International Journal of General Medicine Dovepress
Taylor & Francis Group

ORIGINAL RESEARCH

Does Control Nutritional Status (CONUT) Score
Predict Early and Long-Term Mortality at the
Initiation of Maintenance Hemodialysis!?

Tamer Selen ', Giilay Ulusal Okyayz, Fatma Ayerden Ebingz, Ozgijr Merhametsiz3, Hatice Sahin 2,

Mehmet Deniz Ayli?

'Nephrology Department of Health Sciences University Eskisehir City Hospital, Eskisehir, Turkey; 2Nephrology Department of Health Sciences
University Etlik City Hospital, Ankara, Turkey; 3Nephrology Department of Yeniyiizyll University Private Gaziosmanpasa Hospital, Istanbul, Turkey

Correspondence: Tamer Selen, Nephrology Department of Health Sciences University Eskisehir City Hospital, Eskisehir, Turkey, Tel +905545474576,
Email tamer_selen_@hotmail.com

Purpose: Controlled Nutritional Status (CONUT) score is strongly associated with mortality in various patient groups. This study
aimed to assess the CONUT score’s ability to predict mortality in Hemodialysis (HD) patients.

Patients and Methods: Data from 243 patients who started HD between 2012 and 2020 were analyzed retrospectively. Laboratory
test results within the first month after dialysis initiation were recorded and CONUT scores were calculated.

Results: Over a mean follow-up duration of 32.2 months, the association between early (within six months) and late mortality was
assessed. During this period, 119 patients (48.8%) died. Non-survivors had higher CONUT scores. The optimal cut-off for the CONUT
score was 5.5. Sensitivity and specificity for predicting mortality were 62.2% and 61.23%, respectively. The optimal cut-off for early
mortality was 6.5. Sensitivity and specificity for predicting early mortality were 68% and 69.3%, respectively. The CONUT score
demonstrated moderate predictive accuracy for mortality (AUC 0.665) and higher accuracy for early mortality (AUC 0.729), high-
lighting its clinical utility in risk stratification.

Conclusion: CONUT score at the beginning of HD is a reliable tool in predicting overall mortality in these patients, but it is
especially useful in predicting early mortality.
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Introduction

Protein-energy malnutrition (PEM) is a nutritional and metabolic disorder characterized by the simultaneous loss of body
protein and energy reserves. It is especially common among patients with end-stage renal disease (ESRD), resulting from
factors such as hypercatabolic states, uremic toxins, malnutrition, and inflammation." PEM has been linked to increased
cardiovascular mortality,> diminished quality of life, and elevated morbidity and mortality rates.>* Although clinical
guidelines underscore the importance of nutritional screening in this patient population, evidence regarding the efficacy
of specific assessment tools remains limited.” Various scoring systems have been developed; however, many are time-
consuming and depend on multiple clinical and laboratory parameters.®’

The CONUT (Controlling Nutritional Status) score is a practical and reliable tool for assessing nutritional status,
using biomarkers such as total cholesterol, serum albumin, and lymphocyte count. It effectively measures protein
reserves, lipid metabolism, and immune function.® Total cholesterol, a major component of the CONUT score, reflects
nutritional status in dialysis patients. Due to the phenomenon known as reverse epidemiology, where higher cholesterol
levels paradoxically correlate with better survival in dialysis patients, a decrease in cholesterol leads to an increased
CONUT score, which is associated with poorer survival outcomes.’ Research has shown a strong association between the
CONUT score and mortality across various clinical conditions. A high CONUT score is a significant independent
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prognostic factor for morbidity and survival in diseases such as cancer,'®'? lymphoma,'® multiple myeloma,'*
thalassemia,'® and acute heart failure.'® In patients with ESRD undergoing peritoneal dialysis, a higher CONUT score
independently predicts all-cause mortality'” and is associated with increased risk of technical failure, cardiovascular
disease, and mortality.'® Given the high mortality risk in patients undergoing HD, it is crucial to identify effective and
easily accessible tools for predicting outcomes. Few studies have explored the association between CONUT scores and
mortality in hemodialysis (HD) patients.'® 2" There are limitations to current research in this area. First, previous studies
do not provide information on early and late mortality. In addition, most of these studies were cross-sectional and lacked
longitudinal follow-up data."'*?° To address these gaps, we aimed to conduct this retrospective cohort study. We
investigated the prognostic value of high CONUT scores in predicting mortality in ESRD patients newly starting HD.

