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Abstract

Introduction: Chronic hemodialysis patients are susceptible to protein energy deficiency, which is linked to a
high rate of morbidity and death. Inflammation, reduced nutritional intake, the effectiveness of dialysis, and
socioeconomic factors are all linked to malnutrition. Anthropometric measurements include body weight,
height, the thickness of the skin folds on the triceps, and the size of the midarm muscles. Subjective global
evaluation scores are based on physical findings such as oedema, muscle atrophy, and loss of subcutaneous fat,
as well as medical history such as changes in weight, nutritional intake, and gastrointestinal problems, as well as
changes in functional capacity and comorbidities. This study's objective is to evaluate malnutrition in chronic
haemodialysis patients using a variety of biochemical indicators and connect them with Subjective Global
Assessment scores and anthropometric measurements.

Materials & Methods: The study was explained to all participants or those who attended, and their informed
consent was acquired. A brief history of their personal information was gathered, including their lifestyle, level
of physical activity, eating habits, socioeconomic status, and medical history. The study population consisted of
85 individuals in both sexes who were over 25 and receiving chronic haemodialysis for longer than three
months. Following the acquisition of a blood sample, biochemical analysis will be performed.

Results: Malnutrition was seen among the haemodialysis patients in this study. According to the Subjective
Global evaluation, the prevalence of mild and severe malnutrition was 32.9%, whereas the prevalence of severe
malnutrition was 34.1%. Significant relationships were discovered for cholesterol, albumin, prealbumin, and
transferrin. Pearson A statistically significant negative linear connection was found between the SGA score and
the following wvariables: cholesterol, albumin, phosphorus, calcium, prealbumin, and transferrin. The
biochemical markers and anthropometric data, such as body mass index and mid-arm muscle circumference, do
not significantly correlate in our study. Pearson There was a statistically significant negative linear correlation
between TSF and Protein, Albumin, and Prealbumin.

Conclusion: One of the leading causes of death and morbidity among patients receiving chronic hemodialysis is
malnutrition. Malnutrition should therefore be assessed even prior to the start of hemodialysis in order to
improve the prognosis of haemodialysis patients. There are a number of indicators available for evaluating
malnutrition, but biochemical parameters are crucial.

Keywords: Hemodialysis, Malnutrition, Anthropometric measurements, Subjective Global Assessment,
Biochemical Parameters.
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Introduction

The World Health Organization's most recent
analysis states that non-communicable diseases
account for 63% of all deaths in India. [1] There
are an estimated 4.902 to 7.083 million patients
with end-stage kidney disease who require renal
replacement therapy, and the incidence of chronic
kidney disease (CKD) is 13.4% worldwide. [2] A
collection of clinical problems that gradually
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worsen as kidney function deteriorates is referred
to as chronic renal disease. Chronic kidney disease
is caused by numerous systemic disorders that
harm the kidneys. CKD can also result from kidney
problems that are intrinsic. When the glomerular
filtration rate consistently falls below 60
mL/minute/1.73 m2, which appears to be below the
level of kidney function expected to occur with
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aging, it is considered clinically significant chronic
kidney disease (CKD). According to the national
Kidney Foundation (NKF)'s Kidney Disease
Outcomes Quality Initiative (KDOQI), chronic
kidney disease is defined as either kidney damage
or a glomerular filtration rate (GFR) of less than 60
millilitres per minute per 1.73 millimetres for a
minimum of three months, during which time there
are pathological abnormalities or indicators of
kidney damage, such as abnormalities in blood
tests, urine tests, or imaging studies that evaluate
kidney damage. [3]

Five stages can be used to categorize chronic
kidney diseases. Stage 3 CKD is the most prevalent
of the five stages. Haemodialysis or a kidney
transplant are required when stage 5 chronic kidney
disease impairs the kidney's ability to conduct its
normal excretory activities. [4]

Because the damage is irreversible, the loss of
function in chronic kidney disease does not go
away. [5] Dialysis or a kidney transplant can help
prolong life when end-stage renal disease occurs, a
clinical state in which the kidney can no longer
carry out the majority of its tasks. Because the
pathophysiology of chronic kidney disease is
chronic and progressive, therapeutic techniques that
slow the decline in kidney function can be
implemented. Furthermore, renal replacement
therapy can delay ESRD by resolving or
eliminating a number of uraemia symptoms.

