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In recent decades, significant advancements have occurred in the
treatment of Hodgkin lymphoma (HL) [1]. However, limited data
exist regarding HL in low- and middle-income countries (LMIC) [2,
3]. The Brazilian Hodgkin Lymphoma Registry was established in
2009 and aims to collect comprehensive information in a prospec-
tive cohort of HL patients [4-7]. In this updated analysis, we present
data on patients diagnosed up to 2018, with a median follow-up of 5
years.

There are currently 17 participating institutions, most being public
university hospitals. All patients receive treatment within the Brazil-
ian public health system, which provides free and universal healthcare.
Further details of the registry are described in the Supporting Informa-
tion.

From January 2009 to December 2018, 1507 patients with HL
were included in the database. Forty-seven patients with nodular
lymphocyte-predominant HL, 12 patients younger than 13 years, and
91 patients with HIV were excluded. Among the remaining 1357
patients, 28 were not included in the outcome analysis for sev-
eral reasons, leaving 1329 patients with classic HL available for the
analysis.

The median age of the patients was 30 years (range: 13-90 years).
The median time from onset of symptoms to diagnosis was 6
(0-60) months. Patients’ characteristics at diagnosis are shown in
Table 1.

Only 24% (315) of patients have been staged using positron emis-
sion tomography-computed tomography (PET-CT), and 60% (794)
have been evaluated with an end-of-treatment PET-CT scan. Despite
the low use of PET-CT, there was a substantial rise in its usage for both
staging (11% vs. 36%, p < 0.0001) and end-of-treatment evaluations
(40% vs. 79%, p < 0.0001) when comparing patients included during
the periods of 2009-2014 and 2015-2018.

The median time from diagnosis to the beginning of treatment was
25 days (0-449 days). Most patients (1107/1329, 83%) received treat-
ment within 2 months of diagnosis. ABVD (doxorubicin [adriamycin),
bleomycin, vinblastine, dacarbazine) was the first-line treatment in
1248 (94%) patients. Among those who received ABVD, patients with
limited disease received a median of four cycles (2-6), patients with
intermediate disease a median of four cycles (2-8), and patients with
advanced disease a median of six cycles (1-8). The median duration
of each cycle was 27 days. The remaining patients were treated with
BEACOPP-based regimens.

Radiotherapy (RT) was used in 72% of patients with limited dis-
ease, 59% with intermediate, and 28% with advanced disease. The
median time from the end of chemotherapy to the beginning of RT was
1.7 months. The median dose of RT was 30 Gy for all risk groups. There
was adecline inthe use of RT (44% vs. 35%, p = 0.002) from 2009-2014
to 2015-2018. This decline was observed in localized disease (66% vs.
56%, p = 0.02) and in advanced disease (32% vs. 24%, p = 0.01). Also,
there was an increase in the use of involved-field RT (77% vs. 90%,
p < 0.001), accompanied by a decrease in the use of extended fields
comparing both periods.

Thirty-four (2.6%) patients died during first-line treatment. In 30

(88%), the cause of death was an infection or a complication of
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TABLE 1 Patients’ characteristics at diagnosis.
Characteristics N=1329(%)
Female sex 660 (50)
PSECOG > 1 212(16)
Ann Arbor stage
1A 40(3)
IB 9(0.5)
A 236(18)
1B 320 (24)
1A 63(5)
1B 220(17)
IVA 59 (4)
VB 376(28)
Missing 6(0.5)
GHSG classification
Limited 87(7)
Intermediate 337 (25)
Advanced 862 (65)
Missing 43(3)
Bulky mediastinal involvement
Yes 384 (29)
No 941 (70)
Missing 4(1)
Presence of B symptoms 929 (70)
Histopathology
Nodular sclerosis 991 (75)
Mixed cellularity 175(13)
Lymphocyte-rich 18(1)
Lymphocyte-depleted 19(1)
Classical HL unclassified 126 (10)
IPS
0-2 781(59)
>2 525 (40)
Missing 23(1)

Note: Bulky mediastinal was defined by mediastinal mass more than one-
third of the transverse diameter of the thorax or mediastinal mass over
10 cm.