Materials and Methods
Study Population and Design

This retrospective, single-center, observational cohort study aimed to evaluate the predictive value of the CONUT score
for all-cause mortality in patients with ESRD newly initiated on HD. The study was approved by the medical ethics
committee of Ankara Etlik City Hospital (reference number: AESH-BADEK-2024-890) and was conducted in accor-
dance with the principles of the Declaration of Helsinki.

Adult patients with end-stage renal disease (ESRD), aged 18 years and older, who started planned outpatient HD in
our hospital between January 2012 and February 2020 were screened for inclusion. Exclusion criteria included
hospitalization within three months prior to the first HD session, conditions affecting blood test results (liver disease,
active malignancies, hematological disorders, or autoimmune diseases), and missing data. A total of 243 eligible patients
were followed until death, transplantation, or the last follow-up on February 1, 2020. Data were collected from electronic
records and patient files. Basic demographic and clinical information, including age, gender, dialysis initiation date, and
comorbidities (eg, hypertension, diabetes, and atherosclerotic disease), were documented. Laboratory test results within
the first month after dialysis initiation were recorded, including complete blood count, fasting blood sugar, creatinine,
urea, uric acid, calcium (Ca), phosphorus (P), albumin (Alb), total cholesterol, low-density lipoprotein (LDL) cholesterol,
triglycerides, and C-reactive protein (CRP). These tests are performed according to standard protocols in our HD unit,
and samples are collected before dialysis and analyzed on the Roche Cobas ¢ 702 (Roche Diagnostics, Mannheim,
Germany) autoanalyzer. CONUT scores were calculated based on serum albumin, lymphocyte count, and total choles-
terol levels, using the values shown in Figure 1.

Statistical Analyses

Statistical analyses were performed using SPSS version 24 (SPSS Inc., Chicago, IL, USA). A two-sided p-value of <
0.05 was considered statistically significant. The Kolmogorov—Smirnov test was used to assess the distribution of
numerical data. For normally distributed continuous data, comparisons were made using Student’s ¢-test, with results
presented as mean + standard deviation (SD). Non-normally distributed data were analyzed using the Mann—Whitney
U-test, with results reported as median (min-max). Categorical variables were compared using the chi-square test or
Fisher’s exact test, with results expressed as counts and percentages. Spearman rank correlation was used to examine the
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Figure | CONUT score calculation.
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relationship between the CONUT score and selected parameters. The primary endpoint was all-cause mortality following
HD initiation, with potential predictors assessed via univariate and multivariate Cox regression analyses (model 1).
A separate model (model 2) was created to evaluate the independent contribution of the CONUT score to mortality risk,
considering its correlation with albumin, cholesterol, and lymphocyte counts. Patient survival rates were estimated using
the Kaplan-Meier method, with comparisons made using the Log rank test. Receiver operating characteristic (ROC)
curve analysis and area under the curve (AUC) were used to assess the CONUT score’s predictive ability. Univariate and
multivariate Cox regression survival analyses were used to predict longterm mortality. For the multivariate analysis, the
possible factors identified in the univariate analysis were included in the logistic regression analysis to determine
independent predictors of early mortality in hemodialysis patients. A 5% type-I error level was used to infer statistical

significance.

Results

The baseline characteristics of the 243 patients included in the study are shown in Table 1. The mean age was 60.1 +
15.34 years, with 123 (50.4%) male patients and 37 (15.2%) diagnosed with diabetes. During a median follow-up of 32.2
(min-max 1-97) months, 119 (48.8%) patients died.

