
O R I G I N A L  R E S E A R C H

Independent Association Between Malnutrition 
Inflammation Score and C Reactive Protein/ 
Albumin Ratio in Hemodialysis Patients
Kağan Tur 1, Aydın Güçlü2

1Ahi Evran University Faculty of Medicine, Internal Medicine Department, Kirsehir, Turkey; 2Ahi Evran University Faculty of Medicine, Nephrology 
Department, Kirsehir, Turkey

Correspondence: Kağan Tur, Ahi Evran University Faculty of Medicine, Internal Medicine Department, Kirsehir, Turkey, Tel +90 5057733927, 
Email kaantur542@gmail.com; kagan.tur@ahievran.edu.tr 

Introduction: This study aimed to investigate the relationship between the Malnutrition Inflammation Score (MIS) and the C-reactive 
protein/albumin ratio (CAR) in patients undergoing hemodialysis (HD).
Materials and Methods: Sixty-six End-Stage Renal Disease (ESRD) patients on maintenance hemodialysis were recruited for the 
study. Malnutrition Inflammation Score, biochemical parameters, and C-reactive protein/albumin ratio were analyzed.
Results: The mean age of the participants was 56.47 ± 17.3 years. A statistically significant positive correlation was found between 
the CRP/albumin ratio and MIS ≥7 (r = 0.413, p = 0.026), CRP and MIS ≥7 (r = 0.388, p = 0.038) and a negative correlation between 
albumin and MIS (r = −0.511, p = 0.005). Additionally, MIS was negatively correlated with hemoglobin (r = −0.412, p = 0.026) and 
creatinine (r = −0.568, p = 0.001), while a positive correlation was found between MIS and ferritin (r = 0.584, p = 0.001) for MIS ≥7. 
A multiple regression ANOVA model confirmed a significant association between CAR, CRP, albumin, and MIS (F = 6.432, p = 
0.002), with significant contributions from CAR (p = 0.003), albumin (p = 0.008), and CRP (p = 0.003).
Conclusion: Our study is the first to show an independent association between CAR and MIS in hemodialysis patients. The CRP/ 
albumin ratio can serve as a valuable indicator of malnutrition in this population, providing a reliable tool for assessing nutritional 
status.
Keywords: malnutrition inflammation score, malnutrition, CRP/albumin ratio, hemodialysis

Introduction
Patients with end-stage renal disease (ESRD) who receive hemodialysis (HD) therapy often have a chronic inflammatory 
condition.1 For patients undergoing HD, malnutrition is a prevalent issue with a prevalence that ranges from 28 to 54% 
worldwide.2 In this patient group, malnutrition and inflammation are coexisting, clinically serious illnesses. We looked at 
the relationship between Malnutrition Inflammation Score (MIS) and the inflammatory markers C-reactive protein/ 
albumin ratio (CAR), albumin, and CRP in hemodialysis patients in this study.

The Malnutrition Inflammation Score is widely recognized as a comprehensive tool for assessing malnutrition and 
inflammation in hemodialysis patients. It combines multiple components, including biochemical markers, physical 
assessments, and subjective indicators, to predict adverse outcomes such as hospitalization and mortality. MIS has 
gained clinical importance because malnutrition and inflammation are common and interrelated issues in ESRD patients 
on hemodialysis, where both conditions contribute to poor patient prognosis.

Studies have consistently shown that higher MIS values are associated with increased mortality and hospitalization 
rates. For instance, Borges et al demonstrated that an MIS score greater than 7 predicted higher mortality in hemodialysis 
patients, making this threshold clinically significant.3 Furthermore, Bandeira et al found that patients with an MIS >9 had 
significantly lower survival rates compared to those with MIS ≤9, reinforcing its predictive value for negative clinical 
outcomes.4
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Moreover, Jagadeswaran et al reported that patients with MIS ≥7 had elevated levels of inflammatory markers such as 
IL-6 and hsCRP, which further underscores the score’s utility in identifying patients at risk of malnutrition-inflammation 
complex syndrome and its associated complications.5 The prognostic significance of MIS was also confirmed in a large 
cohort study by Prelevic et al, where the score was a strong independent predictor of 4-year mortality in hemodialysis 
patients.6

Given these findings, the MIS is a valuable tool for assessing both malnutrition and inflammation in hemodialysis 
patients, enabling clinicians to better predict clinical outcomes and adjust treatment plans accordingly. Through cytokine- 
induced low appetite, endotoxin and reactive oxygen species (ROS) generation, and metabolic disturbances that result in 
malnutrition and protein energy wasting (PEW), systemic inflammation may deteriorate a patient’s nutritional condition.7 

PEW and inflammation are both associated with disease severity and mortality at patients receiving HD.8 Seemingly 
intertwined relationship between malnutrition and inflammation at ESRD has led to the naming of malnutrition 
inflammatory complex syndrome at literature.9 However, further evidence needed in regard to association between 
inflammation and malnutrition in patients receiving HD.

