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Abstract

Background: Classical Hodgkin lymphoma (cHL) demonstrates high survival rates with
the ABVD regimen (doxorubicin, bleomycin, vinblastine, dacarbazine); however, the use of
bleomycin is associated with a significant risk of pulmonary toxicity. The Risk-Adapted
Treatment of HL (RATHL) trial demonstrated that omitting bleomycin in patients with
favorable interim Positron Emission Tomography (PET-CT) results did not adversely affect
survival outcomes. In this study, we present real-world data from advanced-stage HL
patients treated according to the RATHL protocol. Methods: This multicenter, retrospective
study included newly diagnosed cHL patients with Ann Arbor stage IIB–IV disease or
stage IIA disease with bulky disease or with involvement of three or more sites, enrolled
from 29 centers across Türkiye. The analysis focused on patients whose initial treatment
was de-escalated from ABVD to AVD (bleomycin was omitted). Data were collected on
demographic and clinical prognostic characteristics, interim PET-CT findings (evaluated
using the Deauville score), progression-free survival (PFS) and overall survival (OS). Sur-
vival outcomes were assessed using Kaplan–Meier analysis. Results: A total of 379 patients
were included, with a median age of 34 years (range: 18–78). Following interim PET-CT
assessments (After 2 cycles of ABVD), Deauville scores were 1 in 39.8% of patients, 2 in
39.1%, and 3 in 21.1%. Based on these results, bleomycin was omitted immediately after
interim PET-CT in 73.9% of patients, after one additional ABVD cycle in 12.1%, and after
two additional cycles in 14%. The median follow-up duration was 28 months (range: 6–96).
The 3-year PFS and OS rates were 86.0% and 96.1%, respectively. Patients with Deauville
scores of 1–2 had a 3-year PFS rate of 87.6%, compared to 79.8% in those with a score of
3 (p = 0.087). Increased age, poor Eastern Cooperative Oncology Group Scale (ECOG)
performance status, bulky disease, and higher International Prognostic Scores (IPS) were
significantly associated with inferior OS (p < 0.05). There were no significant differences
in OS among patients who received 2, 3, or 4 cycles of ABVD. However, among patients
treated with 2 cycles of ABVD, both extranodal involvement (p = 0.039) and higher IPS
(p = 0.002) were significantly associated with decreased PFS. Conclusions: Our findings
demonstrate that PET-guided de-escalation of bleomycin after two cycles of ABVD is
feasible, effective, and safe in real-world multicenter practice in Türkiye. The survival
outcomes are comparable to those reported in the RATHL study, reinforcing the role of
interim PET-CT in guiding individualized therapy. However, patients with high IPS or
extranodal involvement may require more tailored management strategies.

Keywords: Hodgkin’s lymphoma; ABVD; bleomycin omission; de-escalation; PET-CT
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1. Introduction
Current treatment approaches for classical Hodgkin lymphoma (cHL) yield 5-year OS

(overall survival) rates of approximately 92% for early-stage (Stage I–II) disease and 82%
for advanced-stage (Stage III–IV) disease [1].

In patients with advanced-stage disease or early-stage disease accompanied by ad-
verse prognostic features, intensive chemotherapy regimens such as ABVD (doxorubicin,
bleomycin, vinblastine, dacarbazine) or BEACOPP (bleomycin, etoposide, doxorubicin,
cyclophosphamide, vincristine, procarbazine, and prednisone) or BrECADD [2] (Brentux-
imab vedotoin, etoposide, doxorubicin, cyclophosphamide dacarbazine, dexametazone) or
Nivolumab + AVD or Brentuksimab + AVD [3] are widely used and have demonstrated effi-
cacy. With these new approaches, PFS (progression-free survival) and OS (overall survival)
have improved. In many developing countries, the ABVD regimen remains the standard of
care for cHL, primarily due to the cost-prohibitive nature of novel therapeutic agents [4].

However, a key objective in contemporary research is to identify prognostic markers
that can guide de-escalation of therapy in selected patients, thereby reducing long-term
treatment-related toxicities without compromising efficacy.

Several critical questions remain unresolved in the management of advanced-stage HL.
These include whether current prognostic tools are adequate for identifying patients who
truly require intensive first-line therapy, and whether patients who undergo treatment de-
escalation—thus avoiding long-term adverse effects of chemotherapy—achieve outcomes
comparable to those who receive full-intensity regimens.

