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Abstract. – OBJECTIVE: The aim of the 
study was to evaluate the clinical importance 
and potential mechanisms of controlling nutri-
tional status (CONUT) score as a prognostic tool 
for Hodgkin lymphoma (HL).

PATIENTS AND METHODS: Diagnosed with 
HL, 307 patients were included in the study. Pa-
tients’ demographic data, stages, B symptoms, ex-
tranodal involvement, presence of bulky disease, 
laboratory findings, treatments, treatment respons-
es, nutritional status, and overall survival (OS) rates 
were evaluated from the hospital records. The pri-
mary endpoint of our study was to evaluate and 
classify newly diagnosed HL patients under the CO-
NUT score. The secondary endpoint was to indicate 
any relationship between nutritional status, CONUT 
score, and other prognostic factors and OS.

RESULTS: Of 307 patients (173 males, 134 fe-
males), the mean age was 41.58±16.26 (ranging 
between 18-82 years). The most common type 
of malignancy was nodular sclerosis (72.53%). 
To the receiver operating characteristic (ROC) 
curve analysis, the best cut-off point was 2.5 
to predict mortality. Eigthy-five (27.7%) and 
222 (72.3%) patients had ≥3 and ≤2 CONUT 
scores, respectively. Twenty-four (10.80%) and 
23 (27.10%) cases were also mortal in the pa-
tients with ≤2 and ≥3 CONUT scores, respec-
tively (p<0.001). Survival times were significant-
ly lower in those with higher (≥3) CONUT scores 
(p<0.001) than among the other patients.

CONCLUSIONS: Evaluation of nutritional sta-
tus plays an important role in the response and 
survival of those with hematological malignan-
cies. Malnutrition can reduce patients’ tolerance 
to chemotherapy and increase the risk of sec-
ondary infections. In this study, undernutrition 
evaluated with the CONUT score was demon-
strated to be a potential independent prognos-
tic factor for OS in patients with HL.
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Introduction

Hodgkin lymphoma (HL) is a malignant dise-
ase of lymphoid tissue characterized by the Re-
ed-Sternberg cells due to inflammatory reasons1. 
While most commonly encountered in young 
adults between the ages of 20 and 40, HL displays 
a second increased incidence after the age of 552. 
In developed countries, such as the United States 
(USA) and Europe, HL accounts for approxima-
tely 10% of all lymphomas, 0.6% of all cancers, 
and 0.2% of all cancer-related deaths3. HL is also 
divided into two main subgroups under its mor-
phology and immunophenotype. While classical 
HL accounts for 85% of all HL cases, nodular 
lymphocyte predominant HL (NLPHL) consti-
tutes 15% of all HL-related malignancies. Even 
so, HL has become a treatable disease in 80% of 
patients within the last 20 years, thanks to the re-
markable advances in the treatment and new dru-
gs. Today, optimal therapeutic achievement with 
low toxicity is aimed at the treatment of HL. The 
clinical stage, risk assessment, and prognostic 
markers are the most significant parameters af-
fecting the therapeutic achievement and selection 
of appropriate treatment regimes. In recent stu-
dies, it has been suggested that the evaluation 
of nutritional status may be an important factor 
in predicting prognosis, side effects of the che-
motherapy, and survival, as well as the traditional 
prognostic indicators in some hematological ma-
lignancies, such as stomach cancer, solid organ 
cancers such as colorectal cancers, and non-
HL4-7. Currently, multiple nutritional indexes, su-
ch as the controlling nutritional status (CONUT) 
score, the prognostic nutrition index (PNI), and 
the geriatric nutritional risk index (GNRI), have 
been demonstrated to have a prognostic value 
in the diagnosis of various malignancies8-11. The 