Malnutrition Inflammation Score is an important nutritional assessment tool for chronic kidney disease (CKD). 
Anthropometric measurements, biochemical information, such as albumin and serum total iron-binding capacity (TIBC), 
and Subjective Global Assessment (SGA) components are all included in MIS.

C reactive protein (CRP) is an acute-phase protein with an impact on inflammatory processes, and albumin is an 
essential plasma protein with anti-inflammatory properties. A unique inflammatory measure known as the C reactive 
protein/albumin ratio has been linked to a number of diseases, including sepsis, nasopharyngeal carcinoma, and non- 
small cell lung cancer.10–12

Materials and Methods
The study was carried out at the Kirsehir Hemodialysis Unit of Ahi Evran University Faculty of Medicine in Turkey. The 
trial has enrolled 66 ESRD patients who have been receiving maintenance hemodialysis three times per week for at least 
three months. Hemodialysis patients were selected for this study due to their increased risk of malnutrition and 
inflammation, which are key contributors to adverse outcomes in End-Stage Renal Disease. Hemodialysis patients are 
known to frequently experience protein-energy wasting and chronic inflammation, making them an ideal population for 
studying the association between the C-reactive protein/albumin ratio and the Malnutrition Inflammation Score. CRP and 
albumin were chosen as primary inflammatory markers due to their widespread clinical availability and their established 
use in assessing inflammation and malnutrition in hemodialysis patients. While markers such as Interleukin-6 (IL-6) and 
Tumor Necrosis Factor-alpha (TNF-α) are important indicators of inflammation, CRP and albumin are more practical for 
routine clinical use. Future studies may incorporate these additional markers to offer a more comprehensive evaluation. 
While normal controls were not included in this study, future research could benefit from comparing hemodialysis 
patients to non-dialysis controls. Such comparisons would provide valuable insights into the differential effects of 
dialysis on malnutrition and inflammation, particularly regarding the associations between CAR and MIS. All patients 
were undergoing regular bicarbonate dialysate-based 4-hour hemodialysis. All subjects provided their informed permis
sion. The research did not include patients with active infections, connective tissue illnesses, sepsis, hepatic insufficiency, 
or other inflammatory conditions. The Ethics Committee has accepted the study (Decision Number 2020–19/145). The 
actions conducted adhered to the principles of the Helsinki Declaration. All participants completed an informed consent 
form that was approved by the Ahi Evran University Faculty of Medicine. Before the HD session began, all serum blood 
samples were collected, and standard protocols were used to analyze the samples. We took anthropometric measures 
before the HD session. Body weight (kg)/body height squared (m2) was used to compute the body mass index (BMI). In 
this study, all patients were treated using standard bicarbonate-based hemodialysis with high-flux dialyzers (HiF 16). 
Preservation of residual renal function (RRF) was not specifically measured, but patients with significant RRF were 
excluded from the study to ensure a more homogenous patient population. The choice of dialyzer and dialysis modality 
can influence patient outcomes, particularly with respect to inflammation and malnutrition, as these factors impact the 
clearance of toxins and inflammatory cytokines. Future studies should consider the role of RRF and specific dialysis 
modalities more explicitly.
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Based on Kalantar Zadeh et al, the parameters for the malnutrition inflammation score were calculated.13 The MIS is 
based on ten components; change in end-dialysis dry weight in past 3–6 months; dietary intake; gastrointestinal 
symptoms including appetite; functional capacity and nutritionally related functional impairment evaluation; comorbid 
diseases including number of years on dialysis; physical examination according to SGA criteria including; assessment of 
patient’s loss of muscle mass (temple, clavicle, scapula, ribs, quadriceps, knee, interosseous) assessment of loss of fat 
stores or subcutaneous fat (below eyes, triceps, biceps, chest); BMI; laboratory parameters including measurement of 
serum albumin; and measurement of serum total iron-binding capacity. Each component is assessed using one of the four 
severity categories, ranging from 0 (normal) to 3 (very severe) and the sum of these ratings provides the overall MIS. 
Malnutrition is described by the MIS 7.3 The Malnutrition Inflammation Score (MIS) ranges from 0 to 30, with higher 
scores indicating more severe malnutrition and inflammation.