The RATHL trial (The Risk-Adapted Treatment of HL) provided pivotal evidence
that in patients with advanced-stage or high-risk early-stage HL, negative interim PET
(Positron Emission Tomography) scans can guide safe de-escalation from ABVD to AVD
(i.e., omission of bleomycin), significantly reducing the risk of long-term toxicity [5]).
This strategy not only preserves treatment efficacy but also enhances quality of life and
minimizes unnecessary exposure to potentially harmful agents. In contrast, a positive
interim PET scan indicates residual disease activity and necessitates escalation to more
intensive treatment.

In the present study, we aimed to present real-world data reflecting outcomes of HL
patients in Türkiye who were treated according to the RATHL protocol—data not previously
reported in the literature. Specifically, we sought to highlight the prognostic utility of interim
PET imaging in informing treatment de-escalation decisions in patients with advanced-stage
or high-risk early-stage HL, and to report survival outcomes in this cohort.

2. Methods
This retrospective, cross-sectional study was conducted by the Turkish Lymphoma

Study Group under the auspices of the Lymphoma Scientific Subcommittee of the Turkish
Society of Hematology (TSH). A total of 29 centers across Türkiye participated in the study.
Eligibility criteria included adult patients diagnosed with classical Hodgkin lymphoma
(cHL) at stage IIB–IV disease or stage IIA disease with bulky disease or with involvement
of three or more sites who received ABVD as initial therapy and subsequently underwent
treatment de-escalation from ABVD to AVD (i.e., omission of bleomycin) at any point during
their treatment course. Patients with incomplete or missing data were excluded. Post-
interim-PET decisions (ABVD → AVD de-escalation versus administration of 1–2 additional
ABVD cycles before bleomycin omission) were made at physician discretion and were not
dictated by a uniform study algorithm. Across centers, the intended approach was RATHL-
concordant de-escalation for Deauville 1–3; however, additional cycles were sometimes
given based on baseline disease features (e.g., bulky disease (>33% of the transthoracic
diameter or >10 cm elsewhere)), operational considerations (e.g., delayed PET reporting),
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and overall clinical judgment. Because this was a retrospective study, the specific documented
reason for extending ABVD was inconsistently recorded and was therefore not analyzed as a
prespecified variable. Bleomycin toxicity in patients was evaluated by pulmonary function
tests, computed tomography, and measurement of carbon monoxide diffusion capacity.

Clinical data were collected for patients treated between December 2014 and May
2024. Data were extracted from the electronic hospital information system, encompassing
demographic distribution, baseline characteristics, clinical parameters and PET-CT find-
ings. Interim PET responses, whether classified as partial or complete metabolic, were
verified using the available reports. The data collection was finalized in December 2024,
at which time all surviving patients were censored. The primary endpoint of the study
was to determine whether the progression-free survival (PFS) and overall survival (OS)
outcomes of all patients were consistent with those reported in the de-escalation arm of
the RATHL trial. The secondary endpoints were to evaluate PFS and OS differences across
subgroups and to assess the extent to which real-world clinical practice strictly adhered to
the RATHL protocol.

3. Statistical Analysis
Statistical analyses were conducted using IBM® SPSS Statistics version 27. Descriptive

statistics are presented as frequencies with percentages or as medians accompanied by
ranges (minimum–maximum). Categorical variables were compared using the Chi-square
test, whereas the Mann–Whitney U test was employed to assess differences between
two independent groups for non-parametric data. PFS was defined as the interval from
diagnosis to the first documented disease progression or death from any cause, whichever
occurred first. OS was calculated from the date of diagnosis to death from any cause.
Survival outcomes were analyzed using the Kaplan–Meier method and differences across
prognostic subgroups were evaluated using the log-rank test. Three- year survival rates are
reported as percentages with corresponding standard errors (SEs). A two-sided p-value of
<0.05 was considered statistically significant.

