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Abstract

Background: The International Prognostic Score (IPS-7) is widely used for risk stratifica-
tion in classical Hodgkin lymphoma (cHL), but its applicability in low- and middle-income 
countries remains unclear. This study aimed to externally validate IPS-7 and assess its 
prognostic performance for overall survival (OS) in an Indonesian cohort. 

Methods: This retrospective cohort study included patients aged ≥15 years with histo-
logically confirmed cHL across Ann Arbor stages I–IV, treated at a tertiary cancer referral 
centre between January 2019 and June 2022. IPS-7 was determined at diagnosis. OS at 
1–3 years was estimated using Kaplan–Meier and compared across risk groups using the 
log-rank test. Univariate Cox regression evaluated each IPS-7 component, and model 
discrimination was assessed using Harrell’s C-index.

Results: Ninety-eight patients were analysed, with 34 events (34.7%). Median OS for 
low-, intermediate-, and high-risk groups was 42, 30, and 16 months, respectively. OS 
was 88%, 80%, and 74% at 1–3 years in the low-risk group; 70.5%, 67.4%, and 54.5% 
in the intermediate group; and 35.1% at 1 year in the high-risk group. Survival differed 
significantly among risk groups (log-rank p = 0.015). No single IPS-7 variable was signifi-
cant on Cox analysis.  Harrell’s C-index for IPS-7 in the overall cohort was 0.547 (95% 
confidence interval (CI) 0.394–0.701), indicating poor to borderline discrimination. In an 
exploratory analysis, IPS-3 showed comparable performance, with a C-index of 0.590 
(95% CI 0.326–0.855). In the advanced-stage subgroup (Ann Arbor stage III–IV), both 
IPS-7 and IPS-3 demonstrated moderate discriminative ability, with C-index of 0.605 
(95% CI 0.445–0.765) and 0.603 (95% CI 0.423–0.783), respectively. Conclusion: IPS-7 
significantly stratified OS, with limited discrimination in the overall mixed-stage cohort 
but modest performance in the advanced-stage subgroup, supporting its cautious use for 
baseline risk stratification in resource-limited settings.
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Background

Hodgkin lymphoma (HL) is a B-cell malignancy, predominantly derived from germinal centre cells [1]. HL is characterised by the presence of 
Hodgkin and Reed–Sternberg cells within an inflammatory background, exhibiting a bimodal age distribution with peaks at 20–40 years and 
above 55 years, and generally associated with a favourable prognosis [2]. The malignant cells represent only a minor portion of the tumour 
and are encompassed by a reactive inflammatory background consisting of lymphocytes, plasma cells, neutrophils, eosinophils, and histio-
cytes [3].

Based on data from the Global Cancer Observatory 2022, HL ranks 26th in global cancer incidence with 82,469 new cases and 28th in 
cancer-related mortality with 22,733 deaths worldwide, with the highest incidence reported in Asia [4].

The International Prognostic Score (IPS-7) is the standard risk stratification tool for advanced HL, IPS-7 was determined based on the number 
of adverse factors present at diagnosis, including serum albumin <4 g/dL, haemoglobin <10.5 g/dL, male sex, age ≥45 years, Ann Arbor stage 
IV disease, white blood cell count ≥15,000/mm³, and lymphocyte count <600/mm³ or <8% of total white cells [5]. The IPS-7, introduced in 
1998 and simplified to IPS-3 in 2015, consists of adverse factors that collectively predict overall survival (OS) and freedom from progres-
sion, but its prognostic accuracy has progressively declined with evolving treatment strategies and improved outcomes in classical Hodgkin 
lymphoma (cHL) [5, 6].

The IPS-7 has shown lower prognostic discrimination in the modern therapeutic era, prompting the development of the simplified IPS-3, 
which incorporates age, stage, and haemoglobin to improve survival prediction [6]. An external validation study in 2012 confirmed that the 
IPS remained a useful prognostic tool for advanced HL, but its predictive range has narrowed due to improved outcomes with modern thera-
pies such as ABVD [7]. Although newer prognostic models have been proposed, IPS-7 continues to be used in Indonesia and other resource-
limited settings, maintaining its practical relevance in contemporary clinical practice.

