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Abstract  
 

Lymphoma is a relatively treatable cancer, characterized by a favorable prognosis. Nevertheless, 

between 10% and 25% of patients will exhibit primary refractory or recurrent illness, despite the 

implementation of risk-adapted treatments.  The objective of this study is to assess the response of 

Hodgkin and non-Hodgkin lymphoma to salvage therapy. A retrospective cohort study was conducted, 

encompassing 110 patients diagnosed with refractory/relapsed Hodgkin's lymphoma (HL) and non-

Hodgkin lymphoma (NHL). The study period spanned from March 2022 to October 2022. Patient 

demographic and clinical data were meticulously collected for the purpose of analysis. The patients 

received salvage therapy and were closely monitored to assess their response to the treatment. The 

results indicate a mean age of 36.07 years ± 14.028 years. Of the patients in the study, 59 (53.6%) were 

diagnosed with Hodgkin's lymphoma (HL), while 51 (46.4%) were diagnosed with non-Hodgkin's 

lymphoma (NHL). The most prevalent type of HL was nodular sclerosis, accounting for 38 cases 

(64.4%). The majority of NHL cases were classified as DLBCL (41 cases, 80.4%). Subsequent to the 

administration of initial line management, the relapse rate was found to be 48.2%, while the refractory 

rate was determined to be 51.8%. Following the administration of second-line management, the 

complete/partial response rate was found to be 73.6%, with a significant association observed between 

this response rate and Hodgkin's lymphoma (HL). Patients were treated with ABVD as a first-line 

therapy and ICE as a second-line therapy. In addition, the relapse rate following second-line 

management was 26.4%, exhibiting a significant association with non-Hodgkin's lymphoma (NHL) with 

a p-value less than 0.05.  For HL, the most effective salvage protocol was identified as ICE, while for 

NHL, no significant difference was identified among salvage protocols. 
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Introduction 

Lymphomas are a diverse collection of cancers that 

have the potential to affect any part of the body. These 

neoplasms frequently originate in the lymph nodes but 

can metastasize to other anatomical regions. A total of 

1,502 Iraqi patients were diagnosed with Hodgkin 

lymphoma (HL) during the five-year period from 2000 

to 2004, while 5,025 Iraqi patients were registered with 

Non-Hodgkin lymphoma (NHL) during the four-year 

period from 2015 to 2018, as reported by the Iraqi 

Ministry of Health (Al-Mosawi, 2022). However, the 

recent national statistics are limited in scope. 

Nevertheless, these figures remain the most 

comprehensive available from the Iraqi Ministry of 

Health. For this reason, they were used to contextualize 

disease burden in this setting. Classical Hodgkin 

lymphoma constitutes almost 95% of all Hodgkin 

lymphoma cases, is predominantly observed in young 

adults, and exhibits an excellent overall prognosis with 

an approximate 80% cure rate (Amraee et al., 2019; 

Metzger & Mauz‐Körholz, 2019). According to the 

Cancer Statistics Review, 1975-2015 - SEER Statistics, 

the projected percentage of males constituting the 

patient population newly diagnosed with HL in 2017 is 

approximately 56%. Patients diagnosed with Hodgkin 

lymphoma frequently manifest B symptoms, which 

include significant unexplained weight loss, elevated 

fevers, and excessive night sweats (Gaut & Schiller, 

2019). 

In instances where patients demonstrated no 

response to treatment or exhibited disease progression 

within three months of completing first-line 

chemotherapy (CT), they were designated as refractory 

(Refr). Patients were designated as early relapsed (E-

Rel) if relapse was diagnosed between three and twelve 

months after the conclusion of first-line CT, and as late 

relapsed (L-Rel) if relapsed occurred beyond twelve 

months (Edgren et al., 2012). A study by Marie José 

Kersten et al. (2020) found that from 10% to 30% of 

patients with chronic lymphocytic leukemia (CLL) 

experience relapse or primary refractory (R/R) after 

initial treatment. 