4. Results
4.1. Patient Characteristics

A total of 379 patients (50.4% male) with a median age of 34 years (range: 18–78)
were included in the study. The baseline clinical characteristics are summarized in Table 1.
Following two cycles of ABVD chemotherapy, interim PET-CT assessments revealed a
Deauville score of 1–2 in 302 patients (79.7%) and a score of 3 in 77 patients (20.3%). No
significant differences were observed between patients with a Deauville score of 1–2 and
those with a score of 3 regarding age at diagnosis, gender, ECOG performance status,
Ann Arbor stage, presence of B symptoms and presence of bulky disease or extranodal
involvement (Table 1). However, Deauville score 3 was significantly more frequently
observed in 30 of 112 patients with an International Prognostic Score (IPS) ≥ 3 (26.8%),
compared to 47 of 267 patients with an IPS of 0–2 (17.6%) (p = 0.043).

In the cohort, de-escalation of therapy by omission of bleomycin was implemented
immediately after the interim PET-CT in 280 patients (73.9%). An additional cycle or two of
ABVD was administered before bleomycin discontinuation in 46 (12.1%) and 53 (14.0%)
patients, respectively. Patients who received additional ABVD before omission more often
had bulky disease (2 cycles: 16.1% vs. 3 cycles: 34.8% vs. 4 cycles: 34.0%; p < 0.001). In
contrast, interim PET response was not worse in these groups (Deauville 3: 22.9% vs. 13.0%
vs. 13.2%, respectively), suggesting that decisions to continue ABVD were influenced
by baseline risk and logistical factors rather than PET status alone. None of the patients
received consolidation radiotherapy.
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Table 1. Association between patient characteristics and treatment response on interim PET-CT.

Characteristics Total (n = 379)
Interim PET-CT Deauville Score

Score 1 or 2 (n = 302) Score 3 (n = 77) p Value

Age median (range), yr 34 (18–78) 33 (18–78) 37 (18–73) 0.380

Age at diagnosis, n (%)

0.707
18–24 years 90 (23.7) 72 (23.8) 18 (23.4)
25–44 years 168 (44.3) 137 (45.4) 31 (40.3)
45–59 years 71 (18.7) 56 (18.5) 15 (19.5)
≥60 years 50 (13.2) 37 (12.3) 13 (16.9)

Male sex, n (%) 191 (50.4) 146 (48.3) 45 (58.4) 0.114

ECOG-PS, n (%)

0.179
0 199 (52.5) 164 (54.3) 35 (45.5)
1 144 (38.0) 114 (37.7) 30 (39.0)
2 32 (8.4) 21 (7.0) 11 (14.3)
3 4 (1.1) 3 (1.0) 1 (1.3)

Ann Arbor stage, n (%)

0.316
II 142 (37.5) 113 (37.4) 29 (37.7)
III 117 (30.9) 98 (32.5) 19 (24.6)
IV 120 (31.7) 91 (30.1) 29 (37.7)

B symptoms, n (%) 237 (62.5) 185 (61.3) 52 (67.5) 0.310

Bulky disease, n (%) 79 (20.8) 61 (20.2) 18 (23.4) 0.540

Extranodal involvement, n (%) 112 (29.6) 86 (28.5) 26 (33.8) 0.364

International prognostic score, n (%)
0.0430–2 267 (70.4) 220 (72.8) 47 (17.6)

≥3 112 (29.6) 82 (27.2) 30 (26.8)
Bold text indicates statistical significance at p < 0.05 level. Abbreviations: ECOG-PS: Eastern Cooperative Oncology
Group-Performance Status, PET-CT: Positron Emission Tomography-Computed Tomography.

Bleomycin-induced pulmonary toxicity was documented in six patients (1.5%). Among
these six patients, three received four cycles of ABVD, one received three cycles, and two
received two cycles. In all cases, symptom onset occurred after completion of therapy.
Grade I–II pulmonary toxicity was documented in all patients. Four patients achieved
complete resolution with corticosteroid therapy, whereas the treatment modality and
clinical outcomes of the remaining two patients were not available.

A comparison of the clinical characteristics of patients who received 2, 3, or 4 cycles of
ABVD prior to bleomycin omission is presented in Table 2.

Table 2. Comparison of the characteristics of patients who underwent 2, 3, and 4 cycles of ABVD.