Table | Baseline Characteristics of the Study Population and Univariate Comparisons of Survivors
and Non-Survivors

Study Population | Survivors Non-Survivors p
n = 243 (100%) n=125(51.22%) | n=119 (48.8%)
Age, years 60.1 + 15.34 56 (21-87) 68 (29-89) <0.001
Gender, male (n, %) 123 (50.4) 53 (44.5) 70 (56) 0.09
Weight (kg) 69.26 + 13.82 67.58 + 12.77 70.85 + 14.63 0.06
Follow up time, months 32.2 (1-97) 47.6 (3-97) 18.4 (1-78) < 0.001
Diabetes mellitus (n, %) 37 (15.2) 19 (16) 18 (14.4) 0.85
Arterial hypertension (n, %) | 83 (34) 43 (36.1) 40 (32) 0.050
CV disease (n, %) 10 (4.1) 0 (0) 10 (8) 0.002
Hemoglobin, g/dL 9.25 + .61 9.4 (4.3-13) 9.1 (4.9-14.8) 0.097
Platelet, 1073/uL 209 (60-659) 202 (39-555) 219 (60-659) 0.294
White blood cell, pL 7200 (2980-88,400) | 7100 (3400-17,600) | 7300 (2980-88,400) | 0.596
Lymphocyte count, pL 1600 (100-7000) 1600 (100-5800) 1500 (400-7000) 0.253
Neutrophil count, pL 5200 (200-19,200) | 5150 (200-19,200) | 5300 (700-1300) 0.489
Glucose, mg/dL 102 (26-702) 101 (55-702) 102 (26-327) 0918
Blood urea, mg/dL 112 (29-351) 117 (37-213) 102 (29-351) 0.021
Creatinine, mg/dL 5.84 (1.2-15.5) 6.24 (2.10-16) 5.30 (1.2-15.51) 0.002
Phosphorus, mg/dL 4.73 (1.20-9.80) 4.80 (1.20-9.80) 4.47 (2.04-9.01) 0.022
Calcium, mg/dL 8.25 (1.95-10.59) 8.53 (5.3-10.59) 8.3 (1.95-10.43) 0.094
Uric acid, mg/dL 6.36 (2.30-12.83) 5.94 (2.30-12.83 6.13 (3.88-12.6) 0.052
Albumin, g/L 3.30 (1.61-5.10) 3.50 (1.70-5.10) 3.20 (1.61-4.20) <0.001
(Continued)
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Table | (Continued).

Study Population | Survivors Non-Survivors P

n =243 (100%) n=125(51.22%) | n=119 (48.8%)
CRP, mg/L 15.7 (0.10-240) 8.26 (0.10-182) 22.8 (0.54-240) < 0.001
Total cholesterol, mg/dL 171 (67-401) 178 (76—401) 171 (67-278) 0.008
Triglyceride, mg/dL 130 (21-452) 115 (31-246) 95.5 (18-489) 0.032
LDL- cholesterol, mg/dL 106 (18—489) 115 (31-246) 96 (18—489) 0.014
CONUT score 6 (3-11) 5 (3-10) 6 (3-11) < 0.001

Notes: Continuous data are presented as mean * standard deviation or median and interquartile ranges (IQR; the range of values
between the 25th and 75th percentiles), depending on the data distribution. Categorical variables are presented as frequency and
percentages.

Abbreviations: CV, Cardiovascular; LDL, low-density lipoprotein; CONUT, Controlling Nutritional Status; CRP, C-Reactive
Protein.

Patients were divided into two groups based on mortality, and group comparisons are detailed in Table 1. Non-
survivors were older (68 vs 56 years, p < 0.001) and had a higher prevalence of cardiovascular disease (8% vs 0%, p =
0.002). Non-survivors also had lower levels of urea (100 mg/dL vs 116 mg/dL, p = 0.012), serum creatinine (5.30 mg/dL
vs 6.24 mg/dL, p = 0.002), albumin (3.2 g/dL vs 3.5 g/dL, p < 0.001), triglycerides (123 mg/dL vs 146 mg/dL, p =
0.032), and LDL cholesterol (96 mg/dL vs 115 mg/dL, p = 0.014). Conversely, they had higher CRP levels (22.8 mg/L vs
8.26 mg/L, p < 0.001) and a higher CONUT score (6 vs 5, p < 0.001) compared to survivors.