European Review for Medical and Pharmacological Sciences 2023; 27: 9916-9927

V. GÜRSOY1, F.-Ç. HUNUTLU2, İ.-E. PINAR3, M.-R. GÖKTUĞ4, R. ALI2,  
V. ÖZKOCAMAN2, F. ÖZKALEMKAŞ2

1Department of Hematology, Bursa City Hospital, Bursa, Turkey
2Department of Hematology, Uludag University Medical Faculty, Bursa, Turkey
3Department of Hematology, Isparta City Hospital, Isparta, Turkey
4Department of Internal Medicine, Uludag University Medical Faculty, Bursa, Turkey

Corresponding Author: Vildan Gursoy, MD; e-mail: vildanterzioglu@hotmail.com

The clinical impacts of the controlling nutritional 
status score on patients with Hodgkin lymphoma



The clinical impacts of the controlling nutritional status score

9917

CONUT score has attracted growing attention as 
an immuno-nutritional index to detect undernou-
rished patients in the hospitalized population. In a 
study where the prognostic values of GNRI, PNI, 
and CONUT were compared in newly diagno-
sed patients with diffuse large B-cell lymphoma 
(DBBCL) by Matsukawa et al10, the CONUT 
score was revealed as a meaningful nutritional 
indicator while the GNRI and CONUT scores 
were indicated to be independent risk factors. 
The CONUT score, including the serum albumin 
level, total cholesterol level, and total lymphocyte 
count, can be estimated based on laboratory 
investigations12. In addition, in several studies 
analyzing the clinical values of the CONUT 
score in hematological malignancies, it has been 
suggested that the CONUT score is effective 
in predicting prognosis and survival13-15. To our 
knowledge, however, there is no study investiga-
ting the effects of evaluating the nutritional status 
and CONUT score on the prognosis and survival 
in HL. Therefore, the present study focuses on the 
clinical importance and potential mechanisms of 
the CONUT score as a prognostic tool for HL. 

Patients And Methods 

Patients’ Characteristics
The data from 307 patients diagnosed with HL 

between January 2010 and December 2022 under 
the World Health Organization (WHO) classifi-
cation of myeloid and lymphoid neoplasms were 
screened retrospectively. Patients not continuing 
the treatment and with pathologically suspicious 
diagnoses, and those without diagnostic records 
were not included in the study. The demographic 
data, stages, B symptoms (including fever above 
38°C, drenching night sweats, and weight loss 
of more than 10% of body mass in the previous 
6 months), extranodal involvement, presence of 
bulky disease, laboratory findings, treatments, 

treatment responses, and overall survival (OS) 
of the patients were evaluated obtaining from the 
patient’s hospital records. Then, the patients were 
staged under the Ann-Arbor classification. Addi-
tionally, according to the presence of risk factors, 
the patients were classified as: 1. early-stage favo-
rable (Stage I-II, no adverse risk factors), 2. ear-
ly-stage unfavorable (Stage I-II, having any of the 
adverse risk factors), and 3. Advanced stage disea-
se (Stage III-IV). The primary endpoint of our stu-
dy was to evaluate and classify newly diagnosed 
HL patients according to the CONUT score, and 
under the receiver operating characteristic (ROC) 
curve analysis, the best cut-off point was found as 
2.5 to predict mortality. The secondary endpoint 
was also to demonstrate any relationship with 
nutritional status, the CONUT score, and other 
prognostic factors, and to indicate the relationship 
between OS rates and these factors. 

The Controlling Nutritional Status score 
(CONUT)

The CONUT score is composed of three va-
riables: serum albumin concentration, total chole-
sterol, and total lymphocyte count, which can be 
obtained from a laboratory database. In our study, 
patients were separated into four groups based on 
the CONUT score; normal (0-1), mild (24), mo-
derate (5-8), and severe (912). The scoring criteria 
for the CONUT score are shown in Table I. 

Statistical Analysis
All statistical analyses were evaluated with 

the Statistical Package for the Social Sciences 
software version 21.0 (IBM Corp., Armonk, NY, 
USA). The histogram and Q-Q plots were used 
to determine whether variables are normally di-
stributed. The data are given as mean±standard 
deviation (SD) or median (1st quartile-3rd quartile) 
for continuous variables under the normality of 
distribution and as frequency (percentage) for the 
categorical variables. Between the groups, the 

Table I. The evaluation of the CONUT score.