Characteristics
Number of ABVD Cycles p Value

2 (n = 280) 3 (n = 46) 4 (n = 53)

Age at diagnosis, n (%)
0.45618–44 years 188 (67.1) 35 (76.1) 35 (66.0)

≥45 years 92 (32.9) 11 (23.9) 18 (34.0)

Male sex, n (%) 139 (49.6) 22 (47.8) 30 (56.6) 0.606

ECOG-PS, n (%)
0.9440 or 1 254 (90.7) 41 (89.1) 48 (90.6)

2 or 3 26 (9.3) 5 (10.9) 5 (9.4)
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Table 2. Cont.

Characteristics
Number of ABVD Cycles p Value

2 (n = 280) 3 (n = 46) 4 (n = 53)

Ann Arbor stage, n (%)

0.776
II 104 (37.1) 15 (32.6) 23 (43.4)
III 89 (31.8) 15 (32.6) 13 (24.5)
IV 87 (31.1) 16 (34.8) 17 (32.1)

B symptoms, n (%) 170 (60.7) 29 (63.0) 38 (71.7) 0.317

Bulky disease, n (%) 45 (16.1) 16 (34.8) 18 (34.0) <0.001

Extranodal involvement, n (%) 84 (30.0) 9 (19.6) 19 (35.8) 0.198

International prognostic score, n (%)
0.3150–2 201 (71.8) 28 (60.9) 38 (71.7)

≥3 79 (28.2) 18 (39.1) 15 (28.3)

Interim PET-CT Deauville score
0.1181 or 2 216 (77.1) 40 (87.0) 46 (86.8)

3 64 (22.9) 6 (13.0) 7 (13.2)
Bold text indicates statistical significance at p < 0.05 level. Abbreviations: ABVD: Adriamycin (doxorubicin),
Bleomycin, Vinblastine, and Dacarbazine, ECOG-PS: Eastern Cooperative Oncology Group-Performance Status,
PET-CT: Positron Emission Tomography-Computed Tomography.

4.2. Survival Analyses

During a median follow-up period of 28 months (range: 6–96 months), 40 patients
(10.6%) experienced disease relapse. Of these, 27 had undergone treatment de-escalation
to AVD after two cycles of ABVD, 8 had received one additional cycle of bleomycin, and
5 had received two additional cycles. A total of 10 patients (2.6%) died during follow-up.
Among them, 7 had de-escalated to AVD after two cycles, 2 had received one additional
cycle, and 1 had received two additional cycles of bleomycin.

The median PFS and overall survival OS durations were not reached. The estimated
3-year PFS and OS rates were 86.0% (standard error [SE]: 2.1) and 96.1% (SE: 1.2), respec-
tively.

No significant associations with PFS were observed for age at diagnosis (<45 vs.
≥45 years; p = 0.801), sex (p = 0.492), ECOG performance status (0–1 vs. 2–3; p = 0.106), Ann
Arbor stage (p = 0.155), presence of B symptoms (p = 0.242), bulky disease (p = 0.720) or
extranodal involvement (p = 0.128). However, a high IPS (IPS ≥ 3 vs. 0–2) was significantly
associated with inferior PFS (p = 0.001).

Based on interim PET-CT findings, the 3-year PFS was 87.6% (SE: 2.3) in patients with
a Deauville score of 1–2, and 79.8% (SE: 5.1) in those with a score of 3 (p = 0.087; Figure 1A).
According to the number of ABVD cycles received before bleomycin omission, the 3-year
PFS rates were 85.1% (SE: 2.6) in those who received 2 cycles, 83.9% (SE: 5.6) in those who
received 3 cycles, and 91.1% (SE: 4.3) in those who received 4 cycles (p = 0.202; Figure 1C).

Factors significantly associated with inferior OS included older age at diagnosis (<45
vs. ≥45 years; p = 0.007), poor ECOG performance status (0–1 vs. 2–3; p < 0.001), presence of
bulky disease (p = 0.019) and higher IPS ( ≥ 3 vs. 0–2; p = 0.003). Sex (p = 0.493), Ann Arbor
stage (p = 0.054), B symptoms (p = 0.090) and interim PET-CT Deauville score (p = 0.440)
were not significantly associated with OS (Figure 1B, Table 3).
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Figure 1. Kaplan–Meier survival curves. (A,B) show progression-free survival and overall survival,
respectively, stratified by interim PET-CT Deauville scores. (C,D) show progression-free survival and
overall survival, respectively, according to the number of ABVD chemotherapy cycles received.

Table 3. Relationship between prognostic factors and progression-free survival and overall survival.