The results of the regression analysis for overall mortality are shown in Table 2. In Model 1, each 1-year increase in
age was associated with a 1.030-fold increase in mortality risk. Each 1-unit increase in CRP corresponded to a 1.005-fold
increase in mortality risk. Conversely, each 1 g/dL increase in albumin was linked to a 1.572-fold reduction in mortality
risk, and each 1 mg/dL increase in total cholesterol was associated with a 1.991-fold decrease in mortality risk. In Model

Table 2 Analyses of Univariate and Multivariate Cox Regression Survival Analysis

Univariate Regression Multivariate Regression
Model | (p < 0.001) Model 2 (p < 0.001)

HR (CI % 95) [ HR (CI %95) P HR (ClI % 95) [
Age 1.031 (1.018-1.044) | < 0.001 | 1.030 (1.017-1.044) | <0.001 | 1.029 (1.015-1.043) | < 0.001
Gender 1.492 (1.038-2.145) | 0.031 1.328 (0.906—1.946) | 0.146 1.737 (0.503-1.080) | 0.117
Body Weight 0.988 (0.976-1.001) | 0.074
Diabetes mellitus | 1.127 (0.689-1.843) | 0.634
Hypertension 0.992 (0.682—-1.442) | 0.965
CV disease 0.046 (0.001-1.886) | 0.104
White blood cell | 1.020 (0.999-1.041) | 0.068
Lymphocyte 0.836 (0.635—1.100) | 0.201
Platelet 1.002 (1.000-1.004) | 0.035 1.001 (0.999—1.004) | 0.267
Blood glucose 1.000 (0.997-1.002) | 0.726
Hemoglobin 0.955 (0.846—1.077) | 0.451
Total cholesterol | 0.993 (0.988-0.998) | 0.008 0.991 (0.986-0.996) | 0.001

(Continued)
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Table 2 (Continued).

Univariate Regression Multivariate Regression
Model | (p < 0.001) Model 2 (p < 0.001)

HR (CI % 95) P HR (CI %95) p HR (Cl % 95) p
Triglyceride 0.999 (0.995-1.000) | 0.051
LDL-cholesterol 0.999 (0.994-1.004) | 0.635
Serum creatinine | 0.987 (0.950-1.025) | 0.499
Serum albumin 0.563 (0.424-0.746) | < 0.001 | 0.572 (0.415-0.788) | 0.001
CRP 1.008 (1.004-1.011) | <0.001 | 1.005 (1.000-1.009) | 0.031 1.005 (1.001-1.010) | 0.021
Phosphorus 0.888 (0.779-1.012) | 0.074
CONUT 1.217 (1.121-1.322) | < 0.001 1.188 (1.088-1.298) | < 0.001

Notes: Two models were applied in the multivariate analysis. Variables that were correlated with each other were subjected to separate models
and analyzed. Values with p < 0.05 are indicated in bold.

Abbreviations: HR, Hazard Ratio, Cl: Confidence Interval, CV: Cardiovascular, LDL: Low-Density Lipoprotein, CRP: C-Reactive Protein,
CONUT: Controlling Nutritional Status.

2, which included the CONUT score, a 1-year increase in age was associated with a 1.029-fold increase in mortality risk,
and each 1-unit increase in CRP was linked to a 1.005-fold increase in risk. Additionally, each 1-unit increase in the
CONUT score was associated with a 1.188-fold increase in mortality risk.

Receiver operating characteristic (ROC) analysis was conducted to evaluate the predictive accuracy of the CONUT
score for mortality. The optimal cut-off value for the CONUT score was identified as 5.5, with an area under the ROC
curve (AUC) of 0.665 (95% CI: 0.596-0.733, p < 0.001) (Figure 2). The sensitivity for predicting mortality was 62.2%,
and the specificity was 61.23%. The positive predictive value was 60%, and the negative predictive value was 62.8%.
Kaplan-Meier survival analysis based on the CONUT cut-off value of 5.5 is shown in Figure 3 (log-rank p < 0.001).
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Figure 2 ROC curve for CONUT score. AUC 0.665 (Cl 95% 0.596-0.733) and p<0.001. Statistically significant cut-off value 5.5 (sensitivity 62.2%, specificity 61.23%).
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Figure 3 Kaplan Meier Survival curve according to CONUT threshold value. Positive predictive value was 60% and the negative predictive value was 62.8%. Kaplan Meier
Survival curve according to the CONUT cut-off value (5.5) (log rank p < 0.001). CONUT<5.5 estimate 64.2 months (57-71.3); CONUT 25.5 estimate 41.6 months

(35.5-47.7).

