure fraction of patients from the Nottinghamshire Lym-
phoma Registry relative to the English and Welsh general
population, and also compared disease trends during the
70 s, 80 s and 90 s. The relative survival probabilities at
10 years increased progressively in the different periods:
52.3% for the 1973-1982 cohort, 67.8% (1983-1992) and
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Table 2 Therapeutic strategy and outcome according to risk group and, in the full cohort

Chemotherapy protocol I-PET CT EOT-PET CT Pet-adapted Adequate Response to treat-
n/total (%) Deauville Score  Deauville Score  treatment cycling ment
(1-5) (1-5) nitotal (%) nitotal (%) nitotal (%)
n/total (%) n/total (%)
Early favorable =~ ABVD 76/78(97.4) 1=26/52 (50) 1=48/77 (62.3) Y:14/78 (18) Y: 70/78 (90) CR: 74/78 (95)
n=78
AVD 2/78 (2.6) 2=18/52 (34) 2=21/77 (27.3) N:64/78 (82) N: 8/78 (10) PR: 3/78 (3.7)
E-BEACOPP 3=4/52 (8) 3=3/77 (3.9) SD: 0/78
Other 4=4/52 (8) 4=4/77(5.2) PD: 1/78 (1.3)
5=0 5=1/77 (1.3)
Early unfavora- ABVD 181/181(100)  1=47/140 1=88/167 Y: 47/181 (26)  Y: 157/181 (87) CR: 159/181
ble (33.6) (52.7) (87.86)
n=181
AVD 2=52/140 2=48/167 N: 134/181 (74) N:24/181 (13) PR: 10/181 (5.52)
(37.2) (28.7)
E-BEACOPP 3=23/140 3=9/167 (5.4) SD: 0/181
(16.4)
Other 4=17/140 4=14/167 (8.4) PD: 12/181 (6.62)
(12.1)
5=1/140 (0.71) 5=8/167 (4.8)
Advanced ABVD 77/78 (98.7) 1=14/52 (27) 1=24/63 (38.1) Y:19/78 (24) Y: 65/78 (83) CR: 67/78 (85.91)
favorable
n=78
AVD 2=17/52 (32.7) 2=23/63(36.5) N:59/78 (76) N:13/78 (17) PR: 2/78 (2.56)
E-BEACOPP 3=8/52(154) 3=5/63(8) SD: 0/78
Other 1/78 (1.3) 4=12/52 (23) 4=6/63 (9.5) PD: 9/78 (11.53)
5=1/52(1.9) 5=5/63 (7.9)
Advanced unfa- ABVD 148/161(91.92) 1=31/107 29) 1=64/130 Y:36/161 (22)  Y:121/161 (75) CR: 120/161
vorable (49.2) (74.53)
n=161
AVD 2/161(1.24) 2=35/107 2=32/130 N: 125/161 (78) N:40/161 (25) PR: 15/161 (9.32)
(32.8) (24.6)
E-BEACOPP 5/161(3.12) 3=19/107 3=8/130(6.1) SD: 0/161
17.7)
Other 6/161(3.72) 4=20/107 4=9/130 (7) PD: 26/161
(18.7) (16.15)
5=2/107 (1.8)  5=17/130
(13.1)
Full cohort ABVD 482/498 (96.8) 1=118/351 1=224/437 Y: 116/498 Y: 413/498 (83) CR: 420/498
n=498 (33.6) (51.2) (23.3) (84.34)
AVD 4/498 (0.80) 2=122/351 2=124/437 N: 382/498 N: 85/498 (17)  PR: 30/498 (6.02)
(34.75) (28.4) (76.7)
E-BEACOPP 5/498 (1.00) 3=54/351 3=25/437 (5.7) SD: 0/498
(15.4)
Other 7/498 (1.40) 4=53/351 4=33/437 (7.6) PD: 48/498 (9.64)

(15.11)
5=4/351 (1.14)

5=31/437 (7.1)

iPET CTinterim PET CT, EOT-PET CTend-of-treatment PET CT, Yyes, N=no, CRcomplete response, PR partial response, SD stable disease,

PD progressive disease

75.7% (1993-2002) [17]. A national French study analyzed
survival for various cancers using registry data from 16
regions [18]. Using the Pohar Perme model, they reported
a 10 -year age-standardized net survival (deaths only from

HD) for 2260 patients diagnosed between 1989 and 2004,
as being about 80% for men (77-83%), 73% for women
(70-77%) and 76% (73% to 78%) for both genders. In an
analysis from the Swedish National Cancer registry of 6949