Characteristics Groups
Progression-Free Survival Overall Survival

Events/n 3-Year PFS, % (SE) p Value Events/n 3-Year OS, % (SE) p Value

Age at diagnosis 18–44 yr 29/258 86.3 (2.4)
0.801

3/258 98.2 (1.0)
0.007≥45 yr 15/121 92.1 (2.5) 7/121 91.6 (3.2)

Sex
Male 20/191 88.8 (2.6)

0.492
4/191 96.7 (1.7)

0.493Female 24/188 83.2 (3.3) 6/188 95.5 (1.8)

ECOG-PS
0 or 1 37/343 87.1 (2.1)

0.106
5/343 97.7 (1.1)

<0.0012 or 3 7/36 76.7 (8.0) 5/36 81.8 (7.5)

Ann Arbor stage
II 13/142 88.6 (3.1)

0.155
1/142 99.0 (1.0)

0.054III 12/117 89.1 (3.2) 3/117 96.5 (2.0)
IV 19/120 78.8 (4.9) 6/120 91.7 (3.5)

B symptoms Absent 12/142 88.6 (3.2)
0.242

1/142 98.8 (1.2)
0.090Present 32/237 84.6 (2.7) 9/237 94.6 (1.8)

Bulky disease Absent 34/300 86.2 (2.4)
0.720

5/300 97.4 (1.2)
0.019Present 10/79 85.3 (4.4) 5/79 91.1 (3.8)

Extranodal
involvement, n (%)

Absent 27/267 87.8 (2.3)
0.128

5/267 97.4 (1.2)
0.122Present 17/112 81.7 (4.5) 5/112 92.8 (3.3)

International
prognostic score

0–2 22/267 89.7 (2.1)
0.001

3/267 98.3 (1.0)
0.003≥3 22/112 77.0 (4.8) 7/112 90.8 (3.5)

Interim PET-CT
Deauville score

1 or 2 31/302 87.6 (2.3)
0.087

9/302 95.6 (1.5)
0.4403 13/77 79.8 (5.1) 1/77 98.1 (1.8)

Number of ABVD
cycles

2 32/280 85.1 (2.6)
0.202

7/280 96.1 (1.5)
0.6923 8/46 83.9 (5.6) 2/46 93.7 (4.3)

4 4/53 91.1 (4.3) 1/53 97.6 (2.4)

Bold text indicates statistical significance at p < 0.05 level. Abbreviations: ABVD: Adriamycin (doxorubicin),
Bleomycin, Vinblastine, and Dacarbazine, ECOG-PS: Eastern Cooperative Oncology Group- Performance Status,
OS: Overall Survival, PET-CT: Positron Emission Tomography- Computed Tomography, PFS: Progression-Free
Survival, SE: Standard Error.
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The 3-year OS rates stratified by the number of ABVD cycles received were 96.1%
(SE: 1.5) for 2 cycles, 93.7% (SE: 4.3) for 3 cycles and 97.6% (SE: 2.4) for 4 cycles (p = 0.692;
Figure 1D).

4.3. Patients De-Escalated After 2 Cycles of ABVD

Among the 280 patients (50.4% female) who received two cycles of ABVD followed
by de-escalation, the median age at diagnosis was 34 years (range: 18–78). The median
follow-up duration was 28 months (range: 6–96 months). In this subgroup, the estimated
3-year PFS and OS rates were 85.1% and 96.1%, respectively. Patients with an interim
PET-CT Deauville score of 1–2 had a 3-year PFS rate of 86.9%, whereas those with a score
of 3 had a PFS rate of 79.1% (p = 0.102).

Baseline clinical and demographic characteristics for all subgroups are presented in
Table 2. Within this subgroup, a Deauville score of 3 (versus 1–2) on interim PET-CT was sig-
nificantly associated with male sex (p = 0.040; Table 4). However, other factors—including
age at diagnosis, sex, ECOG performance status, Ann Arbor stage, presence of B symptoms,
bulky disease and Deauville score—were not significantly associated with PFS.

Table 4. Factors associated with response on interim PET-CT in patients receiving 2 cycles of ABVD.