Due to variations in demographics, healthcare systems, and treatment access, validating the IPS-7 in Indonesian patients with cHL is essen-
tial. Therefore, the study was conducted to externally validate the IPS-7 in an Indonesian cohort with cHL. We hypothesised that IPS-7 would 
maintain significant prognostic value for risk stratification in an Indonesian cohort. To our knowledge, this is among the first studies to exter-
nally validate IPS-7 and explore IPS-3 performance in an Indonesian cHL cohort, including both all-stage and advanced-stage populations.

Methods

Study population

This was a single-centre, retrospective cohort study conducted at Dr. Moewardi General Hospital, a tertiary cancer referral centre in Sura-
karta, Indonesia. Ethical approval was obtained from the institutional review board prior to data collection (1.512/VII/HREC/2025), and 
patient confidentiality was maintained throughout the study.

Data were collected from medical records of eligible patients diagnosed between January 2019 and June 2022, with follow-up through June 
2025. A formal sample size calculation was not undertaken, as the study employed a total sampling approach. Eligible patients were aged ≥15 
years, had a histologically confirmed diagnosis of cHL across Ann Arbor stages I–IV, and received at least one cycle of chemotherapy. Patients 
were excluded if they had incomplete IPS-7 variable data or an indeterminate survival status during the 3-year follow-up period. To minimise 
selection bias, all consecutive patients meeting the eligibility criteria within the study period were included. Data extraction was performed 
using a predefined standardised data collection form to reduce information bias. A subgroup analysis was performed including only patients 
with advanced-stage disease (Ann Arbor stage III–IV). 

Predictors

The predictor variables were the seven components of IPS-7, all measured at diagnosis: age ≥45 years, male sex, Ann Arbor stage IV, haemo-
globin <10.5 g/dL, leukocyte ≥15,000/mm³, lymphocyte count <600/mm³ or <8% of total leukocytes, and albumin <4.0 g/dL. The total IPS-7 
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score ranged from 0 to 7 and was categorised into three risk groups: low (0–2), intermediate (3–4), and high (5–7). In addition, IPS-3 was 
calculated as an exploratory comparator using three adverse prognostic factors: age ≥45 years, Ann Arbor stage IV disease, and haemoglobin 
<10.5 g/dL. The IPS-3 score ranged from 0 to 3.

Outcomes

The primary outcome was OS at 1–3 years, defined as the time from the date of first chemotherapy to death from any cause or censoring 
at 3 years. OS was defined from the start of first chemotherapy to maintain consistency with the original methodology of Hasenclever and 
Diehl [5].

Statistical analysis

Descriptive statistics were used to summarise baseline characteristics. Categorical variables were presented as frequencies and percent-
ages, and continuous variables as mean ± standard deviation or median with interquartile range, depending on normality assessed by the 
Shapiro–Wilk test. Survival distributions were estimated using the Kaplan–Meier method and compared across IPS-7 risk groups using the 
log-rank test. Median OS and survival probabilities at 1–3 years were reported with 95% confidence intervals (CIs). A predefined subgroup 
analysis was performed in patients with advanced-stage disease, defined as Ann Arbor stage III–IV, to evaluate the prognostic performance 
of IPS-based models in the population for which these scores were originally developed and primarily validated.

Univariate Cox proportional hazards regression was performed to assess the association of each IPS-7 component and the total IPS-7 score 
with OS. Hazard ratios (HRs) with 95% CIs were reported. The proportional hazards assumption was assessed using Schoenfeld residuals and 
graphical inspection of log-minus-log survival plots. Variables with p < 0.10 in univariate analysis were included in the multivariable model. 