Statistical Analysis
The mean and standard deviation of numerical data with a normally distributed distribution are employed to describe the 
data. Appropriate statistical tests are then performed to determine the relationships between the variables; for nonpara
metric variables, the Spearman Correlation Test was used, and for continuous variables, Pearson’s Correlations Test. The 
chi-square test was used to assess categorical data. In order to determine a reasonable cutoff value for MIS, the area 
under the curve (AUC) was calculated using the receiver operating characteristic (ROC) curve. Prior to multivariate 
analysis, standardized skewness and Shapiro–Wilk tests are employed for normality checks. According to the created 
linear model, multivariate ANOVA regression analysis was utilized to examine the independent impacts of stated factors 
on MIS. Utilizing SPSS for Windows (version 25.0; SPSS Inc., USA) for all statistical analyses. Statistical significance 
was defined as a P-value 0.05.

Results
Mean age of the participants was 56.47 ± 17.3. About 42% of the patients were male. About 50% of the patients had 
malnutrition. About 34% of the study group had heart failure, 33% had hypertension, 17% had diabetes mellitus and 24% 
had coronary artery disease. Causes of hemodialysis were as follows; 33% hypertension, 17% diabetes mellitus, 15% 
obstructive nephropathy, 11% polycystic kidney disease, 2% glomerulonephritis, and 22% unknown causes. Descriptive 
characteristics of the patients have been shown at Table 1.

CAR and MIS showed a statistically significant positive connection (r = 0.413, p = 0.026), as did CRP and MIS 
(r = 0.388, p = 0.038), but albumin and MIS showed a statistically significant negative correlation (r = −0.511, p = 
0.005). For MIS, there was a negative correlation between MIS and hemoglobin (r = −0.412, p = 0.026). For MIS, 
there was a positive connection with ferritin (r = 0.584, p = 0.001) and a negative correlation with creatinine (r = 
−0.568, p = 0.001). All of these relationships are shown in Table 2. The mean CAR value in our study was 4.21 ± 9, 
and it was found to be positively correlated with the Malnutrition Inflammation Score. Although there is no 
universally established threshold for CAR to definitively indicate malnutrition, higher CAR values have been 
associated with increased inflammation and poorer nutritional status in various studies. For instance, Sant’ana 

Table 1 Descriptive Characteristics of the Study Group (N = 66)

Mean ± Std. Deviation Mean ± Std. Deviation

Age 56.47±17.3 BMI 24±5

MIS 7.8±0.4 Total Protein 6.9±0.6

CAR 4.21±9 Ferritin 270±235

Albumin 3.5±0.3 Uric Acid 6.6±1

CRP 13.4±24.2 Serum Iron 47±21

(Continued)
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et al demonstrated that higher CAR values were significantly associated with higher mortality in hemodialysis 
patients during the first six months of treatment, highlighting its prognostic importance in this population.14 

Similarly, Jeon et al found that CAR was a significant predictor of in-hospital mortality in patients, with acute 

Table 1 (Continued). 

Mean ± Std. Deviation Mean ± Std. Deviation

Urea 151.1±36.9 TIBC 232±36

Creatinine 8.59±2.85 Total Cholesterol 173±62

White Blood Cell 6.8±1.9 LDL 110±60

Hemoglobin 10.54±1.57 Triglyceride 177±142

Platelet 208±62 HDL 38±9

Lymphocyte Count 1.5±0.5 ALT 9.9±6.8

Neutrophile Count 4.5±1.5 AST 12±6

RDW 14±1.4 ALP 167±117

RBC 3.7±0.6 GGT 37±55

MCV 90±5.8 Calcium 9±0.8

MPV 10±1 Phosphorus 5.1±1.6

Eosinophile 0.24±0,2 Glucose 116±60

Sodium 138±3.8 Chloride 102±4.3

Potassium 5.5±0.8 Sedimentation 28±29

Table 2 Correlations Between Malnutrition 
Inflammation Score, CRP/Albumin Ratio and 
Biochemistry Parameters