Parameters     Nutritional status

Serum Albumin (gr/dL) ≥3.50 3.00-3.49 2.50-2.99 <2.50
Score 0 2 4 6
Total lymphocyte count (/mm3) ≥1600 1200-1599 800-1199 <800
Score 0 1 2 3
Total cholesterol (mg/dL) >180 140–180 100–139 <100
Score 0 1 2 3
Total Score 0-1 Normal 2-4 Mild 5-8 Moderate 9-12 Severe

CONUT: The controlling nutritional status score.
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analyses of continuous variables were performed 
with the independent samples t-test or Mann 
Whitney-U test depending on the normality of 
distribution. In addition, the categorical variables 
were analyzed with the chi-square tests or Fisher’s 
exact tests. The ROC curve analysis was perfor-
med to determine the cut-off points, and the survi-
val times were calculated with the Kaplan-Meier 
method. Between the groups, the comparisons of 
the survival times were performed with the Log-
rank test. The Cox regression analysis (forward 
conditional method) was performed to determine 
the significant prognostic factors. A p-value of 
<0.05 was accepted to be statistically significant. 
Carried out in accordance with the Helsinki De-
claration in 1964 and its later amendments, this 
study was approved by the local ethical committee 
of the Medical School at Uludağ University (Reg. 
No. UUTF2023-7/24, and date: 11/04/2023). 

Results

Composed of 173 males and 134 females, a 
total of 307 patients were included in our study, 
and the mean age rate was 41.58±16.26 (ran-
ging between 18-82 years). The most commonly 
witnessed malignancy was detected as nodular 
sclerosis (72.53%). According to the Ann-Arbor 
stage classification, 38 (12.40%), 116 (37.80%), 87 
(28.30%), and 61 (19.90%) patients were determi-
ned to have stage I, stage II, stage III, and stage 
IV lymphomas, respectively. However, the most 
common tumor location was cervical lymphade-
nopathy (LAP). Therefore, 20 (6.50%) patients 
had bone marrow involvement, and 137 (44.60%) 
patients had B symptoms. Sixty-five (21.20%) 
patients had extranodal involvement, 55 (17.90%) 
patients had splenic involvement, and 22 (7.20%) 
patients also had bulky disease. Also, 54 (17.50%) 
patients were seen to have iliac&inguinal invol-
vement. The patients received four to six cycles 
of the combination of doxorubicin, bleomycin, 
vinblastine, and dacarbazine (ABVD) regimen in 
the first-line setting. Two hundred and eighteen 
(71%) patients had a complete response to treat-
ment while eight (2.60%) had a partial response, 
and 38 (12.40%) exhibited progressive and refrac-
tory disease. Additionally, 65 (23.30%) patients 
were detected to have a relapse, and 28 (45.90%) 
of them had no responses to the treatment. The 
unresponsive or progressive patients and those 
with relapse had salvage chemotherapy, such as 
ICE or DHAP, brentuximab, or nivolumab, and 

the eligible patients proceeded to the Autologous 
Hematopoietic Stem-Cell Transplant (AHSCT). 
The median follow-up time was observed to be 
63.43 (ranging between 1-230.97 months), and 47 
(15.30%) of the cases were mortal (Table II).