Model discrimination was assessed using Harrell’s C-index with corresponding 95% CIs. The discriminative performance of IPS-7 and IPS-3 
was evaluated in both the overall cohort and the advanced-stage subgroup. A C-index value of less than 0.60 was classified as poor, a value 
between 0.60 and 0.69 as moderate, and a value of 0.70 or higher as good discriminatory performance. Comparisons between IPS-7 and 
IPS-3 were descriptive and exploratory, and no formal statistical comparison between C-indices was performed. All Harrell’s C-index values 
were calculated using R version 4.5.1 (The R Foundation for Statistical Computing, Vienna, Austria), and 95% CIs were estimated for each 
model.

The alpha level was set at 0.05. All statistical tests were two-sided, and a p-value <0.05 was considered statistically significant. Given the 
retrospective design and total sampling of all eligible patients during the study period, a formal a priori power analysis was not conducted. 
However, the number of observed events (n = 34) allowed exploratory assessment of survival differences and model discrimination in this 
external validation study. Descriptive, survival, and regression analyses were performed using IBM® SPSS Statistics for Windows version 26.0 
(IBM Corp., Armonk, NY, USA).

Results 

Patients

A total of 98 patients with cHL were included in the analysis, with 34 death events (34.7%) and 64 patients (65.3%) censored. For the final 
analysed cohort, there were no missing data for any of the clinical or laboratory variables of interest, as the presence of complete medical 
record data for all seven IPS-7 components was a predefined inclusion criterion. The distribution of IPS-7 risk categories showed that 26 
patients (26.5%) were classified as low risk, 52 (53.0%) as intermediate risk, and 20 (20.5%) as high risk. More than half of the cohort (approxi-
mately 56%) had advanced-stage disease (Ann Arbor stage III–IV). Advanced disease stage (Ann Arbor stage IV) and hypoalbuminemia were 
the most frequent adverse prognostic factors. Baseline patient characteristics are summarised in Table 1.
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Table 1. Baseline characteristics of patients.

Variable All patients
(N = 98)

Ann Arbor stage III-IV 
subgroup (n = 55)

Age (years) 40 (3060.5) 38 (28–58)

Gender

 Female 36 (36.7%) 21 (38.2%)

 Male 62 (63.3%) 34 (61.8%)

Ann Arbor stage

 I 9 (9.2%) 0 (0%)

 II 34 (34.7%) 0 (0%)

 III 9 (9.2%) 9 (16.4%)

 IV 46 (46.9%) 46 (83.6%)

Haemoglobin (g/dL) 11.2 (10.1–12.7) 11 (10.0–12.2)

 < 10.5 33 (33.7%) 20 (36.4%)

 ≥ 10.5 65 (66.3%) 35 (63.6%)

Leukocyte (/mm3) 11,350 (6,325–15,975) 11,500 (6,450–16,300)

 < 15,000 71 (72.4%) 40 (72.7%)

 ≥ 15,000 27 (27.6%) 15 (27.3%)

Lymphocyte 13.5 (7.2–19.5) 11 (7.3–17.2)

 < 8% 31 (31.6%) 19 (34.5%)

 ≥ 8% 67 (68.4%) 36 (65.5%)

Albumin (g/dL) 3.1 ± 0.4 3.0 ± 0.5

 < 4.0 94 (95.9%) 54 (98.2%)

 ≥ 4.0  (4.1%) 1 (1.8%)

Overall survival

Kaplan–Meier analysis showed a significant difference in OS between IPS-7 risk groups (log-rank p = 0.015) (Figure 1). The median OS was 
approximately 42 months for the low-risk group, 30 months for the intermediate-risk group, and 16 months for the high-risk group. Observed 
OS based on Kaplan–Meier estimates were approximately 88%, 80%, and 74% at 1–3 respectively, for the low-risk group; 70.5%, 67.4%, and 
54.5% at 1–3 years for the intermediate-risk group; and 35.1% at 1 year for the high-risk group.