During a follow-up period of up to 97 months, patients with a CONUT < 5.5 estimate 64.2 months (57-71.3); CONUT
>5.5 estimate 41.6 months (35.5-47.7).
Patients were divided into two groups: early mortality (within 6 months) and long-term mortality. Patients who

developed early mortality had lower body weight, arterial hypertension rates, serum creatinine, calcium, and uric acid

levels, as well as higher platelet and white blood cell counts, CRP levels, and CONUT scores. Comparisons between the

groups are detailed in Table 3.

Table 3 Baseline Characteristics of the Study Population According to Early

Mortality

Early Mortality (Within 6 Months) p

No Yes

n =218 (89.7%) n =25 (10.3%)
Age, years 60.5 (21-89) 70 (99-86) 0.078
Gender, male (n, %) 114 (52.3) 11 (12.9) 0.432
Weight (kg) 68.2 (38.7-122) 61 (46-89) 0.007
Diabetes mellitus (n, %) 36 (33.1) 1 (3.9) 0.164
Arterial hypertension (n, %) 79 (36.2) 4 (16) 0.043
Cardiovascular disease (n, %) | 10 (4.6) 0 (0) 0.574

(Continued)
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Table 3 (Continued).

Early Mortality (Within 6 Months) p

No Yes

n =218 (89.7%) n =25 (10.3%)
Hemoglobin, g/dL 9.2%1.6 9.5+1.9 0.395
Platelet, 10A3/pL 205 (39-659) 259 (78-378) 0.039
White blood cell, pL 7100 (2980-88,400) | 8300 (4530-15,800) | 0.034
Lymphocyte count, uL 1600 (100-7000) 1500 (600-2500) 0.523
Neutrophil count, pL 5200 (200-19,200) | 5660 (1800-15,100) | 0.391
Glucose, mg/dL 102 (30-702) 105 (61-327) 0.887
Ferritin 247 (14.5-1790) 273 (23.5-1500) 0.364
Blood urea, mg/dL 109.5 (29-317) 85 (41-351) 0.068
Creatinine, mg/dL 6.24 (2.10-16) 5.30 (1.2-15.51) 0.012
Phosphorus, mg/dL 4.60 (1.20-9.80) 4.47 (2.51-9.01) 0.367
Calcium, mg/dL 8.40 (1.95-10.59) 7.94 (5.23-9.40) 0.036
Uric acid, mg/dL 6.11 (2.3048) 5.07 (2.97-12.83) 0.001
Albumin, g/L 3.40 (1.61-5.10) 291 (1.61-3.93) 0.001
CRP, mg/L 13.3 (0.10-24) 22.8 (2.63-137) 0.003
Total cholesterol, mg/dL 171 (67-401) 171 (101-278) 0.102
Triglyceride, mg/dL 134 (21-864) 112 (47-335) 0.069
LDL- cholesterol, mg/dL 107 (18—489) 99 (63-176) 0.896
CONUT score 5@3-11) 8 (4-10) <0.001

Notes: Continuous data are presented as mean =+ standard deviation or median and interquartile range (IQR;
the range of values lying between the 25th and 75th centiles), depending on their distribution. Categorical
variables are shown as frequencies and percentages. Variables with p < 0.05 are indicated in bold.

Abbreviations: LDL, Low-Density Lipoprotein; CONUT, Controlling Nutritional Status; CRP,

C-Reactive Protein.

The results of the regression analysis for early mortality are shown in Table 4. In Model 1, each 1 kg decrease in body

weight was associated with a 1.048-fold increase in mortality risk, and each 1-unit decrease in serum albumin was linked

to a 1.639-fold increase in risk. In Model 2, each 1 kg decrease in body weight was associated with a 1.045-fold increase

Table 4 Analyses of Univariate and Multivariate Regressions for Early Mortality

Univariate regression

Multivariate regression

Model | (p < 0.001) Model 2 (p < 0.001)
HR (CI % 95) P HR (CI %95) p HR (CI % 95) P
Age 1.026 (0.996—1.056) | 0.091
Gender 0.717 (0.312—-1.649) | 0.433
Body Weight 0.957 (0.923-0.992) | 0.016 0.952 (0.915-0.991) | 0.016 | 0.955 (0.918-0.993) | 0.022
(Continued)
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Table 4 (Continued).