Neoplasms of the lymphoid tissues, which are 

more prevalent in the elderly, can develop from several 

cell types, including B cell precursors, mature B cells, 

T cell precursors, and mature T cells. A notable example 

is non-Hodgkin lymphoma (NHL). The categorization 

of the condition, as determined by its prognosis, falls 

into two distinct classifications: "indolent" or 

"aggressive." (Zhang et al., 2008). 

One possible method for memorizing this 

information is by employing the acronym APLES, 

which stands for the following five risk factors: The 

inclusion criteria for this study were as follows: (i) 

patients must be 60 years of age or older, (ii) have an 

Eastern Cooperative Oncology Group performance 

status of more than 1, (iii) have more than one extra-

nodal site of illness, and (iv) be in stage III or IV (Cuker 

et al., 2019).  

In instances where HL has relapsed or 

demonstrated resistance to treatment, the primary 

objective is the management of the disease with salvage 

chemotherapy. A substantial body of research has 

demonstrated that the outcomes observed in patients 

undergoing salvage chemotherapy serve as a reliable 

predictor of survival outcomes following high-dose 

chemotherapy and an autologous stem cell transplant. 

This assertion is supported by numerous studies 

(Gutierrez-Delgado et al., 2003; Martín et al., 2001; 

Sureda et al., 2001). Patients with relapsed or refractory 

Hodgkin and non-Hodgkin lymphomas have found 

hope in ESHAP, a low-toxicity salvage treatment that 

combines etoposide, steroids, ara-C, and cisplatin 

(Aparicio et al., 1999; Martin et al., 2008). 

In certain cases of diffuse large B-cell lymphoma 

(DLBCL) that recur following initial frontline therapy, 

multiagent combination chemotherapy has been 

observed to induce responses; however, at conventional 

dosages, this approach is not widely regarded as 

curative. The most prevalent salvage treatments 

encompass R-DHAP (rituximab, dexamethasone, high-

dose Ara-C, and cisplatin), R-ICE (rituximab with 

ifosfamide, carboplatin, and etoposide), or gemcitabine 

in conjunction with a platinum, most often GDP 

(gemcitabine, dexamethasone, and cisplatin) 

(Kaushansky et al., 2021). To the best of our 

knowledge, this study is the first to systematically 

evaluate and compare the effectiveness of multiple 

salvage chemotherapy protocols for both Hodgkin's 

lymphoma (HL) and non-Hodgkin's lymphoma (NHL) 

in an Iraqi cohort. It addresses an evidence gap in the 

region, where treatment decisions are often based on 

data from Western populations with different 

demographic and clinical profiles. The objective of this 

study is to evaluate the response of Hodgkin and non-

Hodgkin lymphoma to salvage therapy and to correlate 

salvage protocols with prognostic factors. 

Patients and Methods 

A retrospective cohort study was conducted using 

data stored in the medical records of all transplant-

eligible patients referred to the Autologous Blood and 

Marrow Transplant Program at Baghdad Teaching 

Hospital with relapsed/refractory Hodgkin's lymphoma 

(HL) and non-Hodgkin's lymphoma (NHL) between 

January 2019 and July 2022.  

The study population included 110 patients 

between the ages of 15 and 65 years who had been 

diagnosed with biopsy-proven Hodgkin's lymphoma 

(HL) and non-Hodgkin's lymphoma (NHL). The 

patients had experienced disease recurrence or had been 

https://scientificstepsgroup-ssg.com/journals/medicals/middle-eastern-cancer-and-oncology-journal/


3 
 

  

MECOJ., Volume 2, Issue 2 (April 2026 – June 2026), pp: 1-10  

 

resistant to initial chemotherapy, and they had received 

subsequent salvage chemotherapy.  

Primary refractory HL and NHL were defined as 

progressive disease during primary chemotherapy or 

within three months of its completion. The following 

data were obtained: age, sex, HB, LDH, performance 

status, extra nodal involvement, B symptoms, and stage.  

Ethical approvals were obtained from the Council 

of the Iraqi Board of Medical Specialization. The data 

entry and statistical analysis were conducted using two 

software programs: Microsoft Excel 2016 and SPSS 

(Statistical Package for the Social Sciences) Version 26. 