MIS x VARIABLE MIS < 7 MIS ≥7

R p R p
CAR 0.080 0.664 0.413 0.026

Albumin −0.507 0.003 −0.511 0.005

Total Protein −0.430 0.014 0.156 0.393
CRP 0.047 0.798 0.388 0.038

Total Cholesterol −0.376 0.036 −0.220 0.219

Serum Iron −0.393 0.026 −0.173 0.337
MCH 0.358 0.030 0.164 0.232

Urea −0.287 0.112 −0.376 0.044

Creatinine −0.164 0.369 −0.568 0.001
RBC −0.310 0.084 −0.459 0.012

Hemoglobin −0.296 0.100 −0.412 0.026

MCV 0.108 0.557 0.458 0.012
Sodium −0.122 0.508 0.372 0.047

Potassium −0.385 0.018 −0.520 0.004

Triglyceride −0.069 0.729 −0.467 0.011
Uric Acid −0.215 0.238 −0.372 0.047

Ferritin 0.072 0.697 0.584 0.001
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kidney injury undergoing renal replacement therapy, further supporting its role as a marker of malnutrition and 
inflammation.15

For testing the normality, standardized skewness and Shapiro–Wilk test indicated that data were statistically normal. For 
MIS, CAR, albumin and CRP, a multiple regression ANOVA model was conducted to examine that relation of CAR, CRP, and 
albumin on MIS (F = 6.432, p = 0.002). ANOVA revealed that there was a statistically significant relation between dependent 
and independent groups (for CRP p = 0.003, for albumin p = 0.008, for CAR p = 0.003). Model summary shown at Table 3, 
ANOVA results of the model and coefficients of the model are shown at Table 4 and Table 5, respectively.

Discussion
While a cut-off point of 5 is commonly used in studies assessing malnutrition in various populations, we chose a cut-off point 
of 7 for the Malnutrition Inflammation Score based on prior research specifically in hemodialysis patients. Borges et al found 
that an MIS cut-off of greater than 7 predicted higher mortality rates in patients undergoing long-term hemodialysis, making it 
a clinically significant threshold for this population.3 Similarly, Jagadeswaran et al observed that patients with MIS ≥7 had 
elevated inflammatory markers such as IL-6 and hsCRP, further validating this cut-off in clinical settings.5 Given these 
findings, we believe that an MIS cut-off of 7 is more appropriate for identifying severe malnutrition and inflammation in 
patients undergoing hemodialysis. In the current investigation, we discovered a statistically significant association between 

Table 3 Model Summary

Model Summary

Model R R Square Adjusted R  
Square

Std. Error of  
the Estimate

1 0.660a 0.436 0.368 2.68869

Note: aPredictors: (Constant), CRP/Albumin Ratio, Albumin, CRP.

Table 4 ANOVA Results of the Model

ANOVAa

Model Sum of  
Squares

df Mean  
Square

F Sig.

1 Regression 139.481 3 46.494 6.432 0.002b

Residual 180.726 25 7.229

Total 320.207 28

Notes: aDependent Variable: MIS. bPredictors: (Constant), CRP/Albumin Ratio, Albumin, CRP.

Table 5 Coefficients of the Model, CAR (CRP/Albumin Ratio)

Coefficientsa

Model Unstandardized  
Coefficients

Standardized  
Coefficients

t Sig.

B Std. Error Beta

1 (Constant) 31.537 7.315 4.311 0.000

CRP 0.378 0.117 3.891 3.237 0.003

Albumin −5.813 2.014 −0.624 −2.886 0.008

CAR −1.051 0.315 −4.091 −3.337 0.003

Note: aDependent Variable: MIS.
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CAR, CRP, albumin, and MIS (r = 0.413, p = 0.026, r = 0.388, p = 0.038, and r = −0.511, p = 0.005, respectively). According to 
an ANOVA, there is an independent connection between MIS, CRP, albumin, and CAR that is statistically significant (for 
CRP, p = 0.003, for albumin, p = 0.008, and for CAR, p = 0.003). In patients receiving HD, lower albumin values, higher CRP 
and CAR values were revealed to be strong indications of malnutrition.