Univariate regression Multivariate regression
Model | (p < 0.001) Model 2 (p < 0.001)
HR (CI % 95) [ HR (CI %95) P HR (CI % 95) [

Diabetes mellitus | 0.205 (0.027-1.563) | 0.126

Hypertension 0.335 (0.111-1.011) | 0.052

CV disease 0.000 (0.000 — NA) | 0.999

Platelet 1.003 (0.999-1.007) | 0.173

White blood cell | 1.016 (0.966—1.069) | 0.536

Lymphocyte 0.762 (0.400-1.450) | 0.408

Blood glucose 0.998 (0.992-1.004) | 0.547

Ferritin 1.001 (0.999-1.002) | 0.352

Hemoglobin 1.117 (0.866—1.440) | 0.394

Total cholesterol | 0.992 (0.981-1.003) | 0.134

Triglyceride 0.995 (0.988-1.002) | 0.137

LDL-cholesterol 1.000 (0.99-1.010) | 0.984

Serum creatinine | 0.807 (0.65-0.992) | 0.042 0.810 (0.651-1.008) | 0.059 | 0.808 (0.648—1.008) | 0.059
Serum albumin 0.310 (0.158-0.611) | 0.001 0.361 (0.170-0.763) | 0.008

CRP 1.01'1 (1.002—1.021) | 0.020 1.009 (0.998-1.020) | 0.114 | 1.008 (0.996—1.019) | 0.187
Phosphorus 0.925 (0.695-1.232) | 0.596

CONUT 1.478 (1.201-1.819) | < 0.001 1.396 (1.117-1.746) | 0.003

Notes: Two models were applied in the multivariate analysis. Variables that were correlated with each other were analyzed in separate
models. Variables with p < 0.05 are indicated in bold.

Abbreviations: HR, Hazard Ratio; Cl, Confidence Interval; CV, Cardiovascular; LDL, Low-Density Lipoprotein; CRP, C-Reactive Protein;
CONUT, Controlling Nutritional Status; NA, not applicable.

in mortality risk, and each 1-unit increase in the CONUT score was associated with a 1.396-fold increase in risk. ROC
analysis to assess the predictive accuracy of the CONUT score for early mortality identified an optimal cut-off value of
6.5. The area under the ROC curve (AUC) was 0.729 (95% CI: 0.628-0.830, p < 0.001) (Figure 4). Sensitivity for early
mortality was 68%, and specificity was 69.3%.

Discussion
In this study, we assessed the efficacy of the CONUT score in predicting mortality in patients newly started on
maintenance HD. Of the 243 patients included, 119 (48.8%) died during a median follow-up of 32 months, underscoring
the vulnerability of this population. Our analysis identified independent associations between age, CONUT score,
albumin levels, total cholesterol, and CRP levels at dialysis initiation and the risk of death during follow-up. These
findings suggest that the CONUT score may serve as a useful tool in clinical practice for assessing both overall mortality
and the risk of early death in patients starting HD.

In our cohort, nonsurvivors were significantly older (mean age 68 years) than survivors (mean age 56 years), with age
identified as a predictor of death. This aligns with other studies,? as aging increases mortality risk in dialysis patients due
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Figure 4 Early mortality ROC curve CONUT. AUC 0.729 (CI 95% 0.628-0.830) and p<0.001. Statistically significant cut-off value 6.5 (sensitivity 68%, specificity 69.3%).

to more comorbidities, poor physical health, malnutrition, and weakened immunity.* Dialysis may also be less effective
in older individuals, with treatment adherence difficulties further contributing to the risk.**