The impact of the independent variable was assessed 

through the implementation of a chi-square test (or a 

Fisher's exact test) of association, with the objective of 

conducting a comparative analysis of proportions and 

the subsequent examination of the resulting data. To 

ascertain the statistical significance of the observed 

differences among the variables, an independent sample 

t-test was employed. Statistically significant results 

were defined as those with a P value less than 0.05. 

Results 

The present study encompassed a total of 110 

patients, with a mean age of 36.07 years (±14.028 

years). The study population included 59 patients 

diagnosed with Hodgkin lymphoma (HL), with a mean 

age of 30.22 years (±10.853), and 51 patients diagnosed 

with non-Hodgkin lymphoma (NHL), with a mean age 

of 42.84 years (±14.323). A statistically significant 

difference was observed between the two groups (P < 

0.001). 

The most prevalent form of HL in this study was 

identified as nodular sclerosis, representing 38 cases 

(64.4%), followed by mixed cellularity HL, which 

accounted for 20 cases (33.9%). The most prevalent 

form of non-Hodgkin's lymphoma (NHL) was 

identified as diffuse large B-cell lymphoma (DLBCL), 

accounting for 41 cases (80.4%) (Figure 1). 

According to the management, the initial 

therapeutic modality administered to the patient 

population was ABVD, which was utilized by 59 

patients (53.6%). The RCHOP regimen was employed 

in the treatment of 51 patients (46.4%). The second line 

of therapy administered was ice, utilized by 45 (40.9%) 

patients, followed by RICE, used by 31 (28.2%) 

patients, GDP, used by 13 (11.8%) patients, RDHAP, 

used by 9 (8.2%) patients, RGDP, used by 9 (8.2%) 

patients, and DHAB, used by 3 (2.7%) patients (Figure 

2). 

The initial management strategy resulted in a 

relapse among 53 (48.2%) patients and refractory 

disease among 57 (51.8%) patients. As illustrated in 

Figure 3, the results of the second-line management 

exhibited a complete response in 81 (73.6%) patients 

and a partial response in 29 (26.4%) patients. 

 

 
Figures 1. Types of Lymphoma; LP: Lymphocyte-Predominant; Diffuse Large B-Cell Lymphoma: DLBCL; MCL: Mantle Cell 

Lymphoma. 
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Figure 2. Lines of Management Among Studied Sample 

 
Figure 3. Outcomes Among Studied Sample According to the Lines of Management 

The distribution of characteristic features of 

patients according to diagnosis is elucidated in Table 1. 

HL was found to be elevated in female subjects and in 

the initial and secondary stages of the disease (P = 0.004 

and P < 0.001, respectively).  

The NHL prevalence appeared to be considerably 

elevated among the elderly population (aged ≥ 60 years) 

and among patients with a PS of 1 (P < 0.001 and P = 

0.002, respectively). 

The distribution of outcomes following initial and 

secondary management of patients according to 

diagnosis was elucidated in 1. Relapse after second-line 

management was observed to be significantly higher 

among patients with non-Hodgkin's lymphoma (NHL), 

while complete or partial response was observed to be 
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significantly higher among patients with Hodgkin's 

lymphoma (HL) (P = 0.001). 

A complete or partial response to the second line 

of management was found to be significantly associated 

with non-anemic patients, normal LDH, the first and 

second stages of lymphoma, and zero PS without extra 

nodal involvement, with a p-value of less than 0.05 

(Table 2). 