@ Springer



48

Clinical Hematology International (2022) 4:44-51

Table 3 Treatment related

o Hematological toxicity
toxicity and causes of death

Non-hematological toxicity Causes of death

n/total (%)

Anemia 138/498 (28.2)
Neutropenia 281/498 (56.4)
Thrombopenia 35/498 (7.0)

n (%) n (%)

Allegy, any 9 (1.8) Total of deaths 60/498
Phlebitis 22 (4.42) (12.04)

DVT 10 (2) Cardiovascular 1/60
Vasculitis 2 (0.4) (1.67)

Disease progression
32/60 (53.33)

Other cancers 1/60
(1.67)

Infection 15/60 (25)

Death-inducing pul-
monary toxicity 7/60
(11.67)

Other 4/60 (6.66)

Gastrointestinal, all 40 (8)
Mucositis 3 (0.6)
Nausea/vomiting 27 (5.4)
Diarrhea 3 (0.6)
Hepatitis 4 (0.8)
Obstipation 3 (0.6)
Acute renal failure 2 (0.4)
Neuropathy 7 (1.4)

Infections, all 26 (5.22)

Pneumonia 6 (1.2)

Invasive fungal infections 1 (0.2)
Catheter infection 3 (0.6)

TBC reactivation 1 (0.2)
Disseminated HZV infection 1 (0.2)
Cellulitis 1 (0.2)

Cholecystitis 1 (0.2)

Febrile neutropenia 12 (2.4)

Cardiovascular, all 4 (0.8)
ACS 4 (0.8)

Pulmonary, all 56 (11.24)
Pneumonitis 2 (0,4)

BOOP 1 (0.2)

Fibrosis 2 (0.4)

Other, not specified 51 (10.24)

DVTdeep vein thrombosis, BOOPbronchiolitis obliterans organizing pneumonia, 7BCtuberculosis,
HZVherpes zoster virus, ACSacute coronary syndrome

patients with HD (1973-2009) the 10-year relative survival
of patients in the 36 to 50-year age group improved dur-
ing the study period: 57% (1973-1979), 71% (1980-1986),
80% (1987-1993), 93% (1994- 2000) and 93% (2001-2009)
[19]. A more recent study by Brockelmann et al. evaluated
10 meta-analyses, including 89 randomized and controlled
trials, and 81 prospective or retrospective trials published
between 2012 and 2017, and showed that the 5 five-year
survival of patients with Hodgkin lymphoma was 95% [20].
The latter study shows outcomes more similar to ours, and
probably reflects the risk- and response-adapted strategies
implemented in the last decade.

As to the differences we found between public and pri-
vate hospitals, it must be highlighted that, in Argentina,
access to diagnostic and therapeutic tools tends to be faster
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in private institutions. In our study, patients treated in the
latter achieved CR in a higher proportion. It is noteworthy
that achieving higher rates of CR, as it was found in private
hospitals compared to public institutions, was not translated
in an improvement of OS. This may be due to the low per-
centage of patients who progress, and also probably to the
success of the available rescue strategies for patients who
are in first relapse or who progress after first-line [20-26].

A finding in our cohort that has not been reported in other
studies, which perhaps impacts the possibility of achieving
CR, is the time between diagnosis and initiation of first-line
treatment. This was significantly shorter in private institu-
tions (22 versus 49 days; p 0.0027), where the percentage of
patients achieving CR after first-line treatment was signifi-
cantly higher (86.6% versus 78.6% p=0.0001).
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ABVD is the preferred chemotherapy regimen in Argen-
tina and, as our study shows, it is well tolerated but not
exempt from toxicity. The toxicity spectrum found in our
study is similar to that previously reported in the literature
[16].

Nowadays one of the challenges for patients with
advance-stage Hodgkin s lymphoma is to achieve high cure
rates while lowering early and late treatment-related tox-
icity. The use of functional imaging with PET performed
early in the course of therapy, offers a way to make treat-
ment adjustments based on response to therapy. Recent
studies showed excellent results by using PET2 to modulate
therapy, with escalation for those with an unsatisfactory
response and de-escalation for those with chemo-sensitive
disease [27-30]. The RATHL (Response-Adapted Therapy
in Advanced-Stage Hodgkin Lymphoma) trial showed that in

os

o

n

N~ A

o

o

w04

c

&’, 4 Log-Rank

e p=0.00024

o

S 4

o T T T
0 50 100 150

Time (months)