When a person's intake of nutrients is low or
insufficient for their nutritional demands, it is
referred to as malnutrition. [6] Proinflammatory
cytokines like interleukin-6 and tumour necrosis
factor-alpha can promote anorexia with decreased
nutrient intake, which can result in malnutrition, as
well as the loss of protein reserves. [7] Nutritional
deficits are a long-term consequence of chronic
renal disease that are linked to decreased physical
activity and a worse chance of survival. [§]

Conditions such as nonspecific inflammatory
processes, temporary, intercurrent catabolic
illnesses, nutrient losses into dialysate, acidemia,
endocrine disorders like insulin resistance, growth
hormone, and insulin-like growth factor,
hyperglucagonemia, hyperparathyroidism, and
blood loss into the hemodialyzer or blood drawing
that are not related to decreased nutrient intake
cause lean body mass to be lost in chronic kidney
disease. [6] The concurrent loss of systematic body
protein and energy stores is a hallmark of
nutritional and metabolic abnormalities in patients
with chronic kidney disease and dialysis, which
eventually results in cachexia and loss of muscle
and fat mass. Protein energy wasting is caused
by hyper -catabolic status, Uremic toxins,
malnutrition, and inflammation, are exceptionally
common and closely associated with mortality and
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morbidity in patients with CKD, particularly in
those with CKD stage G3b, G4 and G5
eGFR<45ml/min/1.73m? BSA) and end-stage renal
disease requiring maintenance dialysis and
treatment [9].

For hemodialysis patients, nutritional health is
extremely important [10]. Haemodialysis patients'
health may worsen as a result of restricted eating
[11]. A Subjective Global Assessment should be
administered as part of nutritional status monitoring
every three to six months [10]. One valid and
dependable method for evaluating the nutritional
status of hemodialyzed patients is the modified
Subjective  Global  Assessment. [12]  The
interpretation of other common assessment
instruments, such as the clinical and dietary history,
physical examination, and laboratory tests, is
enhanced by anthropometric measurements such as
the body mass index, Triceps skin fold thickness,
and midarm  circumference and  muscle
circumference. [13]

Laboratory measures were utilized to predict the
outcomes of hemodialysis patients and were found
to be strongly connected with all-cause mortality in
a prior study. These indicators were also linked to
the poor physical conditions of haemodialysis
patients [14]. Hemodialyzed patients' nutritional
status can be predicted using laboratory parameters
such as total protein, albumin, total cholesterol,
prealbumin, and transferrin. In hemodialyzed
patients, malnutrition can result in morbidity and
death. Therefore, malnourishment should be
appropriately addressed and the patients' nutritional
status should be predicted using biochemical
indicators.

This study's objective is to evaluate malnutrition in
chronic hemodialysis patients using a variety of
biochemical indicators and connect them with
Subjective  Global Assessment scores and
anthropometric measurements.

Materials & Methods

This study was done as a single center cross
sectional study for a period of 6 months in 85
patients at Government Stanley Medical College at
24 Hours Biochemistry lab, Govt. Stanley Medical
College &Hospital and Dept of Nephrology, Govt.
Stanley Medical College & Hospital after
obtaining  ethical clearance from  Ethical
committee & prior permission from each
department.

Chronic Hemodialysis patients of both sex in the
age group >25 years were included in the study.
Patients with malignancy, acute infection, elevated
body temperature and other chronic diseases were
included. All the participants will be informed
about the study and informed consent will be
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obtained from the participants. There is no risk for
the participants in conducting this study.

After obtaining informed consent from the patient,
under aseptic precaution, 4ml blood sample will be
collected in red Plain tube before initiation of
Hemodialysis. Blood in the plain red tube was
allowed to clot and centrifuged at 2000-2500 rpm
for 15 minutes. Serum samples were separated
immediately from the cells and analyzed for Total
protein, Albumin, Prealbumin, Transferrin, Total
Cholesterol, Blood Sugar, Blood Urea,
Creatinine, Triglycerides, and HDL in our 24
hours central Biochemistry lab using auto analyzer
- EM 360. Anthropometric measurements like
weight, height, Body mass Index, mid arm
circumference, Triceps Skin fold thickness were
measured thirty minutes after Dialysis session.
Malnutrition was divided bases on standard global
assessment score.

The collected data were analyzed with IBM
Statistical package for the social sciences (SPSS)
software 23.0-version Normal distribution of the
data was analyzed by the numerical test. The data
was normally distributed. Thus, parametric tests
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were done to compare the means of anthropometric
and biochemical parameters. p value <0.05 was
considered to be significant.

Results:

In our study population, among total of 85 patients
age range was from 18 to 65 years with mean age
being 44.69 + 13.91 years, Also 52 were male and
rest 33 were female. In our study population, 28 had
mild malnutrition, 29 had moderate malnutrition and
28 patients had severe malnutrition based on global
assessment score.

Coming mean difference in anthropometric
measurements, in comparison with severity of
malnutrition there was significant difference in
height, weight, body mass index and MAMC. In
our study population, next, we did biochemical
parameters and there was significant difference in
hemoglobin levels and potassium levels in
comparison to severity of malnutrition. Further, in
our study population there was significant
difference in mean cholesterol level, albumin, pre
albumin and transferrin level in comparison with
severity of the malnutrition.