 

Table 1. Distribution of Characteristic Features and Outcome of Patients According to the Diagnosis 

Variables Total 

Diagnosis 

P* value HL NHL 

No. % No. % 

Age group/years 

< 20 13 11 84.6% 2 15.4% 

<0.001 
20 – 39 57 37 64.9% 20 35.1% 

40 – 59 32 11 34.4% 21 65.6% 

≥ 60 8 0 0.0% 8 100.0% 

Sex 
Male 61 25 41.0% 36 59.0% 

0.004 
Female 49 34 69.4% 15 30.6% 

Hb 
Anemic 59 27 45.8% 32 54.2% 

0.08 
Not anemic 51 32 62.7% 19 37.3% 

LDH 
High 43 20 46.5% 23 53.5% 

0.24 
Normal 67 39 58.2% 28 41.8% 

Stage 

1st and 2nd 38 30 78.9% 8 21.1% 

<0.001 3rd 34 12 35.3% 22 64.7% 

4th 38 17 44.7% 21 55.3% 

Ps 

0 88 54 61.4% 34 38.6% 

0.002 
1 22 5 22.7% 17 77.3% 

2 0 0 0.0% 0 0.0% 

3 0 0 0.0% 0 0.0% 

Extra nodal 
Yes 31 13 41.9% 18 58.1% 

0.14 
No 79 46 58.2% 33 41.8% 

B symptoms 
A 51 24 47.1% 27 52.9% 

0.25 
B 59 35 59.3% 24 40.7% 

Outcome after 1st line management 
Relapse 53 28 52.8% 25 47.2% 

1 
Refractory 57 31 54.4% 26 45.6% 

Outcome after 2nd line management 
Complete/partial response 81 51 63.0% 30 37.0% 

0.001 
Relapse 29 8 27.6% 21 72.4% 

*Chi2 test (or Fisher’s Exact test)  

 

Table 2. Distribution of Characteristic Features of Patients According to the Outcome After 2nd Line Management 

Variables 
Outcome after 2nd line management 

P* value Complete/partial response Relapse 

No. % No. % 

Age group/years 

< 20 11 84.6% 2 15.4% 

0.37 
20 – 39 42 73.7% 15 26.3% 

40 – 59 24 75.0% 8 25.0% 

≥ 60 4 50.0% 4 50.0% 

Sex 
Male 41 67.2% 20 32.8% 

0.12 
Female 40 81.6% 9 18.4% 

Hb 
Anemic 38 64.4% 21 35.6% 

0.029 
Not anemic 43 84.3% 8 15.7% 

LDH 
High 26 60.5% 17 39.5% 

0.015 
Normal 55 82.1% 12 17.9% 

Stage 

1st and 2nd stages 37 97.4% 1 2.6% 

<0.001 3rd stage 21 61.8% 13 38.2% 

4th stage 23 60.5% 15 39.5% 

Ps 

0 69 78.4% 19 21.6% 

0.03 
1 12 54.5% 10 45.5% 

2 0 0.0% 0 0.0% 

3 0 0.0% 0 0.0% 

Extra nodal 
Yes 18 58.1% 13 41.9% 

0.03 
No 63 79.7% 16 20.3% 

B sympt 
A 40 78.4% 11 21.6% 

0.38 
B 41 69.5% 18 30.5% 

*Chi2 test (or Fisher’s Exact test) 
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As indicated by the results presented in Table 3, 

there was a statistically significant correlation between 

the presence of a complete or partial response to second-

line management and the administration of ABVD as 

the initial therapy and ICE as the second-line therapy (P 

= 0.001 and P = 0.048, respectively). 

A statistically significant association was 

identified between the presence of a complete or partial 

response to the second-line management and patients 

diagnosed with HL (P = 0.001; Table 3). 

Among patients diagnosed with HL who 

demonstrated a complete or partial response, the most 

frequently utilized second-line treatment was ICE, 

accounting for 88.9% of cases, exhibiting no 

statistically significant variation, as indicated by a P-

value of 0.48, as detailed in Table 4.  

The most prevalent drug employed as second-line 

therapy among patients with non-Hodgkin's lymphoma 

(NHL) who demonstrated complete or partial response 

was RDHAP, accounting for 66.7% of cases, with no 

statistically significant discrepancy noted, as indicated 

by a P-value of 0.95, as shown in Table 4.

