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Introduction. Non-Hodgkin lymphoma (NHL) encompasses a diverse group of malignancies arising from malignant prolif-
eration of lymphocytes, each subtype characterized by unique epidemiological, etiological, and clinical features. Prognosti-
cation is essential for guiding treatment decisions and improving patient outcomes. Prognostic scores, including tradition-
al and molecular systems, offer insights into survival prediction. The aim of the present study was to evaluate the applica-
bility of traditional prognostic scores based on clinical markers and laboratory biomarkers in predicting the outcomes of 
patients with primary nodal NHL.

Materials and methods. This study included 78 NHL patients treated at the Chisinau Oncological Institute from 2017 
to 2021. Clinical and biological data were collected, and the following prognostic scores were calculated: International 
Prognostic Index (IPI), The combined index of hemoglobin, albumin, lymphocyte, and platelet (HALP score), Platelet to 
Lymphocyte Ratio (PLR), Neutrophil to Lymphocyte Ratio (NLR), Albumin/Globulin ratio (AG), and Charlson comorbidity 
index (CCI). Statistical analyses, including descriptive statistics, ROC curve analysis, and Kaplan-Meier survival curves, 
were conducted.

Results. Of the patients, 40 (51.2%) were female, with a mean age of 57.1 ± 10.2 years. Peripheral lymph nodes were pre-
dominantly affected (84.6%), with diffuse large B-cell lymphoma being the most prevalent subtype (59.0%). Prognostic 
scores, including the International Prognostic Index (IPI), Hemoglobin, Albumin, Lymphocyte, and Platelet (HALP) score, 
and Charlson Comorbidity Index (CCI), demonstrated varying levels of discriminatory ability in predicting overall survival 
(OS). Notably, the HALP score (AUC = 0.650; p = 0.026), IPI (AUC = 0.745; p = 0.0002), and CCI (AUC = 0.636; p = 0.043) 
were statistically significant predictors of OS.

Conclusions. Traditional prognostic scores (IPI. HALP score, CCI) offer valuable prognostic information for NHL patients. 
Further research is needed to validate these findings and explore cost-effective prognostic strategies.
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K e y  m e s s a g e s

What is not yet known about the issue addressed in the sub-
mitted manuscript 
Non-Hodgkin lymphomas represent a heterogeneous group of di-
verse lymphoproliferative tumors that vary clinically, immunophe-
notypically, and molecularly, with primary nodal involvement be-
ing the most common site (52-55%). Predicting response to treat-
ment and survival is essential for tailoring treatment strategies 
effectively.
The research hypothesis 
Classic prognostic scores, based on immunoinflammatory and nu-
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Introduction
Non-Hodgkin lymphoma (NHL) is a lymphoid tissue tu-

mor that develops from B cell progenitors, mature B cells, T 
cell precursors, and mature T cells. Non-Hodgkin lympho-
ma is divided into subgroups, each with its own epidemi-
ology, etiology, immunophenotypic, genetic, clinical charac-
teristics, and response to therapy [1, 2]. With an expected 
544,000 new cancer cases in 2020, NHL was classified as 
the fifth to ninth most common malignancy in most coun-
tries worldwide [3]. NHL incidence in the Republic of Mol-
dova is estimated to be 4.1 cases per 100,000 inhabitants 
[4, 5]. Based on data from the GLOBOCAN 2020 database 
provided by the World Health Organization’s Global Cancer 
Observatory (GCO), 313 new cases of Non-Hodgkin’s Lym-
phoma (NHL) were diagnosed in the Republic of Moldova 
in 2020. This ranked NHL as the 15th most common type of 
cancer in the country. These cases accounted for 2.2% of the 
total cancer diagnoses in the Republic of Moldova in 2020. 
The 5-year prevalence rate of NHL in the Republic of Moldo-
va was 21.07 cases per 100,000 population [6]. 