The median CONUT score was found as 1 
(ranging between 0-10). According to the ROC 
curve analyses, the best cut-off point was detected 
as 2.5 to predict mortality, and the area under the 
curve (AUC) was determined as 0.647 [95% Con-
fidence interval (CI): 0.557-0.737]. The p-value 
was 0.001, with a sensitivity and specificity of 57 
and 76.2%. Eigthy-five (27.7%) and 222 (72.3%) 
of the patients were found to have CONUT scores 
of ≥3 and ≤2. No significant differences existed 
between the groups concerning the features of 
age, gender, comorbidity, and iliac and inguinal 
involvement (p>0.05). The percentages of extra-
nodal involvement (p=0.001), splenic involvement 
(p<0.001), and B symptoms (p<0.001) were signi-
ficantly higher in the patients with the ≥2 CONUT 
score than those in the other patients. The stage 
(p=0.003) was significantly higher in the patients 
with a CONUT score of ≥3, compared with the 
other patients. The early-stage favorable vs. unfa-
vorable percentages were also significantly higher 
in the patients with the ≤2 CONUT score than 
those in the other patients. The levels of lactate 
dehydrogenase (LDH) (p<0.001), LDH/albumin 
ratio (p=0.029), beta-2 microglobulin (p=0.033), 
and sedimentation (p<0.001) were significantly 
higher in the patients with the ≥3 CONUT score, 
compared with those in the other patients. The 
percentage of progressive disease (PD) & refrac-
tory disease (RD) (p<0.001) was significantly 
higher in the patients with the ≥3 CONUT score 
than in the other patients. When compared with 
those in the other patients, the percentage of the 
response to the treatment after a relapse (p=0.018) 
was significantly higher in the patients with the 
≤3 CONUT score. However, 24 (10.80%) and 23 
(27.10%) cases were mortal among the patients 
with ≤2 and ≥3 CONUT scores, respectively 
(p<0.001). While the mean survival time was cal-
culated as 178.74 (95% CI: 163.66-193.81), the fi-
ve-year survival rate was found as 87.70% (±2.10). 
Additionally, the survival time was significantly 
detected to be lower in patients ≥65 years than 
the survival in the others (p<0.001). The survival 
time was also significantly lower in those with co-
morbidities than that in the other cases (p=0.020). 

Survival times were significantly lower in the pa-
tients with splenic involvement (p=0.014), B symp-
toms (p<0.001), stage III & IV tumors (p<0.001), 
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low (<1600) lymphocyte count (p=0.036), low 
(<3.5) albumin level (p<0.001), high (≥ 45) LDH 
/ albumin ratio (p<0.001), high (≥ 1.2) creatinine 
level (p=0.037), low (<180) total cholesterol level 
(p=0.038), high (≥3) CONUT score (p<0.001), bone 
marrow involvement (p=0.005), progressive disease 
(PD)&refractory disease (RD) (p<0.001), relapse 
(p<0.001) and no response to the treatment after a 
relapse (p<0.001) than those in the other patients. 
There were no significant differences between the 
survival times in terms of gender, extranodal invol-
vement, bulky disease, iliac and inguinal involve-
ment, hemoglobin levels, and LDH levels (Table III).

In our study, the Cox regression analysis was 
performed to determine significant prognostic 
factors (Figure 1), and such features as advan-
ced age (Figure 2), B symptoms (Figure 3), high 
LDH/albumin ratio (Figure 4), low total chole-
sterol level (Figure 5), and no response to the 
treatment after relapse (Figure 6) were detected 
as the poor prognostic factors. While the patients 
with advanced age (≥ 65) had a 4.317-fold higher 
risk of death than the other patients [hazard ratio 
(HR): 4.317, 95% CI: 2.300-8.105, p<0.001], those 
with B symptoms were found to have a 3.154-fold 
higher risk of death than the other patients (HR: 
3.154, 95% CI: 1.169-8.510, p=0.023). Additio-
nally, those with a high LDH/albumin ratio (≥45) 
were determined to have a 5.101-fold higher risk 
of death than the other patients (HR: 5.101, 95% 
CI: 1.517-17.154, p=0.008). Even so, the patients 
with low total cholesterol levels (<180) had a 
3.390-fold higher risk of death than the other pa-
tients (HR: 3.390, 95% CI: 1.259-9.131, p=0.016). 
The patients with no response to the treatment 
after relapse were found to have a 10.474-fold 
higher risk of death than the other patients (HR: 
10.474, 95% CI: 3.075-36.675, p<0.001). On the 
other hand, other variables in the model, su-
ch as gender (p=0.851), extranodal involvement 
(p=0.454), bulky disease (p=0.645), iliac and 
inguinal involvement (p=0.506), hemoglobin 
(p=0.068), and LDH level (p=0.945) were found 
to be non-significant (Table IV).