Abbreviations: ECOG, Eastern Cooperative Oncology Group; GHSG, Ger-
man Hodgkin Study Group; IPS, International Prognostic Score; PS, perfor-
mance status.

treatment (five deaths due to lung toxicity, two due to cardiotoxi-
city, and one due to gastrointestinal bleeding). Three patients died
of disease progression and one of unknown causes. The mortality
rates during treatment were 3.2% and 1.9% for the periods 2009-
2014 and 2015-2018, respectively (p = 0.16). In addition, one patient
died of cardiac failure (attributed to cardiotoxicity) 5 months after
the end of treatment, and it was impossible to assess his treatment
outcomes.
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FIGURE 1
according to GHSG risk group classification.

Among 1294 patients evaluated after completing front-line treat-
ment, the complete remission (CR) rate was 74% (961 patients), the
unconfirmed CR rate was 7% (88 patients), the partial remission rate
was 5% (60 patients), 2% (21 patients) had stable disease, and 12% (164
patients) had progressive disease.

Median follow-up was 56 months (0-163 months) for all patients
and 63 months (4.5-163 months) for alive patients. The 5-year
progression-free survival (PFS) and 5-year overall survival (OS) were

70% and 86%, respectively. The 5-year PFS in limited, intermediate,
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(A) Progression-free survival according to German Hodgkin Study Group (GHSG) risk group classification. (B) Overall survival

and advanced diseases were 97%, 82%, and 62% (p < 0.0001). The
5-year OS for limited, intermediate, and advanced disease were 100%,
94%, and 80% (p < 0.0001) (Figure 1).

In limited disease, there were no differences in the outcomes of
patients treated with combined therapy or with chemotherapy only.
In intermediate disease, patients who did not receive radiotherapy
had inferior outcomes. Caution is required when interpreting these
results, as non-randomized physician decisions may introduce bias (see

Supporting Information).
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The impact of socioeconomic status (SES) on outcomes was ana-
lyzed in patients treated with ABVD. The 5-year PFS in higher and
lower SES were 75% and 60% (p < 0.0001). The 5-year OS in
higher and lower SES were 90% and 77% (p < 0.0001). The mor-
tality rate during treatment was 5% and 1.1% for lower and higher
SES (p < 0.0001). After adjustments for potential confounders, lower
SES remained independently associated with poorer survival (haz-
ard ratio [HR] 2.10 [1.52-2.90] for OS and HR 1.58 [1.26-1.99] for
PFS).

The present analysis provides valuable insights about HL in Brazil.
There was a predominance of advanced disease and high-risk profile
patients, which are key factors associated with inferior outcomes in
patients with HL.

Treatment outcomes with ABVD in Brazil fall 10%-15% behind
developed countries. For advanced disease, the 5-year PFS was 62%,
compared to approximately 75% in contemporary ABVD results [8].
This disparity stems from a poorer risk profile, and higher-than-
expected mortality rates during treatment. Mortality rates associated
with ABVD range from 0% to 0.3% in contemporary studies [9-11],
while the rate was 2.6% in our patients. The main causes of treatment-
related deaths were infection and drug toxicities. Encouragingly, there
is a recent trend of decreased mortality, potentially linked to reduced
bleomycin use in older patients [12].

There has been a shift in therapeutic approaches. PET scan usage
has increased, while the use of radiotherapy and larger fields has
decreased. This suggests that new treatment recommendations are
adopted more slowly in LMIC, possibly due to limited equipment and
slow knowledge diffusion.

The influence of socioeconomic inequalities on cancer survival is
well established, even in affluent nations [13, 14]. SES was an inde-
pendent determinant of survival in the first analysis of the Brazilian
HL Registry, and this finding was reaffirmed in this updated follow-up
[5]. However, the underlying mechanisms for this phenomenon remain
elusive with the available data.

In conclusion, this study highlights the need to improve health-
care access and reduce treatment disparities in LMICs. Identify-
ing and addressing factors that contribute to inferior results is
essential for improving patient outcomes and overall healthcare

equity.
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