Accurate prediction of the outcome of patients dealing 
with Non-Hodgkin’s Lymphoma (NHL) is of paramount im-
portance, as it plays a pivotal role in guiding the decisions 
surrounding their treatment approaches. This not only con-
tributes to the potential improvement of patient outcomes 
but also ensures a more informed and effective manage-
ment of their overall well-being and health. Arbitrarily, we 
can categorize prognostic scores into three main groups:

(a) Classic Prognostic Scores (IPI [7]; R-IPI [8]; MIPI [9]; 
FLIPI [10]). These encompass a combination of clinical and 
laboratory parameters that are accessible and commonly 
utilized in clinical practice.

(b) Integrated Prognostic Scores (R/R IPI [11]; m7-FLI-
PI [12, 13]). These involve the fusion of classic prognostic 
scores with molecular biology data, thereby adding a new 
layer of insight.

(c) Molecular-based Prognostic Scores (LymForest-25 
Model [14]; IAC-FL [15]). This category involves the incor-
poration of molecular data and the utilization of machine 
learning technologies to enhance the precision of prognos-
tication.

Certainly, the latter prognostication scores undeniably 
showcase an elevated refinement and heightened sensitiv-
ity when juxtaposed with the traditional prognostic scores 
[16]. Nevertheless, a notable downside associated with 
these advanced systems is their tendency to impose sub-
stantial financial strain on healthcare systems, consequent-
ly restricting their widespread utilization. 

The aim of this study was to evaluate the utility of con-
ventional scores based on biological and nutritional data 
in predicting overall survival (OS) in patients with primary 
nodal NHL.

Materials and methods 
This study included 78 adult patients with NHL diag-

nosed and treated in the Chisinau Oncological Institute, 
during the period 2017-2021.

Prior to data collection, written informed consent was 
obtained from each study participant. Ethical approval was 
obtained from the Research Ethics Committee of Nicolae 
Testemițanu State University of Medicine and Pharmacy 
(minutes №1 from 03.07.2020).

Clinical-biological characteristics of NHL were collected 
from medical records. Additionally for each patient, prog-
nostic scores (PS) were calculated in accordance with the 
recommendations of the original references. PS that were 
calculated are: International Prognostic Index (IPI) [7]; The 
combined index of hemoglobin, albumin, lymphocyte, and 
platelet (HALP score) [17]; Platelet to Lymphocyte Ratio 
(PLR) [18]; Neutrophil to Lymphocyte Ratio (NLR) [19]; Al-
bumin/Globulin ratio (AG) [20] and Charlson comorbidity 
index (CCI) [21].

Statistical analysis of the results was carried out by 
using the standard packages of statistical programs SPSS 
for Windows (version 26). To create the database, the Mi-
crosoft Excel 7 version 2312 spreadsheet editor was used. 
To describe the nature of the distribution of quantitative 
features, standard methods of variational statistics were 
used with the determination of the arithmetic mean value 
of the variable (M) and the mean quadratic standard devi-
ation (SD). 

The average values in the study were presented in the 
form M ± SD. ROC curve analysis was used to determine the 
cutoff values of the evaluated PS in predicting mortality. To 
assess patient survival, Kaplan-Meier’s life-table method of 
forming survival curves, was used. Differences were consid-
ered significant if p < 0.05.

Results
Out of the 78 patients participating in the study, 40 

(51.2%) were women and 38 (48.8%) males. The mean age 
of the patients was 57.1 ± 10.2 years. The age categories 
most often affected by NHL in the study group were: age 
group 51-60 years – 22 (28.2%) patients, age group 61-70 
years – 19 (24.4%) patients, followed by age group 41-50 
years – 15 (19.2%) cases (fig. 1).

tritional indicators such as IPI, HALP score, PLR, NLR, A/G ratio, and CCI, may be utilized as viable prognostic scores for pre-
dicting overall survival of nodal NHL.
The novelty added by the manuscript to the already published scientific literature
Highlighting the possibility of using three of these scores (IPI, HALP score, and CCI) as highly sensitive scores in predicting 
overall survival of nodal NHLs.
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The analysis of the statistical distribution of the study group 
based on the primary area of the LN involvement showed that 
NHL onset occurred most frequently in peripheral lymph 
nodes (84.6 % of cases), followed by mediastinal lymph nodes 
(10.3 %), and abdominals lymph nodes (5.1%) (tab.1).