Previous analyses have shown that low serum total cholesterol, lymphocyte counts, and albumin levels—the main
components of the CONUT score—are linked to malnutrition and independently predict mortality in HD patients.>*°
Albumin, a key marker of nutritional status, is closely linked to inflammation, malnutrition, and comorbidities in dialysis
patients.””*® As a negative acute-phase reactant, its levels are influenced by proinflammatory cytokines, which promote

3031 and as

breakdown and suppress synthesis.”’ Low albumin is associated with increased mortality in HD patients,
albumin levels decrease, the CONUT score increases. Consistent with this, our study found that nonsurvivors had lower
albumin levels and higher CONUT scores, both significant mortality predictors. Given our cohort of stable patients who
recently initiated planned HD, these results likely reflect pre-dialysis care, suggesting that the CONUT score effectively
identifies malnutrition and inflammation in new dialysis patients. On the other hand, our analysis showed that for every
1 mg/dL increase in total cholesterol, there was a 1.008-fold reduction in mortality risk. This aligns with the concept of
“reverse epidemiology” in dialysis patients, unlike in the general population.” Our findings support this well-established
concept.

Serum C-reactive protein (CRP) is a marker of inflammation, with high CRP levels at HD initiation predicting both
all-cause and cardiovascular mortality.**>* In our study, CRP levels were higher in nonsurvivors, with each 1-unit
increase in CRP linked to a 1.005-fold rise in mortality risk.

Only a few studies have explored the link between CONUT scores and mortality in HD patients. Babic et al (2021)
were the first to show that higher CONUT scores were associated with increased mortality in maintenance HD patients.'®
Aydin et al (2022) extended this finding to a larger cohort of new HD patients, showing a similar association.”® Our study
also focused on new HD patients but with a larger sample size, older patients, and longer follow-up. These differences
may explain the variations in predictive accuracy of CONUT scores across studies. Takagi et al (2022) examined the
association between CONUT scores and mortality in both HD and PD patients, but the different risks for inflammation
and malnutrition between the two groups may limit generalizability.'®*' Our study is the first to demonstrate that
CONUT scores may predict both overall and early mortality in new HD patients.

The CONUT score has moderate predictive accuracy for mortality risk, but its use alone is limited. While not
perfect, its performance suggests it may help identify patients at higher risk of death. With a sensitivity of 62.2% and
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specificity of 61.3%, the CONUT score may distinguish between survivors and nonsurvivors in a moderate proportion
of cases. The positive predictive value of 60% and negative predictive value of 62.8% further demonstrate that the
score provides meaningful prognostic insights. Specifically, patients with a CONUT score below 5.5 had significantly
longer survival compared with those with a score of 5.5 or higher. Additionally, patients with a CONUT score below
6.5 had significantly longer first six-month survival compared with those with a score of 6.5 or higher. This early
mortality prediction is of particular clinical importance, as the initial months of dialysis are known to carry the
highest mortality risk.*> Our findings suggest that the CONUT score may be a useful tool for identifying patients at
higher nutritional risk. Although this study did not include dietary interventions, the CONUT score could potentially
guide personalized nutritional support and early interventions in clinical practice to improve patient outcomes. Future
studies are needed to explore the effectiveness of such targeted nutritional interventions based on CONUT
assessment.

Our study has several limitations. It was a single-center, retrospective analysis with a relatively small sample size.
The small number of patients makes it difficult to generalize the study. Additionally, baseline anthropometric
measurements, such as body composition and waist circumference, were not included. We also did not assess long-
term changes in nutritional status, as our analysis was limited to baseline scores. Data were collected only at the start
of dialysis, and we did not evaluate how changes in nutritional status may have influenced prognosis after dialysis
initiation. Finally, since the study focused specifically on HD patients, the findings may not be generalizable to all
populations with ESRD.

Conclusion

This study suggests that the CONUT score, reflecting both malnutrition and inflammation, may serve as a valuable tool
for predicting both short-term and long-term mortality in hemodialysis patients. The findings suggest that lower albumin
levels, higher CRP, and a higher CONUT score are strong indicators of poor prognosis. The ability of the CONUT score
to provide predictive insights into mortality and identify patients at higher risk highlights its potential clinical utility in
the management of dialysis patients. However, further research with larger datasets and longitudinal studies is needed to
confirm these findings and optimize the use of the CONUT score in clinical practice.
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