In the advanced-stage subgroup (Ann Arbor stage III–IV), Kaplan–Meier analysis demonstrated a trend towards worse OS with increasing 
IPS-7 risk category. Mean survival times decreased progressively from 19.7 months in the low-risk group to 15.6 months in the intermediate-
risk group and 5.4 months in the high-risk group. However, differences in survival distributions across IPS-7 groups did not reach statistical 
significance (log-rank p = 0.056) (Figure 2).

Univariate analysis of IPS-7 components

On univariate Cox proportional hazards analysis (Table 2), none of the IPS-7 components reached statistical significance for OS (p < 0.05). 
Stage IV disease had the highest (HR 1.757; p = 0.127), followed by male sex (HR 1.629; p = 0.196), leukocytosis ≥15,000/mm³ (HR 1.627; 
 p = 0.191), and lymphocyte count <8% (HR 1.585; p = 0.213). Other variables, including age ≥45 years, haemoglobin <10.5 g/dL, and albu-
min <4 g/dL, also did not show significant associations with mortality. As no variable met the predefined significance threshold (p < 0.10), 
multivariate analysis was not performed.
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Figure 1. Kaplan–Meier curves of OS by IPS-7 risk group.

Figure 2. Kaplan–Meier curves of OS by IPS-7 risk group in the advanced-stage subgroup.
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Table 2. Univariate Cox proportional hazards analysis of IPS-7 components.

Variable
All patients Ann Arbor stage III-IV subgroup

HR p-value HR p-value

Stage IV 1.757 0.127 1.097 0.780

Male sex 1.629 0.196 1.416 0.237

Leukocyte ≥ 15,000 /mm³ 1.627 0.191 1.485 0.207

Lymphocyte < 8% 1.585 0.213 1.935 0.032

Age ≥ 45 years 1.245 0.539 1.786 0.045

Haemoglobin < 10.5 g/dL 1.273 0.495 1.043 0.884

Albumin < 4 g/dL 1.019 0.985 0.685 0.710

Note: IPS, International Prognostic Score; HR, Hazard Ratio

Table  3. Multivariable Cox proportional hazards analysis in the advanced-stage subgroup (Ann Arbor stage III–IV). 

Variable Adjusted HR 95% CI p-value

Lymphocyte <8% 1.821 0.990–3.352 0.054

Age ≥45 years 1.681 0.946–2.984 0.076

In the advanced-stage subgroup analysis (Ann Arbor stage III–IV), univariate Cox proportional hazards analysis demonstrated that age ≥45 
years and lymphocyte count <8% were significantly associated with worse OS. Patients aged ≥45 years had a 1.786-fold higher risk of 
mortality compared with younger patients (HR 1.786, p = 0.045), while lymphocyte count <8% was associated with a 1.935-fold increased 
mortality risk (HR 1.935, p = 0.032) (Table 3). Other IPS-7 components were not significantly associated with OS in this subgroup. As vari-
ables with p <0.10 in univariate analysis were prespecified for multivariable modelling, age ≥45 years and lymphocyte count <8% were sub-
sequently included in a multivariable Cox regression model. 

Multivariate analysis of IPS-7 components

In multivariable Cox regression analysis of the advanced-stage subgroup, neither age ≥45 years nor lymphocyte count <8% remained inde-
pendently associated with OS. Lymphocyte count <8% showed a borderline association with worse survival (adjusted HR 1.821, 95% CI 
0.990–3.352; p = 0.054), as did age ≥45 years (adjusted HR 1.681, 95% CI 0.946–2.984; p = 0.076). However, the overall multivariable model 
was statistically significant (omnibus test p = 0.019).

Model discrimination

In the overall cohort, Harrell’s C-index for IPS-7 was 0.547 (95% CI 0.394–0.701), indicating poor to borderline discriminative performance. 
In an exploratory analysis, IPS-3 yielded a C-index of 0.590 (95% CI 0.326–0.855) in the same population, which was similarly classified as 
poor to borderline discrimination. The wide CIs for both scores reflect the limited number of events (n = 34) and should be interpreted with 
caution.