Discussion

In the present study, the potential of undernu-
trition evaluated by the CONUT score was exa-
mined as an independent prognostic factor for OS 
in patients with HL. The evaluation of nutritional 
status plays a key role in the response to the treat-
ment and survival of patients with hematological 

Table II. The summary of patients’ characteristics.

Gender (n=307) 
  Male 173 (56.40%)
  Female 134 (43.6%)
Comorbidities (n=31) 19 (7.95%)
  DM 11 (3.60%)
  HT 5 (1.60%)
  CAD 5 (1.60%)
  HIV 1 (0.30%)
  HBV 2 (0.70%)
  Psoriasis 1 (0.30%)
  COPD 2 (0.70%)
  DM+HT 4 (1.30%)
Types (n=296) 
  Classical 284 (96.10%)
        Nodular sclerosis 206 (72.53%)
        Mixed cellularity  51 (17.95%)
        Lymphocyte-rich  17 (5.98%)
        Lymphocyte-depleted  10 (3.52%)
  Nodular lymphocyte-predominant  12 (3.90%)
Stages (n=302) 
  I 38 (12.40%)
  II 116 (37.80%)
  III 87 (28.30%)
  IV 61 (19.90%)
Early-stage favorable 67 (21.80%)
Early-stage unfavorable 87 (28.30%)
Advanced stage III-IV 148 (48.20%)
Laboratory findings
   WBC (n=296) 9380 (6815-12480)
   Lymphocyte (n=303) 1833 (1380-2310)
   Hemoglobin (n=291) 12.20±2.09
   Albumin (n=305) 14.58±4.30
   LDH (n=294) 205 (176-257)
   LDH/albumin ratio (n=292) 42.35 (8.15-56.34)
   Beta-2 microglobulin (n=258) 1712.50 (3.03-2326)
   Sedimentation (n=285) 36 (16-60)
   Creatinine (n=297) 0.71 (0.62-0.80)
   Total cholesterol (n=276) 182.09±46.34
Radiotherapy (n=288) 38 (13.20%)
Response to treatment (n=264)
   PD&RD 38 (14.40%)
   PR 8 (3%)
   CR 218 (82.60%)
Relapse (n=279) 65 (23.3%)
Response to treatment after a 
relapse (n=72) 
   No 28 (45.90%)
   Yes 33 (54.10%)
Follow-up time, months (n=307) 63.43 (32-96)
   Status (n=307) 
   Alive 260 (84.70%)
   Exitus 47 (15.30%)

Data are given as mean±standard deviation (SD) or median 
(1st quartile-3rd quartile) for continuous variables according to 
the normality of distribution and as frequency (percentage) 
for categorical variables. CAD: Coronary artery disease, 
COPD: Chronic obstructive pulmonary disease, CR: Complete 
response, DM: Diabetes mellitus, HBV: Hepatitis B virus, HIV: 
Human immunodeficiency virus, HT: Hypertension, LDH: 
Lactate dehydrogenase,  PD: Persistent disease, PR: Partial 
response, RD: Recurrent disease, WBC:  White blood cell.
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Table III. The survival times (months) with the Kaplan-Meier method and the comparisons of groups with the Log-rank test.