Table 1: Correlation of SGA score with biochemical parameters

Independent variable Dependent Variable Correlation Coefficient (r) p value
Hb 0.280 0.010
Sugar 0.255 0.018
Urea 0.000 0.998
Creatinine 0.003 0.977
Cholesterol -0421 0.000
Triglycerides 0.224 0.039
HDL 0.063 0.566

SGA score Protein -0.137 0211
Albumin -0.580 0.000
PHOS -0.257 0.018
Uric acid 0.225 0.038
Calcium -0.234 0.031
Prealbumin -0.243 0.025
Transferrin -0.556 0.000
Sodium 0.080 0.465
Potassium -0.269 0.013

The Subjective Global Assessment (SGA) score
showed several significant correlations with
biochemical parameters:

e Strong negative correlations were found with
albumin (r=-0.580, p<0.001) and transferrin
(r=-0.556, p<0.001), indicating that as SGA
score increases (suggesting worse nutritional
status), these nutritional markers decrease
significantly.

e Moderate negative correlation with cholesterol
(r=-0.421, p<0.001).
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o Weak but significant negative correlations with
phosphorus  (r=-0.257, p=0.018), potassium
(r=-0.269, p=0.013), calcium (r=-0.234,
p=0.031), and prealbumin (r=-0.243, p=0.025).

e Positive correlations were observed with
hemoglobin (r=0.280, p=0.010), blood sugar
(r=0.255, p=0.018), triglycerides (r=0.224,
p=0.039), and uric acid (r=0.225, p=0.038).

e No significant correlations were found with
urea, creatinine, HDL, protein, and sodium.

International Journal of Current Pharmaceutical Review and Research

1135




International Journal of Current Pharmaceutical Review and Research

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Table 2: Correlation of TSF score with biochemical parameters

Independent variable Dependent Variable Correlation Coefficient (r) p value
Hb -0.042 0.702
Sugar -0.004 0.973
Urea -0.227 0.037
Creatinine -0.149 0.172
Cholesterol 0.038 0.727
Triglycerides -0.314 0.003
HDL 0.208 0.056
TSF Protein -0.251 0.020
Albumin -0.290 0.007
PHOS -0.299 0.005
Uric acid 0.162 0.140
Calcium -0.251 0.020
Prealbumin -0.134 0.223
Transferrin -0.139 0.204
Sodium -0.044 0.691
Potassium -0.014 0.896
Triceps Skinfold Thickness (TSF) measurements p=0.005), protein (r=-0.251, p=0.020), calcium
showed: (r=-0.251, p=0.020), and wurea (r=-0.227,
o Significant negative correlations with pro'(.)37.)f', lati ‘h th .
triglycerides (r=-0.314, p=0.003), albumin (r=- * o significant clo lrlr ¢ atlllonsljlvstL the remalnlllnﬁ
0.290, p=0.007), phosphorus (r=-0.299, parameters, - although approache
significance (r=0.208, p=0.056).
Table 3: Correlation of MAC score with biochemical parameters
Independent variable Dependent Variable Correlation Coefficient (r) p value
Hb 0.288 0.008
Sugar 0.055 0.620
Urea 0.124 0.259
Creatinine -0.004 0.972
Cholesterol -0.113 0.304
Triglycerides 0.359 0.001
HDL -0.149 0.174
MAC Protein -0.086 0.433
Albumin -0.003 0.980
PHOS -0.066 0.549
Uric acid 0.079 0.474
Calcium -0.028 0.800
Prealbumin 0.074 0.498
Transferrin 0.065 0.556
Sodium -0.001 0.996
Potassium -0.149 0.173

Mid-Arm Circumference (MAC) demonstrated: Significant positive correlations with triglycerides (r=0.359,
p=0.001) and hemoglobin (r=0.288, p=0.008). No significant correlations with other biochemical parameters.
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Table 4: Correlation of MAMC score with biochemical parameters