Table 1. Distribution of patients in the study group according to area of 
lymph nodes primary involved in the tumoral proliferation.
Area of lymph nodes primarily 

involved
Number of 

patients
Frequency (%)

Peripheral lymph nodes 66 84.6
Mediastinal lymph nodes 8 10.3
Intrabdominal lymph nodes 4 5.1
Total 78 100.0

The majority of patients in the study cohort developed 
aggressive forms of NHL, 57 (73.0%) patients, while in-
dolent forms of NHL were identified in 21 (27.0%) cases. 
Among the aggressive forms of NHL, the most common 
histological subtype was diffuse large B-cell lymphoma, ac-
counting for 46 (59.0%) of cases, followed by mantle cell 
lymphoma detected in 7 (9.0%) patients. NOS lymphomas 

and Burkitt lymphomas developed less frequently, in 3 
(3.8%) and 1 (1.4%) cases, respectively. Among the indolent 
forms of NHL, small lymphocytic lymphoma was observed 
in 13 (16.7%) cases, followed by follicular lymphoma in 5 
(6.4%) patients, and marginal zone lymphoma detected in 
3 (3.8%) cases (fig. 2). 

The subsequent phase involved assessing the performance 
potential of the analyzed prognostic scores (PS) to ascertain 
their suitability as effective predictors for NHL. To achieve 
this objective, Receiver Operating Characteristic (ROC) anal-
ysis was systematically applied to each of the scores. In the 
evaluation of prognostic scores (PS), it was observed that all 
scores exhibited an area under the curve (AUC) greater than 
0.5, indicating a discernible discriminatory capacity.

However, not all scores demonstrated statistical signifi-
cance. Specifically, the combined Hemoglobin Albumin Lym-
phocyte Platelets score (HALP) (AUC = 0.650; p = 0.026), In-
ternational Prognostic Index (IPI) (AUC = 0,745; p = 0,0002), 
and Charlson Comorbidity Index (CCI) (AUC = 0.636; p = 
0.043) were the only scores that yielded a p-value below the 
conventional significance threshold of 0.05 (fig. 3). 

Fig. 1 Distribution of patients in 
the study group according to age 
categories.

Fig. 2 Distribution of patients of 
the study group in regard to the 
type of Non-Hodgkin lymphoma.
Note: DLBCL – diffuse large B cell 
lymphoma; SLL – small lymphocytic 
lymphoma; NHL NOS – Non-Hodgkin 
lymphoma not otherwise specified
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In order to validate the true prognostic impact of scores 
with prognostic significance (p < 0.005), Kaplan-Meier sur-
vival curves were constructed, with the use of HALP, IPI, 
and CCI scores serving as discriminant variables. In order 
to assess Overall Survival (OS) through the lens of the IPI 
score, patients were methodically stratified into 4 distinct 
prognostic subgroups based on the cumulative score: the 
low-risk subgroup (0-1 points); low-intermediate risk (2 
points), high-intermediate risk (3 points), and high risk (4-5 
points). Kaplan-Meier survival curve analysis unveiled that 

Fig. 3 The receiver operating characteristic curves (ROC) of the analyzed prognostic scores. 

Note: a) The combined score of hemoglobin, albumin, lymphocyte and platelets (HALP score); b) International prognostic index (IPI); c) Platelet to lymphocyte 
ratio (PLR); d) Albumin to globulin ratio (AG ratio); e) Neutrophils to lymphocyte ratio (NLR); f) Charlson comorbidity index (CCI). *AUC – area under the curve.

Fig. 4 Kaplan Meier overall survival curves across various international 
prognostic index (IPI) subgroups within the Non-Hodgkin lymphoma cohort

Note: Low - low risk group; Low-int – low-intermidiate risk group; High-int – High-
intermediate risk group; High – High risk group
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patients in the high-risk subgroup displayed a median OS of 
13.0 ± 5.82, with a 95% Confidence Interval (CI) spanning 
from 1.57 to 24.42, and a statistically significant p-value of < 
0.001. Conversely, for patients in the low-risk, low-interme-
diate risk, and high-intermediate risk subgroups, the medi-
an OS during the follow-up period was not reached (fig. 4). 