 n Exitus Mean (95% CI) 5-year survival rate (%) p

OS 307 47 178.74 (163.66-193.81) 87.70±2.10 N/A
Age     
   <65 275 33 191.18 (176.45-205.90) 89.40±2.20 <0.001
   ≥65 32 14 91.21 (70.03-112.40) 72.80±8.40 
Gender     
   Male 173 30 171.18 (150.31-192.06) 88.10±2.60 0.373
   Female 134 17 152.53 (139.28-165.77) 89.90±3.30 
Comorbidities     
   No 272 38 184.01 (168.73-199.30) 89.10±2.10 0.020
   Yes 35 9 110.09 (83.38-136.80) 82.50±6.50 
Extranodal involvement     
   No 239 40 176.09 (159.11-193.08) 87.90±2.30 0.879
   Yes 65 7 151.13 (132.51-169.74) 86.10±6.15 
Splenic involvement     
   No 247 32 179.74 (159.95-199.53) 91.20±2.10 0.014
   Yes 55 15 125.61 (103.20-148.01) 70.60±7.10 
Bulky disease     
   No 280 44 179.18 (163.89-194.47) 87.40±2.20 0.897
   Yes 22 3 120.13 (101.62-138.64) 89.50±7.30 
B symptoms     
   No 166 15 202.70 (186.94-218.45) 92.30±2.40 <0.001
   Yes 137 32 129.64 (115.16-144.13) 81.60±3.70 
Iliac&inguinal involvement     
   No 249 39 176.46 (158.97-193.95) 88±2.30 0.969
   Yes 54 8 144.44 (123.73-165.14) 85±5.90 
Stages     
   I&II 154 14 164.85 (143.96-185.74) 81.50±3.60 <0.001
   III&IV 153 33 155.94 (143.24-168.64) 93.70±2.20 
Stage     
   Early-stage favorable 67 2 163.56 (142.51-184.62) 81±3.70 
   Early-stage unfavorable 87 12 146.75 (140.64-152.85) 95.80±3 <0.001
   Advanced stage (III&IV) 148 33 142.92 (124.87-160.96) 89.90±3.70 
Lymphocyte     
   <1600 114 23 134.13 (118.57-149.69) 83.90±3.80 0.036
   ≥1600 193 24 186.05 (167.35-204.75) 89.90±2.50 
Hemoglobin     
   <8.5 16 1 164.95 (142.11-187.78) 87.50±1.17 0.375
   ≥8.5 291 46 177.32 (161.69-192.95) 87.10±2.20 
Albumin     
   <3.5 30 12 97.57 (73.58-121.56) 67.40±9.10 <0.001
   ≥3.5 277 35 187.64 (172.82-202.46) 90.10±2.10 
LDH     
   <220 175 25 182.25 (162.85-201.66) 90.50±2.50 0.278
   ≥220 130 22 142.24 (127.29-157.19) 83.90±3.70 
LDH/albumin ratio     
   <45 162 13 200.54 (182.13-218.96) 94.50±2.10 <0.001
   ≥45 145 34 130.78 (115.89-145.67) 81.50±3.50 
Creatinine     
   <1.2 287 39 148.40 (138.65-158.15) 88.20±2.20 0.037
   ≥1.2 20 8 143.90 (92.91-194.88) 79.40±9.20 
Total cholesterol     
   <180 152 30 136.18 (123.31-149.05) 85.60±3.10 0.038
   ≥180 155 17 189.97 (167.88-212.06) 89.70±2.90 
CONUT score     
   ≤2 222 24 192.80 (176.46-209.13) 91.40±2.20 <0.001
   ≥3 85 23 118.20 (98.80-137.61) 75.80±5.30 
Bone marrow involvement     
   No 162 26 179.17 (158.14-200.19) 87.50±2.80 0.005
   Yes 20 9 100.94 (76.05-125.83) 72.20±10.70 

(Table continued)
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No statistics are computed because all cases are censored. CI: Confidence interval,  CONUT: The controlling nutritional 
status score, CR: Complete response, LDH: Lactate dehydrogenase, OS: Overall survival, PD: Persistent disease, PR: Partial 
response, RD: Recurrent disease.

Table III (continued). The survival times (months) with the Kaplan-Meier method and the comparisons of groups with the 
Log-rank test.

 n Exitus Mean (95% CI) 5-year survival rate (%) p

Response to treatment     
   PD&RD 37 11 80.90 (63.66-98.12) 65.50±10.30 <0.001
   PR&CR 269 36 184.44 (168.97-199.90) 90.40±2 
Relapse     
   No 214 13 161.86 (153.23-170.49) 95.50±1.60 <0.001
   Yes 65 25 126.13 (95.39-156.86) 70.60±6.30 
Response to treatment after relapse    
   No 28 16 58.88 (42.59-75.16) 42.20±10.80 <0.001
   Yes 33 7 131.05 (108.73-153.36) 93.60 ± 4.30 

Table IV. The significant prognostic factors of the Hodgkin lymphoma, Cox regression analysis.