Early unfavorable
Advanced unfavorable

Table 4 Univariate and Multivariate analysis

Univariate analysis

HR? (IC95%) p

Multivariate analysis

HR® (IC95%) p

Age 1.0 (1.03-1.06)  0.0001 1.0 (0.95-1.02) 0.36

Sex (Female) 1.5 (0.8-2.7) 0.151

Extranodal 2.2 (1.2-3.8) 0.0082 2.5 (0.68-9.06) 0.16
disease

Bulky disease 1.5 (0.9-2.8) 0.143

Stage 1.7 (1.3-2.3) 0.001 0.8 (0.37-1.62) 0.50

Lymphopenia 3.1(1.7-5.8) 0.0001 0.9 (0.2-3.59) 0.90

Leukocytosis 0.7 (0.3-1.7) 0.438

Hypoalbumine- 3.0 (1.5-6.1) 0.002 1.6 (0.55-4.49) 0.39
mia

High ESR® 2.1(1.1-3.9) 0.025 1.1 (0.35-3.58) 0.83

Unfavorable risk 3.4 (1.2-9.3) 0.020 1.2 (0.8-1.8) 0.44

Charlson 1.3(1.2-1.4) 0.0001 1.4 (1.1-1.7)  0.001
score <3

EOT-PET CT° 2.1 (1.6 to — 2-7) 0.0001 2.3 (1.7-3.2)  0.0001

*Hazard Ratio
YErytrocyte Sedimentation Rate
“End-of-treatment PET CT

PET2-negative patients, the bleomycin-deleted AVD was not
inferior to ABVD. Omitting bleomycin reduced lung toxic-
ity, with a 3-year PFS of 86%. In patients who were PET2-
positive after two cycles of ABVD, changing to escalated
BEACOPP improved outcomes, with a 3-year PFS rate of
71.1% and an OS rate of 82.8% [27].

PET scan was widely used to assess response in our
cohort, but only a minority of 23.3% of the patients were
treated with response adapted strategies. If we consider
that in 44% of the patients, the main cause of death was
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therapy-induced (12% pulmonary toxicity), the use of PET-
guided treatment should be strongly encouraged.

Within the main limitations of our study, we must men-
tion its retrospective rather than prospective nature, and the
lack of a central review of both the anatomopathological
samples and PET images. Data collected through cancer
registry analysis are dependent on accurate coding in the
database. It is difficult to accurately track the number of
chemotherapy cycles, PET scans, dosing, and duration of
radiotherapy. The strengths of this analysis were the number
of patients analyzed, the long follow-up and the uniform
treatment in a multicenter setting, despite being outside a
clinical trial.

It is possible that in the near future, the treatment of HL
will change, with a new generation of drugs able to modify
or even replace the current standards. This will doubtless
represent a new challenge in the clinical management of
this disease. Further research is needed to see if these novel
drugs could improve the quality of life for both HL patients
undergoing treatment and for the growing cohort of HL
survivors.

Acknowledgements We appreciate the commitment to the project
shown by all the authors, as well as the common desire to start collect-
ing data from real life in our country.

Authors contributions Dr. Mahuad, Dr. Otero, Dr. Korin and Dr. Mar-
tinez analyzed the data. Dr. Mahuad wrote the manuscript. Dr. Warley
contributed with the analysis of the data. Dr. Garcia Rivello, Dr. Rojas
Bilbao and Dr. Vijnovich Baron contributed with the anatomopatho-
logical review of all patients’ samples. All authors provided clinical
and intellectual input and critically reviewed the manuscript.

Funding Not applicable.

Declarations

Conflict of interest None of the authors have anything to disclose with
respect to this article.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

@ Springer

References

1. Muruthy G, Szabo A, Hamadani M, Fenske T, Shah N. Contem-
porary Outcomes for Advanced-Stage Classical Hodgkin Lym-
phoma in the U.S.: Analysis of Surveillance, Epidemiology, and
End Results Database Contemporary Outcomes for Advanced-
Stage Classical Hodgkin Lymphoma in the U.S.: Analysis of Sur-
veillance, Epidemiology, and End Results Database. Oncologist.
2019;24:1488-94.

2. Bentur OS, Dann EJ, Paran E, Lavie D, Nachmias B, Ron Y, Dally
N, et al. Interim PET-CT-guided therapy in elderly patients with
Hodgkin lymphoma-a retrospective national multi-center study.
Ann Hematol. 2019;98(7):1665-74.