In the advanced-stage subgroup (Ann Arbor stage III–IV, n = 55), discriminative performance improved for both models. IPS-7 demonstrated 
a C-index of 0.605 (95% CI 0.445–0.765), and IPS-3 showed a comparable C-index of 0.603 (95% CI 0.423–0.783), both consistent with 
moderate discrimination. The improvement in IPS-3 performance from the overall cohort (0.590) to the advanced-stage subgroup (0.603) 
(Table 4), alongside the narrowing of CIs, suggests that both models may perform more consistently when applied to the population for which 
IPS-7 was originally developed. 
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Table 4. Harrell’s C-index values for IPS-7 and IPS-3 in the overall cohort and advanced-stage subgroup.

Population Model C-index 95% CI Interpretation

All population IPS-7
0.547 0.394–0.701

Poor, limited 
discrimination

All population IPS-3
0.590 0.326–0.855

Poor, borderline 
modest

Advanced stage 
subgroup

IPS-7
0.605 0.445–0.765

Moderate / modest

Advanced stage 
subgroup

IPS-3
0.603 0.423–0.783

Moderate / modest

Discussion 

This cohort of 98 patients with cHL was characterised by a median age at diagnosis of 40 years, with advanced-stage disease and hypoal-
buminemia as the most frequent adverse prognostic features. A large single-institution study from the United States involving 727 patients 
with cHL reported a median age of 35 years, while an Indian cohort of 200 patients showed a median age of 28 years [8, 9]. An analysis of 
the Surveillance, Epidemiology, and End Results database in the United States showed that most cHL cases were diagnosed at stage II [10]. 
The high proportion of advanced-stage cases in this study suggests possible delayed diagnosis, a pattern frequently reported in low and 
middle income countries, where Obtel et al [11] found that limited access to healthcare services, lack of health insurance coverage, and low 
socioeconomic status act as significant barriers to timely diagnosis and treatment. At diagnosis, most patients with cHL present with supra-
diaphragmatic lymphadenopathy involving cervical, supraclavicular, mediastinal, or axillary nodes, often accompanied by systemic B symp-
toms with occasional extranodal involvement of the spleen, lungs, liver, or bone marrow [12]. The baseline profile of this study highlights 
epidemiological and clinical disparities that may influence the performance and validation of the IPS-7 in diverse populations. Serum albumin 
levels below 4.0 g/dL indicate poorer prognosis in cHL and other hematologic malignancies, reflecting decreased hepatic protein synthesis 
caused by IL-6–mediated acute-phase responses, elevated proinflammatory cytokines (IL-6, TNF-α, IL-1RA), or impaired nutritional status 
that limits amino acid availability [13].

In the overall cohort, univariate Cox proportional hazards analysis showed that none of the IPS-7 components reached statistical signifi-
cance for OS. These findings suggest that individual IPS-7 components may have limited prognostic value when assessed separately, pos-
sibly due to differences in population characteristics, treatment heterogeneity, and the modest sample size. Diefenbach et al [6] evaluated 
854 patients with advanced-stage cHL treated in the modern era and found that only age, stage, and haemoglobin remained significant 
predictors of OS in multivariable analysis, while other IPS-7 components lost prognostic relevance. Cellini et al [14] proposed an improved 
prognostic scoring system for cHL patients treated with PET/CT-guided ABVD with four variables (stage IV disease, leukocytosis, anaemia, 
low lymphocyte-to-monocyte ratio (LMR)) for progression-free survival (PFS) and three variables (male sex, stage IV disease, lymphopenia) 
for OS, improves risk prediction compared to IPS, particularly in identifying patients at high risk of recurrence after therapy, highlighting the 
need to update prognostic models to reflect modern treatment outcomes and incorporating easily measurable factors like lymphocyte-to-
monocyte ratio and neutrophil-to-lymphocyte ratios for broader clinical use [14]. In a Chinese cohort of patients with advanced HL, the IPS 
still predicted outcomes but with reduced discrimination, as only stage IV disease and low haemoglobin remained significant, and a simplified 
two-factor score offered limited improvement [15]. In the advanced-stage subgroup of the present study, age ≥45 years and lymphocyte 
count <8% were associated with inferior OS in univariate analysis, but neither remained statistically significant after multivariable adjust-
ment. Although the borderline adjusted associations suggest potential prognostic relevance, the limited subgroup sample size and number of 
events may have reduced statistical power. These findings should therefore be interpreted as exploratory and hypothesis-generating rather 
than definitive evidence of independent prognostic effects.