 

Table 3. Distribution of Characteristic Features of Patients According to the Outcome after 2nd Line Management 

Variables 
Outcome after 2nd line management 

P* value Complete/partial response Relapse 

No. % No. % 

Diagnosis 
HL 51 86.4% 8 13.6% 

0.001 
NHL 30 58.8% 21 41.2% 

HL 

Nodular sclerosis 32 84.2% 6 15.8% 

0.76 Mixed cell 18 90.0% 2 10.0% 

L rich 1 100.0% 0 0.0% 

NHL 

DLBCL 24 58.5% 17 41.5% 

0.53 
T cell 2 40.0% 3 60.0% 

Follicle 2 100.0% 0 0.0% 

MCL 2 66.7% 1 33.3% 

B symptom 
A 40 78.4% 11 21.6% 

0.38 
B 41 69.5% 18 30.5% 

1st line 
ABVD 51 86.4% 8 13.6% 

0.001 
RCHOP 30 58.8% 21 41.2% 

Outcome after 1st line 

management 

Relapse 40 75.5% 13 24.5% 
0.82 

Refractory 41 71.9% 16 28.1% 

2nd line 

ICE 40 88.9% 5 11.1% 

0.048 

RICE 18 58.1% 13 41.9% 

GDP 10 76.9% 3 23.1% 

RDHAP 6 66.7% 3 33.3% 

RGDP 5 55.6% 4 44.4% 

DHAP 2 66.7% 1 33.3% 

*Chi2 test (or Fisher’s Exact test) 

 

Table 4. Distribution of 2nd Line Management of Patients with HL and  NHL According to the Outcome 

2nd line mx 
Outcome after 2nd line management 

P* value Complete/partial response Relapse 

No. % No. % 

HL management (no. 59) 

ICE 40 88.9% 5 11.1% 

0.48 GDP 9 81.8% 2 18.2% 

DHAB 2 66.7% 1 33.3% 

NHL management (no. 51) 

RICE 18 58.1% 13 41.9% 

0.96 
GDP 1 50.0% 1 50.0% 

RDHAP 6 66.7% 3 33.3% 

RGDP 5 55.6% 4 44.4% 

*Chi2 test (or Fisher’s Exact test) 
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Discussion 

Despite therapeutic improvements, 40% to 60% of 

patients with non-Hodgkin's lymphoma (NHL) will not 

achieve complete remission (CR) or will experience a 

recurrence following conventional first-line therapy 

(Wood et al., 1993). 

The present study found that over half of the 

patients were male and had HL, which is consistent with 

the findings of Horwitz et al. (2017). In their research, 

Horwitz et al. found that 64% of patients were male and 

that 57% of patients were diagnosed with HL. In this 

study, the mean age of HL patients was found to be 

significantly lower than that of non-Hodgkin's 

lymphoma (NHL) patients, aligning with the findings 

reported by Shahid et al. (2016). This observation 

suggests a higher frequency of HL in younger 

individuals and a higher frequency of NHL in older 

individuals. The decline in HL incidence among the 

elderly may be attributed to improved diagnostic 

techniques and the reclassification of some NHL cases 

previously labeled as HL (Medeiros & Greiner, 1995).  

Nodular sclerosis was identified as the most 

common Hodgkin's lymphoma (HL) subtype, while 

diffuse large B-cell lymphoma (DLBCL) was the 

predominant non-Hodgkin's lymphoma (NHL) subtype, 

consistent with findings from Batgi et al. (2020). In that 

study, nodular sclerosis comprised 70% of HL cases, 

and DLBCL constituted 75% of NHL cases (Batgi et al., 

2020). 

The results of the second-line management 

indicated a complete or partial response in 

approximately three-quarters of the patients, while 

approximately one-quarter of the patients experienced a 

relapse. A similar observation was made in a study by 

Gopal et al. (2010). In this study, 51 individuals 

diagnosed with relapsed/refractory lymphomas were 

treated with gemcitabine-carboplatin-based salvage 

therapy. The overall response rate was 67%. 