3. Aleman BM, van den Belt-Dusebout AW, Klokman WJ, Van’t
Veer MB, Bartelink H, van Leeuwen FE. Long-term cause-spe-
cific mortality of patients treated for Hodgkin’s disease. J Clin
Oncol. 2003;21(18):3431-9.

4. Globocan. International Agency for research on cancer. WHO;
2018.

5. Pavlovsky A, Fernandez I, Kurgansky N, Prates V, Zoppegno L,
Negri P, Milone G, et al. PET-adapted therapy after three cycles of
ABVD for all stages of Hodgkin lymphoma: results of the GATLA
LH-05 trial. Br J Haematol. 2019;185(5):865-73.

6. Barrington SF, Qian W, Somer EJ, Franceschetto A, Bagni B,
Brun E, Almquist H, et al. Concordance between four European
centres of PET reporting criteria designed for use in multicen-
tre trials in Hodgkin lymphoma. Eur J Nucl Med Mol Imaging.
2010;37(10):1824-33.

7. Cheson BD, Fisher RI, Barrington SF, Cavalli F, Schwartz LH,
Zucca E, Lister TA, et al. Recommendations for initial evalu-
ation, staging, and response assessment of Hodgkin and non-
Hodgkin lymphoma: the Lugano classification. J Clin Oncol.
2014;32(27):3059-68.

8. Eich HT, Diehl V, Gorgen H, Pabst T, Markova J, Debus J, Ho
A, et al. Intensified chemotherapy and dose-reduced involved-
field radiotherapy in patients with early unfavorable Hodgkin’s
lymphoma: final analysis of the German Hodgkin Study Group
HD11 trial. J Clin Oncol. 2010;28(27):4199-206.

9. Eichenauer DA, Pliitschow A, Kreissl S, Sokler M, Hellmuth JC,
Meissner J, Mathas S, et al. Incorporation of brentuximab vedo-
tin into first-line treatment of advanced classical Hodgkin’s lym-
phoma: final analysis of a phase 2 randomised trial by the German
Hodgkin Study Group. Lancet Oncol. 2017;18(12):1680-7.

10. Roy P, Vaughan Hudson G, Vaughan Hudson B, Esteve J, Swerd-
low AJ. Long-term survival in Hodgkin’s disease patients. A
comparison of relative survival in patients in trials and those
recorded in population-based cancer registries. Eur J Cancer.
2000;337(36):384-9.

11. Davis S, Dahlberg S, Myers MH, Chen A, Steinhorn SC. Hodg-
kin’s disease in the United States: a comparison of patient charac-
teristics and survival in the centralized cancer patient data system
and the surveillance, epidemiology, and end results program. J
Natl Cancer Inst. 1987;78:471-8.

12. Viviani S, Zinzani PL, Rambaldi A, Brusamolino E, Levis A,
Bonfante V, Vitolo U, et al. ABVD versus BEACOPP for Hodg-
kin’s lymphoma when high-dose salvage is planned. N Engl J
Med. 2011;365(3):203-12.

13. Carde P, Karrasch M, Fortpied C, Brice P, Khaled H, Casasnovas
O, Caillot D, et al. Eight cycles of ABVD versus four cycles of


http://creativecommons.org/licenses/by/4.0/

Clinical Hematology International (2022) 4:44-51

51

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

BEACOPP escalated plus four cycles of BEACOPP baseline in
Stage III to IV, International Prognostic Score > 3, High-Risk
Hodgkin Lymphoma: First Results of the Phase IIl EORTC 20012
Intergroup Trial. J Clin Oncol. 2016;34(17):2028-36.

Mounier N, Brice P, Bologna S, Briere J, Gaillard I, Heczko M,
Gabarre J, et al. ABVD (8 cycles) versus BEACOPP (4 escalated
cycles >4 baseline): final results in stage III-IV low-risk Hodgkin
lymphoma (IPS 0-2) of the LYSA H34 randomized trialf. Ann
Oncol. 2014;25(8):1622-8.

Federico M, Luminari S, Iannitto E, Polimeno G, Marcheselli
L, Montanini A, La Sala A, et al. ABVD compared with BEA-
COPP compared with CEC for the initial treatment of patients
with advanced Hodgkin’s lymphoma: results from the HD2000
Gruppo Italiano per lo Studio dei Linfomi Trial. J Clin Oncol.
2009;27(5):805-11.