 β Coefficient SE p Exp(β) 95% CI for Exp(β)

Age (years) (≥65) 1.463 0.321 <0.001 4.317 2.300 8.105
B symptoms 1.149 0.506 0.023 3.154 1.169 8.510
No response to treatment after relapse 2.349 0.625 <0.001 10.474 3.075 36.675
LDH/albumin ratio (≥45) 1.629 0.619 0.008 5.101 1.517 17.154
Total cholesterol (<180) 1.221 0.506 0.016 3.390 1.259 9.131

CI: Confidence interval, LDH: Lactate dehydrogenase, SE: Standard error.

Figure 1. Overall survival plot.
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Figure 3. Overall survival plot concerning the presence of B symptoms.

Figure 2. Overall survival plot concerning age.
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malignancies. Malnutrition may reduce patients’ 
tolerance to chemotherapy and increase the risk of 
secondary infections. The CONUT score is used 
to assess nutritional position by measuring the 

levels of serum albumin and total cholesterol. The 
impairment in both conditions is associated with 
poorer outcomes in many diseases16-18. In addition, 
the CONUT score also reflects the inflammatory 

Figure 5. Overall survival plot concerning total cholesterol level.

Figure 4. Overall survival plot concerning LDH/albumin ratio.
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state by evaluating the level of lymphocytes19. 
Similar to serum albumin and cholesterol levels, 
low lymphocyte count has also been associated 
with poor prognosis and poor OS rates in several 
studies20-22. In our study, the CONUT score was 
revealed to be as important as well-known progno-
stic indicators in patients with HL.

The rate of OS in HL is known to exceed 90%. 
However, the disadvantage of these excellent re-
sults is that the risk of long-term toxicity increases 
as a result of chemotherapy and/or radiation. The 
prevalence of treatment modalities, approaches to 
individualized treatment, therapies to the target, 
interim positron emission tomography/computed 
tomography (PET-CT) scan, and reduction of 
treatment intensity by the risk profile have led to 
impressive improvements in the survival of HL 
patients. Given the physical condition, however, 
little is known about the appropriate clinical in-
dicators to decide on dose reduction. In addition, 
10 to 30% of the patients are resistant to the tre-
atment or may experience relapses. Therefore, the 
identification of which patients are at the worst 
risk may provide better treatment stratification. 

As well as well-known prognostic factors such 
as age, bulky mass, extranodal involvement, and 
presence of B symptoms, the evaluation of nu-
tritional status is considered to be useful in the 
successful management of HL.  

To assess nutritional status easily and accura-
tely in various types of cancer, the malnutrition 
indexes combining multiple parameters, such as 
The Glasgow prognostic score (GPS), modified 
GPS, PNI, GNRI, and the CONUT score, have 
been reported to be of a prognostic value23-25. 
Such indexes usually consist of other nutritional 
parameters, such as serum albumin and C-re-
active protein levels, body mass index (BMI), 
lymphocyte count, and total serum cholesterol 
levels. Relevant studies have confirmed that the 
CONUT score has a higher prediction accuracy 
compared to other nutrition indicators. Studies 
investigating oncological malignancies report 
that a high CONUT score may be a parameter 
affecting poor prognosis and is an independent 
prognostic determinant of OS26,27. However, little 
is known about the clinical impacts of the CO-
NUT score on the prognosis of hematological 