However, these findings did not align with those 

reported by Zlotnick et al. (2019), who studied 41 

patients receiving gemcitabine-carboplatinum-based 

salvage therapy for relapse or refractory non-Hodgkin's 

lymphoma (NHL). Their study revealed an overall 

response rate of 37%. The discrepancy may be 

attributed to the inclusion of both HL and NHL patients 

in our study, while the study by Zlotnick et al. 

exclusively recruited NHL patients. Additionally, the 

patients in our sample were younger than the patients in 

theirs, which may reflect differences in patient age and 

baseline health status. However, as comorbidity data 

were not systematically collected, this interpretation 

should be considered with caution. 

With regard to HL, the present study observed a 

higher incidence among females, which contradicts the 

findings of Radkiewicz et al. (2023). The latter 

researchers reported a significantly higher incidence of 

lymphomas among males across all types. The etiology 

behind the observed differences in the incidence of 

lymphoma between males and females remains 

uncertain. However, it has been proposed that these 

differences may be attributable to variations in exposure 

to carcinogens in the environment and/or intrinsic 

differences, including hormonal and immunological 

elements, tumor biology, and body size, among women 

and men (Edgren et al., 2012; Pfreundschuh, 2017). 

The present study observed that complete/partial 

response was associated with non-anemic patients, 

normal LDH, and zero PS, in the context of the response 

to the second-line management. This finding aligns with 

the conclusions of the study by Suzuki et al. (2013), 

which revealed that individuals exhibiting these specific 

prognostic factors demonstrated a notably lower overall 

response rate. The patient exhibited hemoglobin levels 

that were below the lower limit of the normal range and 

serum LDH levels that were above the upper limit of the 

normal range. The correlation between non-anemic 

status, normal LDH levels, and lower stage with 

improved outcomes is likely indicative of a reduced 

tumor burden and enhanced marrow reserve. These 

factors have been associated with increased 

chemotherapy tolerance and disease control. 

The present study has demonstrated that the initial 

and secondary stages of lymphoma that are not 

accompanied by extra-nodal involvement exhibit a 

notable correlation with the response to second-line 

management. This finding stands in contrast to the 

conclusions of a study conducted by Moskowitz et al. 

(2015), which observed that disease stage does not 

necessarily predict response to salvage therapy.  The 

discrepancy may be attributable to the fact that the study 

by Moskowitz et al. incorporated a reduced sample size, 

a factor that has been demonstrated to exert an influence 

on the outcomes observed.  

A statistically significant association was 

identified between the presence of a complete or partial 

response to second-line management and the 

administration of ABVD as the initial therapy followed 

by ICE as the subsequent therapy. This finding is at 

odds with the conclusions of a study conducted by Abalı 

et al. (2008) in which courses of ICE and DHAP were 

administered to patients with primary refractory or 

relapsed HL and NHL. Of the 49 patients, 11 (22.5%) 

achieved complete remission, while 17 (35%) achieved 

partial remission, resulting in an overall response rate of 

57.5%.  

The findings of the present study indicated that 

complete or partial response to second-line 

management was significantly associated with HL. This 

association was further substantiated by the observation 
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that the first and second stages of the disease and PS 0 

were significantly associated with HL. 

The study's limitations are as follows: it was 

conducted in a single governorate, which may not be 

representative of the general population; and it had a 

small sample size, which may have affected the results. 

Conclusion 

In the present study, HL demonstrated a high level 

of dominance among younger patients, females, and 

those in the early stages of the disease. Furthermore, the 

analysis revealed that HL was associated with complete 

and partial responses following second-line 

management. The NHL demonstrated its superiority 

among elderly patients, males, and in cases involving 

late stages and relapses subsequent to second-line 

management. In the context of nonanemic patients with 

normal LDH levels, early-stage lymphoma, no 

extranodal involvement, and the utilization of ABVD as 

the primary treatment regimen, followed by ICE as a 

secondary treatment, several factors emerged as crucial 

determinants of complete or partial response to the 

second-line management approach. Accordingly, the 

present study recommended the administration of 

ABVD as the initial line of therapy and ICE as the 

secondary line of management. The validation of these 

findings and the exploration of region-specific 

treatment algorithms that account for local resource 

availability and patient characteristics are warranted in 

future multicenter studies with larger sample sizes. 
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