Kaplan–Meier analysis demonstrated a significant difference in OS between IPS-7 risk groups. In the advanced-stage subgroup, Kaplan–
Meier analysis showed a trend towards progressively inferior OS with increasing IPS-7 risk category, although the difference did not reach 
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statistical significance. This borderline finding may reflect reduced statistical power after subgroup stratification, given the smaller sample 
size and limited number of events. Nevertheless, the observed survival gradient suggests that IPS-7 may still capture some clinically relevant 
prognostic separation, although this finding did not reach conventional statistical significance in the advanced-stage subgroup. In a retro-
spective series of 314 patients with advanced‐stage cHL treated with ABVD, patients with IPS ≥3 had significantly worse 5-year OS (75.8%) 
than those with lower scores [16]. Rose et al [8] reported that the median OS of patients with early-stage and advanced-stage cHL was 19 
and 12.9 years, respectively, with older age, advanced disease stage, presence of B symptoms, and a higher IPS identified as adverse prognos-
tic factors for OS. In a study of elderly patients (age ≥60 years) with cHL, the median OS was 11.3 years, with significantly lower 5-year OS 
compared to younger patients (70.5% versus 99.4%), and worse outcomes linked to high comorbidity, lymphopenia, and non-anthracycline 
therapy [17]. The lower median OS observed in our cohort compared with Western data may reflect a higher proportion of advanced-stage 
disease and limited access to optimal treatment.

In this study, the IPS-7 showed limited discriminative performance in the overall cohort, with a Harrell’s C-index of 0.547 (95% CI, 0.394–
0.701). IPS-3 showed a slightly higher C-index of 0.590 (95% CI, 0.326–0.855); however, its performance remained limited, and the wide, 
overlapping CIs preclude any definitive conclusion regarding superiority over IPS-7. Hasenclever and Diehl first introduced the IPS in 1998, 
showing strong prognostic separation among patients treated with ABVD-based regimens [5]. Diefenbach et al [6] re-evaluated the score in 
modern cohorts and found only age, stage, and haemoglobin remained independently prognostic, forming a simplified IPS-3 model. Several 
studies evaluating IPS-3 have reported C-index values higher than those of IPS-7 [18, 19]. The limited discrimination observed for both 
scores may reflect the modest sample size, limited number of events, cohort heterogeneity, and population-specific differences, particularly 
because the overall cohort included patients across all disease stages, whereas previous IPS-3 studies were largely restricted to advanced-
stage cHL.

The exploratory advanced-stage subgroup analysis provides additional context for interpreting the stage-dependent performance of the 
IPS-3 score and its comparability with IPS-7 in this cohort. When the analysis was restricted to patients with advanced-stage disease, IPS-7 
and IPS-3 demonstrated nearly identical modest discriminative performance, with C-index values of 0.605 (95% CI, 0.445–0.765) and 0.603 
(95% CI, 0.423–0.783), respectively. This finding suggests that the prognostic utility of IPS-based scores may be more evident when applied 
to the clinical population for which these models were originally developed and evaluated, namely patients with advanced-stage cHL. Never-
theless, given the modest sample size, limited number of events, and wide CIs, these subgroup findings should be interpreted as exploratory 
and hypothesis-generating rather than definitive evidence of equivalent performance between IPS-3 and IPS-7.