Several methods are commonly used to assess nutritional status in clinical settings, including the Subjective Global 
Assessment, biochemical markers (eg, serum albumin, prealbumin), and body mass index. The SGA is widely used for its 
holistic approach, combining clinical judgment with anthropometric measurements, but it is subjective and may vary 
between assessors. Studies have demonstrated its effectiveness, showing significant correlations between SGA and markers 
such as BMI, serum albumin, and CRP in hemodialysis patients.16 Additionally, the modified SGA has been validated 
against anthropometric measures like mid-arm circumference and serum albumin, further confirming its clinical utility.17

Biochemical markers such as serum albumin and prealbumin are often used to indicate malnutrition, though these 
markers can be influenced by factors such as inflammation and fluid status, making them less reliable in isolation. For 
example, Dragović et al emphasized the limitations of relying solely on serum albumin due to its susceptibility to being 
affected by inflammation and hydration levels.18 Similarly, prealbumin has been shown to correlate with other nutritional 
markers, like BMI and serum albumin, but its reliability can be reduced in the presence of inflammation.19

In contrast, the C-reactive protein/albumin ratio offers a more integrative measure of both inflammation and 
nutritional status. Since inflammation plays a significant role in malnutrition among hemodialysis patients, CAR serves 
as a more dynamic marker by reflecting both inflammatory processes and protein-energy wasting. Studies such as those 
by Yang et al have demonstrated that CAR outperforms other markers, including albumin, in predicting systemic 
inflammation and associated complications.20 Furthermore, Rodrigues et al found that measures such as SGA and MIS 
were strong predictors of hospitalization and mortality, with SGA showing the strongest association with clinical 
outcomes.21 However, CAR provides a practical and reliable alternative or supplement to these traditional methods of 
nutritional assessment, particularly in early detection of malnutrition.

Our study highlights CAR’s potential as a practical and reliable tool to supplement or even improve traditional methods 
of nutritional assessment in this patient population. Future studies could further validate CAR’s role alongside existing 
methods such as SGA, particularly in the early detection of malnutrition and its associated risks. Malnutrition is an 
important phenomenon in patients receiving HD which is responsible for adverse outcomes. Quality of life impairment, 
infection risk, progressive loss of body muscle and fat mass and mortality are associated with malnutrition.2,7,22 The 
etiology of malnutrition in ESRD is multifactorial, comprised by declining appetite, impairment of glucose and amino acid 
transport and metabolism, low diet quality, uremia, cytokine production, comorbidities and the dialysis procedure itself.7

Low-grade chronic systemic inflammation in which patients with CKD are characterized by, is also a potential 
contributor to malnutrition development and progression. In patients receiving HD, the development of inflammation is 
caused by various factors, including oxidative stress, uremic milieu, increased cytokine production and decrease in 
clearance of cytokines, dialysis procedure and infection frequency.8,23 The coexistence of malnutrition and inflammation 
suggests the potential relationship between these two aspects of ESRD. However the precise role of inflammation in the 
physiopathology of malnutrition and PEW is not totally elucidated.24 There are several hypotheses regarding the role of 
inflammation at malnutrition development in ESRD. Cytokine production affects the regulation of appetite resulting 
anorexia.25 Inflammation may enhance insulin resistance and impair glucose and amino acid transport metabolism.7 

Resting energy expenditure is reported to be raised because of inflammatory status, contributing to muscle mass loss.24 

Anabolic hormone resistance caused by inflammation also prompts catabolism.26

There are studies27–29 on the interaction between SGA and inflammatory markers such CRP, adiponectin, and IL-6 in 
HD patients, but there are not many on the connection between MIS and CAR. The first research in the body of the 
literature to show an independent connection between CAR and MIS in HD patients is ours.

Association between CRP, albumin and MIS in CKD has been reported by number of studies. Aggarwal et al have 
found an association between MIS and inflammatory markers CRP and albumin, negative correlation for albumin (p < 
0.01) and positive correlation for CRP (p < 0.01) in CKD stage 3 to 5.30 In a study conducted on patients with pre- 
dialysis CKD, it has been reported that patients with MIS ≥7 had significant increase in Hs-CRP levels (p < 0.001), 
albumin was negative correlated with MIS in the same research.5
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Ashabi et al observed that albumin and MIS had a negative connection (p0.01) and a positive correlation (p0.01) when 
taking into account research on the HD group.31 Another study32 found that CRP level (=3.33, P 0.001) and albumin level 
(=1.95, P = 0.008) were independently associated with MIS in patients receiving HD. Martins et al33 discovered an 
independent relationship between higher CRP and a higher probability of MIS >5 (OR 1.01 p 0.001). Another study revealed 
similar findings, showing a relationship between CRP levels and MIS (B = −0.56; P = 0.0001).34 In our study, we found that 
CRP and CAR are positive correlated and albumin is negative correlated with MIS in patients receiving HD.