Characteristics
Interim PET-CT Deauville Score

Score 1 or 2
(n = 216)

Score 3
(n = 64) p Value

Age at diagnosis, median (range), yr 33 (18–78) 37 (18–71) 0.340
Age at diagnosis, n (%)

18–24 years 55 (25.5) 15 (23.4)
25–44 years 94 (43.5) 24 (37.5)
45–59 years 42 (19.4) 15 (23.4) 0.673
≥60 years 25 (11.6) 10 (15.6)

Male sex, n (%) 100 (46.3) 39 (60.9) 0.040
ECOG-PS, n (%) 0 113 (52.3) 27 (42.2)

0.403
1 85 (39.4) 29 (45.3)
2 17 (7.9) 8 (12.5)
3 1 (0.5) 0 (0.0)

Ann Arbor stage, n (%)

0.587
II 78 (36.1) 26 (40.6)
III 72 (33.3) 17 (26.6)
IV 66 (30.6) 21 (32.8)

B symptoms, n (%) 129 (59.7) 41 (64.1) 0.532
Bulky disease, n (%) 34 (15.7) 11 (17.2) 0.782
Extranodal involvement, n (%) 63 (29.2) 21 (32.8) 0.576
International prognostic score, n (%)

0.060–2 161 (74.5) 40 (62.5)
≥3 55 (25.5) 24 (37.5)

Bold text indicates statistical significance at p < 0.05 level. Abbreviations: ECOG-PS: Eastern Cooperative Oncology
Group-Performance Status, PET-CT: Positron Emission Tomography-Computed Tomography.

Conversely, a high IPS (IPS ≥3 vs. 0–2; p = 0.002) and the presence of extranodal
involvement (p = 0.039) were significantly associated with inferior PFS outcomes. Factors
associated with reduced OS in this subgroup included older age at diagnosis (<45 vs.
≥45 years; p = 0.002), high IPS (≥3 vs. 0–2; p = 0.009), poor ECOG performance status (2–3
vs. 0–1; p = 0.002) and the presence of B symptoms (p = 0.042), as summarized in Table 5.
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Table 5. Relationship between prognostic factors and progression-free survival and overall survival
in patients receiving 2 cycles of ABVD.

Characteristics Groups Progression-Free Survival Overall Survival
Events/n 3-Year PFS, % (SE) p Value Events/n 3-Year OS, % (SE) p Value

Age at diagnosis 18–44 yr 20/188 86.7 (2.9)
0.574

1/188 99.2 (0.8)
0.002≥45 yr 12/92 81.9 (5.5) 6/92 89.4 (4.5)

Sex
Male 13/139 89.3 (3.2)

0.328
2/139 97.2 (2.1)

0.265Female 19/141 81.2 (4.1) 5/141 94.9 (2.3)

ECOG-PS
0 or 1 27/254 86.3 (2.7)

0.192
4/254 97.2 (1.4)

0.0022 or 3 5/26 75.6 (9.8) 3/26 85.7 (7.9)

Ann Arbor stage
II 10/104 87.2 (4.0)

0.328
1/104 98.5 (1.5)

0.198III 9/89 87.6 (4.0) 2/89 96.8 (2.3)
IV 13/87 79.2 (6.2) 4/87 91.6 (4.6)

B symptoms Absent 8/110 88.8 (3.9)
0.143

0/110 100 (0.0)
0.042Present 24/170 83.0 (3.5) 7/170 93.8 (2.4)

Bulky disease Absent 25/235 85.9 (2.9)
0.275

4/235 97.1 (1.5)
0.050Present 7/45 81.2 (6.6) 3/45 90.9 (5.1)

Extranodal
involvement n (%)

Absent 18/196 87.3 (2.9)
0.039

4/196 97.1 (1.5)
0.409Present 14/84 79.1 (5.9) 3/84 93.3 (4.1)

International
prognostic score

0–2 16/201 89.2 (2.7)
0.002

2/201 98.5 (1.1)
0.009≥3 16/79 74.5 (6.4)) 5/79 90.0 (4.6)

Interim PET-CT
Deauville score

1 or 2 21/216 86.9 (3.0)
0.102

7/216 94.8 (2.0)
0.1363 11/64 79.1 (5.7) 0/64 100 (0.0)

Bold text indicates statistical significance at p < 0.05 level. Abbreviations: ECOG-PS: Eastern Cooperative Oncology
Group-Performance Status, OS: Overall Survival, PET-CT: Positron Emission Tomography-Computed Tomography,
PFS: Progression-Free Survival, SE: Standard Error.