To assess the OS of patients within the study cohort uti-
lizing the Charlson Comorbidity Index (CCI), patients were 
divided into two categories: those with a CCI < 3 were cat-
egorized into the low CCI index group, while those with 
a CCI score ≥ 3 points were placed into the high CCI in-
dex subgroup. Consequently, upon analyzing OS using the 
Kaplan-Meier survival curve, it was noted that patients with 
a high CCI score had a median OS of 11 ± 2.82 months, with a 
95% Confidence Interval (CI) of 5.45-16.54, p < 0.0001. Pa-
tients within the low CCI score group demonstrated signif-
icantly superior OS rates, with the median overall survival 
not being reached within this cohort (fig. 5).

Fig. 5 Kaplan Meier assessment of Overall Survival (OS) with 
respect to Charlson comorbidity index (CCI).

Note: Low risk group (< 3 points); High risk group (> 3 points)

Fig. 6 Kaplan Meier estimates of overall survival (OS), 
depending on the level of the combined score of hemoglobin, 
albumin, lymphocyte and platelets (HALP score) in the study 

cohort of Non-Hodgkin lymphoma patients.
Note: Low - low risk group ; High - high risk group.

To evaluate the OS of patients within the study cohort 
using the HALP score, a cutoff value of 583.5 was initially 
determined based on ROC curve analysis. Subsequently, pa-
tients were divided into two distinct subgroups based on 
this threshold: those with a HALP score below 583.5, and 
those with a HALP score above 583.5. Evaluation of OS uti-
lizing Kaplan-Meier survival curves revealed that patients 
in the low HALP score group had a median survival of only 
17 ± 5.46 months, with a 95% confidence interval (CI) of 
6.29-27.70, and a p-value of 0.009. In the high HALP score 
group, the median survival was not reached within the fol-
low-up period (fig. 6). 

Discussion
In 1863, Rudolf Virchow, upon visualizing leukocytes 

within neoplastic tissue, established the pioneering connec-
tion between inflammation and cancer [22]. Persistent in-
flammation and immune system activation have been iden-
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tified nowadays as one of the pivotal factors in the patho-
genesis of NHL [23]. 

Immunological markers and biomarkers of cancerogen-
esis are often relatively inexpensive to determine and easily 
interpretable. Although, at present, the medical scientific 
community cannot modify this pathogenetic chain in the 
evolution of cancer, what we can certainly do is utilize and 
benefit from the prognostic and sometimes diagnostic role 
of these markers. Several, scientific works have been under-
taken to assess the utility of inflammatory and nutritional 
markers as plausible diagnostic and prognostic indicators 
across a spectrum of cancers, including gastric cancer [24, 
25], hepatocellular carcinoma [26-28], prostate cancer [29, 
30], gynecological cancers [31], etc. 

Among lymphoproliferative neoplasms, the Internation-
al Prognostic Index (IPI) is the most well-known scoring 
system, utilizing immunoinflammatory markers, among 
others, to predict overall survival in patients with aggressive 
NHL. The IPI score was published more than thirty years 
ago by Shipp et al. [7], and despite significant advancements 
in clinical classification for lymphomas, including immuno-
histochemical and molecular testing, it is still relevant to-
day. This enduring relevance is evidenced by its continued 
use in most prospective, randomized trials to stratify risk 
and ensure balanced group allocation [32]. 

The HALP score, a composite index comprising routine 
blood tests data such as hemoglobin, albumin, lymphocyte, 
and platelet counts, serves as a comprehensive tool for eval-
uating various aspects of patients somatic status. Originally 
introduced as a predictive tool for gastric cancer prognosis 
[17], the HALP score has garnered attention for its potential 
utility in prognosticating outcomes across a wide spectrum 
of cancer types [33-36].