Shanbhag S, Ambinder RF. Hodgkin lymphoma: A review and
update on recent progress. CA Cancer J Clin. 2018;68(2):116-32.
Bouliotis G, Bessell EM. Hodgkin disease (1973-2002):
long-term survival and cure fractions. Leuk Lymphoma.
2015;56(5):1278-85.

Monnereau A, Troussard X, Belot A, Guizard AV, Woronoff AS,
Bara S, Lapotre-Ledoux B, et al. Unbiased estimates of long-
term net survival of hematological malignancy patients detailed
by major subtypes in France. Int J Cancer. 2013;132:2378-87.
Sjoberg J, Halthur C, Kristinsson SY, Landgren O, Nygell UA,
Dickman PW, Bjorkholm M. Progress in Hodgkin lymphoma: a
population-based study on patients diagnosed in Sweden from
1973-2009. Blood. 2012;119(4):990-6.

Brockelmann PJ, Eichenauer DA, Jakob T, Follmann M, Engert
A, Skoetz N. Hodgkin lymphoma in adults. Dtsch Arztebl Int.
2018;115(31-32):535-40.

Wali R, Saeed H, Patrus N, Javed S, Khan SJ. Outcomes of refrac-
tory and relapsed Hodgkin lymphoma with autologous stem-cell
transplantation: a single institution experience. J Glob Oncol.
2019;5:1-6.

Zahid U, Akbar F, Amaraneni A, Husnain M, Chan O, Riaz IB,
McBride A, et al. A review of autologous stem cell transplantation
in lymphoma. Curr Hematol Malig Rep. 2017;12(3):217-26.
Broccoli A, Argnani L, Botto B, Corradini P, Pinto A, Re A,
Vitolo U, Fanti S, Stefoni V, Zinzani PL, Fondazione Italiana

24.

25.

26.

27.

28.

29.

30.

Linfomi ONLUS. First salvage treatment with bendamustine and
brentuximab vedotin in Hodgkin lymphoma: a phase 2 study of
the Fondazione Italiana Linfomi. Blood Cancer J. 2019;9(12):100.
LaCasce AS, Bociek RG, Sawas A, Caimi P, Agura E, Matous
J, Ansell SM, et al. Brentuximab vedotin plus bendamustine:
a highly active first salvage regimen for relapsed or refractory
Hodgkin lymphoma. Blood. 2018;132(1):40-8.

Garcia-Sanz R, Sureda A, de la Cruz F, Canales M, Gonzalez AP,
Pinana JL, Rodriguez A, et al. Brentuximab vedotin and ESHAP
is highly effective as second-line therapy for Hodgkin lymphoma
patients (long-term results of a trial by the Spanish GELTAMO
Group). Ann Oncol. 2019;30(4):612-20.

Gourd E. Promising new second-line therapy for Hodgkin lym-
phoma. Lancet Oncol. 2019;20(2): e76.

Johnson P, Federico M, Kirkwood A, Fossd A, Berkahn L,
Carella A, d’Amore F, et al. Adapted treatment guided by interim
PET-CT scan in advanced Hodgkin’s lymphoma. N Engl J Med.
2016;374(25):2419-29.

Press OW, Li H, Schoder H, Straus DJ, Moskowitz CH, LeB-
lanc M, Rimsza LM, et al. US intergroup trial of response-
adapted therapy for stage III to IV Hodgkin lymphoma using
early interim fluorodeoxyglucose-positron emission tomogra-
phy imaging: southwest oncology group S0816. J Clin Oncol.
2016;34(17):2020-7.

Casasnovas O, Brice P, Bouabdallah R, Salles G, Stamatoul-
las A, Dupuis J, Reman O, et al. Randomized phase III study
comparing an early PET driven treatment de-escalation to a not
PET-monitored strategy in patients with advanced stages hodgkin
lymphoma: interim analysis of the AHL2011 Lysa Study. Blood.
2015;126(23):577.

Engert A, Haverkamp H, Kobe C, Markova J, Renner C, Ho A,
Zijlstra J, et al. Reduced-intensity chemotherapy and PET-guided
radiotherapy in patients with advanced stage Hodgkin’s lymphoma
(HD15 trial): a randomised, open-label, phase 3 non-inferiority
trial. Lancet. 2012;379(9828):1791-9.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer



	Retrospective Multicenter Real-Life Study on the First-Line Treatment of Classical Hodgkin Lymphoma in Argentina
	Abstract
	1 Introduction
	2 Materials and Methods
	3 Results
	4 Discussion
	Acknowledgements 
	References