5. Discussion
In this study, we aimed to analyze the demographic characteristics and survival

outcomes of newly diagnosed cHL patients in Türkiye who were de-escalated to AVD after
achieving a Deauville score of 1–3 on interim PET following two cycles of ABVD. Our
objective was to present real-world data reflecting the RATHL study context. The primary
strength of real-world data lies in its inclusion of patients irrespective of restrictive clinical
trial criteria, such as ECOG performance status or comorbidities.

One striking observation in our real-world data was that, although all centers per-
formed interim PET after two cycles—similar to the RATHL study—some physicians
postponed de-escalation by administering additional cycles of ABVD based on clinical
judgment. In particular, several centers gave two further cycles of ABVD before switching
to AVD in patients with negative interim PET findings. This approach appeared more
common in patients with bulky disease, possibly reflecting concern about relapse, and was
occasionally influenced by delayed PET reporting. Consequently, certain patients received
three or four cycles of ABVD prior to bleomycin omission. This subgroup demonstrated
a higher prevalence of bulky disease and a lower proportion of Deauville 3 responses
compared with those de-escalated earlier. Importantly, survival outcomes did not differ
according to the number of pre-omission cycles, reinforcing that extending bleomycin
exposure did not provide measurable benefit while potentially increasing the risk of toxic-
ity. While delayed PET reporting was noted anecdotally by some investigators and may
have contributed to postponement of de-escalation, the exact number of patients affected
could not be determined due to inconsistent documentation across centers. The principal
limitation of our study, therefore, is the absence of systematic documentation regarding the
specific reasons for extending ABVD beyond two cycles. As a result, we were unable to
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determine the exact proportion of patients who received additional cycles exclusively due
to delayed PET reporting.

The demographic characteristics of our cohort of 280 patients who underwent de-
escalation after two cycles of ABVD were largely comparable to those reported in the
RATHL study [5]. The median age was 34 years (range: 18–78), with 49.6% of patients
being male, whereas in the RATHL study, the median age was 33 years (range: 18–79) and
54.2% of patients were male. Disease stage distribution in our cohort included 37.1% with
stage II, 31.8% with stage III and 31.1% with stage IV disease, which closely mirrors the
RATHL study (Stage II: 42.4%, Stage III: 30.1%, Stage IV: 27.5%). B symptoms were present
in 60.7% of our patients, similar to the 59.6% reported in the RATHL cohort. However, the
incidence of bulky disease was lower in our population (16.1%) compared to the RATHL
study (32.3%).

In the RATHL study, following a median follow-up of 41.2 months, the 3-year PFS
and OS rates in the AVD arm were reported as 84.4% and 97.6%, respectively. At 7 years,
the PFS and OS rates were 79.2% and 93.5%, respectively [6]. In our study, with a shorter
median follow-up of 28 months, patients who underwent de-escalation after two cycles of
ABVD demonstrated a PFS of 85.1% and an OS of 96.1%. Although these findings appear
comparable to those of the RATHL study, the relatively limited follow-up in our cohort
represents an important limitation, underscoring the need for longer observation to allow
more robust comparisons with long-term trial outcomes. Moreover, patients who were
de-escalated after receiving one or two additional doses of bleomycin exhibited similar
survival outcomes to those de-escalated after two cycles of ABVD. During the early phase
of treatment, bleomycin-related toxicity was observed in six of the 379 patients. Among
these, two patients underwent de-escalation following two cycles of ABVD, whereas three
of the remaining four patients were de-escalated after four cycles. Notably, the administra-
tion of additional bleomycin doses in iPET-negative patients did not confer any survival
benefit. The presence of pulmonary toxicity in 6 of our patients supports, in line with
the literature, that treatment de-escalation in interim PET-negative patients helps protect
against bleomycin-related side effects. In the RATHL trial, pulmonary toxicity occurred
in 7% of patients in the ABVD arm compared with 3% in the AVD arm, highlighting the
clinical advantage of bleomycin omission [5]. In our study, the incidence of bleomycin-
induced pulmonary toxicity was even lower at 1.5%, which may reflect the real-world
practice of early de-escalation and supports the safety of limiting bleomycin exposure.
Taken together, these findings emphasize the critical role of interim PET-guided treatment
in personalizing therapy for Hodgkin lymphoma, as it not only maintains efficacy but
also minimizes the risk of bleomycin-induced pulmonary toxicity. Among our six affected
patients, four achieved complete resolution with corticosteroid therapy, whereas the treat-
ment approach and outcomes of the remaining two could not be determined. Nevertheless,
due to the retrospective nature of our analysis, detailed information regarding clinical
presentation, diagnostic approaches, and management strategies of pulmonary toxicity
was not systematically available and represents a limitation of our study.