Recent studies have underscored the prognostic signif-
icance of the HALP score in hematological malignancies, 
notably multiple myeloma and aggressive NHL. In multiple 
myeloma, as it is showed in the work of Solmaz et al. [37] 
for instance, lower HALP scores have been associated with 
shorter overall survival, highlighting its potential as a prog-
nostic marker in this context. Similarly, in aggressive NHL, 
such as diffuse large B cell lymphoma, lower HALP levels 
have been linked to adverse clinicopathological character-
istics and diminished long-term survival rates, indicative of 
its prognostic relevance in these settings [38, 39]. The most 
important evidence on the aggressive NHL comes from a 
2022 report published by Vlatka et al. [38], on 153 newly 
diagnosed diffuse large B-cell lymphoma. This study found 
that lower HALP was shown to be associated with unfavora-
ble clinicopathological characteristics and a predictor of 
long-term survival. Patients with low HALP levels were also 
more likely to have B symptoms (p = 0.017), bone marrow 
infiltration (p = 0.001), and a poorer prognosis (p = 0.001). 
Moreover, 5-year survival was considerably lower for pa-
tients with Low HALP (47.3% vs. 79.5%, p = 0.001). In fact, 
on multivariable Cox regression, revealed that patients had 
a greater than 2.5 increased risk of death during the 5-year 
period if their HALP was low (p = 0.003). Our data tends to 

align with those presented by Vlatka et al. [38]. Thus, pa-
tients in our study cohort from the HALP scoring group had 
a median survival of 17 ± 5.46 months, with a 95% CI of 
6.29-27.70, p = 0.009. In the high HALP score group, the me-
dian survival was not reached within the follow-up period.

In 1987, Charlson et al. [40] established the Charlson 
Comorbidity Index (CCI) to evaluate clinical comorbidities, 
which had been frequently used as a comprehensive assess-
ment tool for patients with chronic diseases. The Charlson 
Comorbidity Index is a method of categorizing comorbidi-
ties of patients based on the International Classification of 
Diseases (ICD)  diagnosis [41]. Each comorbidity category 
has an associated weight (from 1 to 6), based on the adjust-
ed risk of mortality or resource use, and the sum of all the 
weights results in a single comorbidity score for a patient. 
A score of zero indicates that no comorbidities were found. 
The higher the score, the more likely the predicted outcome 
will result in mortality or higher resource use [40]. 

Reports of the clinical impacts of CCI in oncology have 
been made for several cancer types, including renal cell 
carcinoma [42] and non-small cell lung cancer [43]. Recent 
research on the impact of comorbidities on diffuse large B 
cell lymphoma patient outcomes has revealed that patients 
with high CCI have a lower rate of overall response, greater 
rates of toxicity due to medication, and a higher risk of fatal 
outcome [44-47]. For example, Eren et al. [47] demonstrat-
ed on a cohort of 170 with DLBCL that the CCI has an AUC of 
0.628 (95% CI: 0.506–0.749), and patients with a CCI score 
of ≥ 4 had shorter OS compared to those with a score of < 4. 
Within our study cohort, the CCI showed an AUC of 0.636, 
and patients with a high CCI (>3 points) score had a medi-
an OS of 11 ± 2.82 months, with a 95% CI of 5.45-16.54, p 
< 0.0001. Patients in the low CCI score (<3 points) group 
demonstrated significantly superior OS rates, with the me-
dian overall survival not being reached within this cohort.

Conclusions 
The prognosis of Non-Hodgkin Lymphoma depends on 

various factors. The use of conventional scores, which in-
corporate baseline nutritional and immunoinflammatory 
indicators, can significantly reduce the financial burden 
on healthcare systems in developing countries. Among the 
prognostic scores evaluated in this study, the International 
Prognostic Index (IPI), the Hemoglobin, Albumin, Lympho-
cyte, and Platelet (HALP) score, and the Charlson Comor-
bidity Index (CCI) have emerged as particularly sensitive 
predictors for estimating the overall survival (OS) of NHL 
patients.
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