These findings are consistent with the broader clinical heterogeneity of the present all-stage cHL cohort, which included patients with Ann 
Arbor stages I–IV and reflects the real-world case mix encountered in Indonesian tertiary referral hospitals within an low to moderate income 
country (LMIC) setting. In this setting, patients may present with variable disease stages, limited diagnostic and treatment resources, vari-
ability in guideline implementation, and restricted access to novel therapies [20, 21]; consequently, traditional IPS-based scores may remain 
useful for baseline risk stratification, but they have limited ability to provide precise individualised prognostication in an all-stage population. 
These findings emphasise the continued relevance of externally validating established and clinically familiar prognostic tools such as IPS-7 
in local clinical contexts, while also highlighting the need for contemporary prognostic models adapted to diverse real-world populations.

Recent advances in prognostic modelling for cHL have introduced more contemporary and data-driven approaches aimed at improving risk 
stratification. The machine learning-based prognostic model for advanced-stage HL showed higher C-index and time-varying area under 
curve values than the IPS models, indicating better predictive accuracy within the first 5 years after diagnosis, although the improvement 
over the A-HIPI model was modest [18, 22]. Cellini et al [14] demonstrated that their new prognostic scoring system had better predictive 
accuracy than the IPS, with higher C-index values for PFS (0.71 versus 0.68) and comparable results for OS (0.79 versus 0.77) [14]. These 
results suggest that modern, data-driven models may provide better discrimination of survival outcomes compared with traditional IPS-based 
scores. However, their applicability in LMIC settings requires further validation.

Several limitations should be considered when interpreting the findings of this study. First, the retrospective single-centre design and reliance 
on medical record data may have introduced information bias and limited generalisability. Second, because the original IPS-7 was derived in 
advanced-stage HL, inclusion of patients across all disease stages in our cohort may have introduced heterogeneity and reduced comparabil-
ity with the derivation population. Although an advanced-stage subgroup analysis was performed, the limited sample size and the number 
of events reduced statistical precision and resulted in wide CIs. Third, OS was defined from the start of first chemotherapy rather than from 
the time of diagnosis, which may not fully capture the prognostic impact of diagnosis-to-treatment delay in LMIC settings. Fourth, formal 
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calibration analysis could not be performed, in accordance with TRIPOD recommendations, because IPS-7 was designed as a points-based 
score without published regression coefficients or baseline hazard functions, which precludes estimation of absolute survival probabilities. 
Fifth, detailed treatment-related variables, including chemotherapy regimen, treatment completion, dose delays, radiotherapy use, interim 
PET response, and salvage therapy, were not fully incorporated into the analysis. Therefore, these findings should be interpreted as support-
ive rather than definitive evidence of prognostic utility. Future prospective multicentre studies with larger sample sizes are needed to allow 
for comprehensive validation and recalibration of prognostic models in the contemporary treatment era.

Conclusion

In this retrospective cohort study of Indonesian patients with cHL, the IPS-7 significantly stratified OS across risk groups but demonstrated 
limited discriminative performance in the overall all-stage cohort. In the advanced-stage subgroup, IPS-7 showed modest discrimination, 
consistent with its intended clinical application in advanced-stage disease. Although individual IPS-7 components were not independently 
associated with mortality, the composite score maintained modest discriminative ability, suggesting that it remains a clinically useful baseline 
risk stratification tool, particularly in resource-limited settings. The relatively high proportion of advanced-stage disease observed in this 
cohort highlights potential diagnostic delays and disparities in healthcare access in low- and middle-income settings. These findings sug-
gest that while IPS-7 continues to provide practical prognostic information, its predictive performance may be limited in the contemporary 
treatment era. Larger prospective multicentre studies incorporating contemporary biomarkers are needed to improve prognostic prediction 
in cHL.
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