Among patients who underwent de-escalation after two cycles of ABVD, similar
to the RATHL study, the presence of B symptoms, bulky disease, interim PET status,
and gender did not significantly impact PFS. However, higher IPS (p = 0.002) and the
presence of extranodal disease (p = 0.039) were associated with worse PFS. On the other
hand, when the analysis was extended to include all patients, the presence of extranodal
involvement (p = 0.12) did not reach statistical significance, while high IPS remained a
significant predictor of inferior PFS (p = 0.001). The absence of a significant PFS difference
in the overall cohort may be attributed to the administration of one or two additional
cycles of bleomycin, which could have mitigated the negative impact of extranodal disease.
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Nonetheless, the smaller sample size of our study compared to the RATHL trial necessitates
further research with larger patient populations to validate these findings. When evaluated
in terms of PFS, our study and the RATHL trial yielded comparable results with respect to
the IPS; however, in the RATHL trial, patients with extranodal disease were not analyzed
as separate subgroups. The baseline extranodal involvement rate for all participants in
the RATHL study was not stated directly. Nevertheless, assessments based on initial PET
imaging showed that 14% of patients had disease upstaging, with 74% (n:118) of these
upstaging phenomena being ascribed to the discovery of extranodal illness [7]. As a result,
it is possible to infer that approximately 10% of RATHL study participants had extranodal
involvement at baseline. When compared to the real-world data in our study, this estimated
rate appears to be considerably lower. In a real-world study evaluating 169 patients, 20 of
the 101 iPET-negative patients were de-escalated to AVD, and in this subgroup the 3-year
PFS rate was reported as 90%. Among patients who continued ABVD, the rate was 83.3%.
Although based on smaller patient numbers, these results are consistent with our study [8].

Additionally, while the RATHL study reported worse PFS with increasing Ann Arbor
stage and older age, we observed that PFS in our study was not affected by age or stage.
This suggests potential differences between trial populations and real-world practice.

In conclusion, the interim PET-guided treatment approach enables the implementa-
tion of equally effective yet less toxic strategies in the treatment of Hodgkin lymphoma,
improving patient treatment outcomes. One of the key contributions of our study lies in
its demonstration that treatment individualization guided by interim PET-CT is feasible
and broadly applicable across multicenter hematology practice in Türkiye. However, no-
table inter-institutional variations—such as the continuation of ABVD beyond interim PET
despite negative images—resulted in deviations from standard protocols. This highlights
the fact that, in real-world clinical practice, therapeutic decisions are often influenced by
patient-specific factors and strict adherence to established treatment algorithms may not
always be observed. Furthermore, the relatively inferior PFS observed in certain subgroups,
particularly those with extranodal involvement and high IPS, underscores the need for
further investigation through larger, more powered cohorts. Unlike the RATHL trial, which
did not evaluate extranodal disease as a distinct prognostic variable, the present study
offers a novel perspective by bringing this aspect into focus. Consequently, de-escalation
decisions should be approached with greater caution in patients presenting with extranodal
disease. Nonetheless, the relatively small size of certain subgroups and the lack of system-
atic documentation regarding reasons for extended ABVD highlight the need for larger,
prospective studies to further refine risk-adapted strategies in daily practice. Overall, this
study provides the first real-world evidence from Türkiye supporting the implementation
of interim PET-guided therapy, marking a significant step toward the individualization of
treatment strategies in Hodgkin lymphoma.

6. Conclusions
Ultimately our findings highlight the critical role of real-world data in bridging the gap

between clinical trial evidence and daily practice in Hodgkin lymphoma. By identifying
extranodal disease as a distinct subgroup with inferior PFS, our study offers novel insights
that emphasize the need for greater caution in de-escalation decisions and may inform
future risk-adapted therapeutic strategies.
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