Figure 6. Overall survival plot concerning response to the treatment after relapse.
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malignancies. In a study where 54 adult T-cell 
leukemia/lymphoma (ATL) patients were analy-
zed by Uresihno et al28, it was stated that the 
CONUT score ≥4 is associated with poor OS in 
transplant-eligible ATL patients. In another stu-
dy in which 200 patients undergoing allogeneic 
hematopoietic stem-cell transplant for myeloid 
malignancies were evaluated retrospectively, it 
was reported that 56 patients had a CONUT score 
(≥5), and 144 patients were found to have normal 
or mild CONUT scores (≤4). In this analysis, the 
CONUT score (≥5) was associated with higher 
1-year non-relapse mortality and lower first-year 
OS29. In our study, however, according to ROC 
curve analysis, the best cut-off point was found 
to be 2.5 in predicting mortality with a sensiti-
vity and specificity of 57 and 76.2%. Although 
the CONUT score has also been shown to have a 
prognostic value in several studies in DLBCL10,30, 
multiple myeloma31,32, myelodysplastic syndrome 
(MDS) and acute myeloid leukemia (AML)33, no 
studies have yet been conducted, evaluating the 
clinical impact of the CONUT score on HL pa-
tients. The CONUT score may be a useful index 
in predicting progression-free survival, risk of 
early mortality, adherence to treatment, and other 
aspects of the condition in patients with HL.  
The mechanisms underlying the prognostic role 
of the CONUT score in hematologic malignan-
cies have yet to be well explored. Therefore, we 
can only postulate that each component of the 
CONUT score is associated with the prognosis of 
those with hematological malignancies. Baseline 
albumin level can be used as a biomarker to in-
dicate a patient’s overall nutritional and immune 
status. Moreover, the CONUT score can also 
be used as a marker of systemic inflammatory 
responses in cancers34. In various studies, low 
albumin concentration was indicated to be po-
sitively correlated with poor clinical outcomes 
in hematological malignancies35,36. There is a 
significant decrease in total cholesterol levels at 
the onset of hematologic disease and a continued 
decrease with the progression of the disease. The 
underlying mechanism could be attributed to the 
growth of neoplastic cells demanding high chole-
sterol levels37. Peripheral total lymphocyte count 
can be used as an immune-nutritional biomarker 
in predicting the clinical outcomes of patients 
with hematologic malignancies38,39. It is reaso-
nable to deduce that the levels of serum albumin, 
cholesterol, and total lymphocyte count can be 
used as biochemical prognostic markers in the 
diagnosis of hematological malignancies. On the 

other hand, the CONUT score has a significant 
association in showing inflammation, which may 
lead to bone marrow failure or leukemia, promote 
myeloid malignancy progression, and exacerbate 
symptom burden chemotherapy-related toxicity, 
which causes the failure of the treatment regi-
mens and affects the prognosis of cancer patients.

The present study, in which a relatively large 
number of HL patients was able to be recruited 
and the course of the disease was followed in 
the long run, was performed in a single-center 
study. However, there were several limitations 
to the study. Firstly, the current study is a re-
trospective design, so it could have had some 
selection bias. Secondly, the study provided no 
detailed information on treatment dose intensity 
or treatment toxicity. Finally, the cut-off value 
of the CONUT score, acting as a prognostic 
factor for cancer patients, varied with reports, 
and further investigation in different cohorts is 
warranted to decide the best cut-off value. 

       
 

Conclusions

We revealed that the CONUT score is an inde-
pendent prognostic factor in HL patients. The aim 
of using prognostic markers, on the one hand, is 
to identify patients with high-risk and aggressive 
diseases at an earlier period and avoid exposure 
to ineffective treatments by offering more in-
tensive or novel treatments; on the other hand, 
to avoid the treatment toxicity in HL patients 
who are likely to achieve long-term remission. 
The evaluation of the CONUT score may reveal 
the frailty of HL patients. In addition, reducing 
treatment intensity may affect OS in patients 
with high CONUT scores, suggesting that the 
CONUT score may be a useful indicator to deci-
de or adjust the treatment intensity, especially in 
elderly patients with poor prognostic features and 
advanced stages. Based on these findings, it may 
be recommended that individualized nutritional 
supplement protocols can be developed to impro-
ve patients’ prognosis and correct malnutrition 
and immune system disorders actively. We also 
consider that further prospective studies with 
larger populations are needed to elucidate the cli-
nical impacts of the CONUT score in HL.
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