Literature also comprises conflicting results regarding relation of MIS, CRP and albumin in patients receiving HD. 
Pisetkul et al did not found a correlation between hs-CRP and MIS at patients receiving hemodialysis (r = 0.08, p 0.44).35 

Different study has reported that albumin was not significantly correlated statistically with MIS in patients receiving HD 
(−0.189 p = 0.345).36 In the research of Ekremzadeh et al, albumin was not statistically significant between two MIS 
groups ≥10 and <10, in patients receiving HD.27 Another study conducted in patients receiving HD has found that while 
albumin level was lower when MIS ≥8 (p < 0.001), CRP levels did not differ between two MIS groups.37

CAR is a novel inflammation index that has been emerged in recent years and it has been reported recently that it can 
better reflect the inflammation status compared to other markers.38 In the current study, multiregression analysis showed 
that CRP, CAR, and albumin were independently associated with MIS. Our research demonstrates statistically significant 
independent positive correlation between CAR and MIS, CRP and MIS and negative correlation between MIS and 
albumin. Interesting feature of our study is that this is the first time in the literature that shows a strong relation between 
CAR and MIS in HD patients. Our findings indicate that CAR can be a reliable and practical measurement for assessing 
the nutritional status of patients receiving HD.

Precise nutritional status assessment and to be able to detect PEW before related complications emerge are two 
crucial aims for the management of malnutrition in patients receiving maintenance HD. CAR can be used as valuable tool 
for predicting and screening of PEW and malnutrition risk in patients receiving HD.

Conclusion
In conclusion, our study demonstrates a significant independent association between the C-reactive protein/albumin ratio 
and the Malnutrition Inflammation Score in patients undergoing hemodialysis. The findings highlight that a cut-off point 
of 7 for the MIS is clinically relevant in this population, aligning with previous research that has shown it to be a strong 
predictor of malnutrition and inflammation in hemodialysis patients. This cut-off point enables more precise identifica
tion of patients at higher risk of malnutrition-related complications.

Moreover, the role of the dialysis scheme and the specific dialyzer used may also impact these outcomes. Although this 
study did not directly measure the preservation of residual renal function or the effect of different dialyzers, future studies 
should explore how these factors influence nutritional and inflammatory markers, such as CAR and MIS. Understanding the 
interplay between dialysis modalities and nutritional status could lead to improved patient management strategies and better 
clinical outcomes. Precise nutritional status assessment and to be able to detect PEW before related complications emerge are 
two crucial aims for the management of malnutrition in patients receiving maintenance HD. CAR can be used as valuable 
tool for predicting and screening of PEW and malnutrition risk in patients receiving HD.

A key limitation of our study is the relatively small sample size (n = 66), which may limit the generalizability of our 
findings. Additionally, the mean age of the participants (56.47 ± 17.3 years) may reduce the ability to establish strong 
correlations with age-related variations in nutritional and inflammatory status. While the sample size was sufficient for initial 
exploratory analysis, future studies with larger and more diverse populations would help to validate and expand upon these 
findings. Moreover, the lack of stratification by age groups in this study may have masked any potential age-specific 
associations with MIS and inflammatory markers. Future research should aim to include a broader age range and larger 
sample size to further investigate these correlations. In the current study, we looked at how the inflammatory biomarkers CAR, 
CRP, albumin, and MIS related to patients undergoing HD. Interesting feature of our research is that our study showed first 
time in the literature that CAR is independently associated with MIS in patients receiving HD treatment. Although this study 
did not categorize the CAR into mild, moderate, or severe categories, future studies could explore such classifications to better 
understand how CAR correlates with different levels of malnutrition and inflammation. This could provide more granular 
insights into the severity of malnutrition and its clinical implications in hemodialysis patients.
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In the current study, we looked at how the inflammatory biomarkers CAR, CRP, albumin, and MIS related to patients 
undergoing HD. Interesting feature of our research is that our study showed first time in the literature that CAR is 
independently associated with MIS in patients receiving HD treatment.
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