Independent variable Dependent Variable Correlation Coefficient (r) p value
Hb 0.285 0.008
Sugar 0.052 0.634
Urea 0.160 0.145
Creatinine 0.023 0.835
Cholesterol -0.116 0.290
Triglycerides 0.402 0.000
HDL -0.181 0.098
MAMC Protein -0.038 0.728
Albumin -0.055 0.616
PHOS -0.011 0.923
Uric acid 0.048 0.660
Calcium 0.016 0.881
Prealbumin 0.097 0.375
Transferrin 0.087 0.428
Sodium 0.008 0.942
Potassium -0.141 0.197
Mid-Arm Muscle Circumference (MAMC) showed:
e  Strong positive correlation with triglycerides (r=0.402, p<0.001).
e Moderate positive correlation with hemoglobin (r=0.285, p=0.008).
e No significant associations with other parameters.
Table 5: Correlation of BMI with biochemical parameters
Independent variable Dependent Variable Correlation Coefficient (r) p value
Hb 0.195 0.074
Sugar 0.458 0.000
Urea 0.077 0.482
Creatinine 0.036 0.746
Cholesterol 0.029 0.790
Triglycerides 0.277 0.010
HDL 0.019 0.863
BMI Protein -0.134 0.221
Albumin -0.148 0.177
PHOS -0.015 0.890
Uric acid -0.052 0.636
Calcium 0.116 0.291
Prealbumin 0.118 0.298
Transferrin 0.064 0.563
Sodium 0.048 0.664
Potassium 0.103 0.350

Body Mass Index (BMI) demonstrated:

e Strong positive correlation with blood sugar
(r=0.458, p<0.001).

e Moderate positive correlation with
triglycerides (r=0.277, p=0.010).

e No significant correlations with other
biochemical parameters.

Discussion

Our study evaluated malnutrition in chronic
hemodialysis  patients by examining the
relationship between biochemical parameters,
Subjective Global Assessment (SGA) scores, and
anthropometric ~ measurements.  The  study
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population included 85 patients (52 males, 33
females) with a mean age of 44.69 + 13.91 years.
Based on SGA scores, 28 patients had mild
malnutrition, 29 had moderate malnutrition, and 28
had severe malnutrition, demonstrating a relatively
even distribution across malnutrition severity
categories.

Significant correlations were observed between
nutritional ~ assessment tools and  various
biochemical parameters, with albumin and
transferrin showing the strongest correlations with
SGA scores. Anthropometric measurements (TSF,
MAC, MAMC) demonstrated variable relationships
with biochemical parameters, suggesting they may
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capture different aspects of nutritional status in
hemodialysis patients.

The prevalence of malnutrition in our study
population aligns with findings from other studies.
Prakash et al reported that 80-90% of
haemodialysis patients exhibit some degree of
malnutrition, while Kopple et al described
malnutrition as a common complication affecting
18-75% of maintenance haemodialysis patients
[15,16] The variation in prevalence rates across
studies may be attributed to differences in
assessment methodologies and patient populations.

SGA has been widely validated as a reliable tool
for nutritional assessment in hemodialysis patients.
Our findings support those of Steiber et al., who
demonstrated SGA as a predictor of morbidity and
mortality in this population [17]. Similarly, de
Mutsert et al. [18] found that SGA scores were
strongly associated with hospitalization rates and
mortality in their 7-year prospective study of
dialysis patient. However, Kalantar-Zadeh et al.
[19] proposed that the Malnutrition-Inflammation
Score (MIS), an extension of SGA, might offer
greater sensitivity in detecting subtle changes in
nutritional status compared to the traditional SG.
This suggests that while our use of SGA was
appropriate, future studies might benefit from
incorporating additional specialized assessment
tools.

Our study found strong negative correlations
between SGA scores and both albumin (r=-0.580,
p<0.001) and transferrin (r=-0.556, p<0.001),
indicating these parameters as potentially robust
markers of nutritional status in haemodialysis
patients. These findings are consistent with those of
Sreedhara et al. [20], who identified serum albumin
as one of the strongest predictors of mortality in
haemodialysis patients, with each 1 g/dL decrease
in serum albumin associated with a 47% increased
risk of mortality. Similarly, Kalantar-Zadeh et al.
[21] reported that hypoalbuminemia was strongly
associated with malnutrition, inflammation, and
poor clinical outcomes in end-stage renal disease
patients. However, Friedman and Fadem [22]
cautioned against over-reliance on serum albumin
as a nutritional marker, arguing that its levels can
be influenced by factors beyond nutritional status,
including inflammation, liver disease, and
hydration status. This perspective is supported by
Honda et al. [23], who demonstrated that albumin's
predictive value for mortality was significantly
attenuated after adjusting for inflammatory
markers.

Regarding transferrin, our findings support those of
Kalantar-Zadeh et al. [24], who demonstrated that
low serum transferrin was independently associated
with increased mortality risk in haemodialysis
patients. However, Beerenhout et al. [25] found
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that transferrin was less reliable than other
nutritional markers in haemodialysis patients due to
its sensitivity to iron status.

Our study revealed significant relationships
between anthropometric measurements and certain
biochemical parameters. For instance, MAMC
showed strong positive correlations  with
triglycerides (r=0.402, p<0.001) and hemoglobin
(r=0.285, p=0.008). These findings partially align
with those of Oliveira et al. [26], who reported
significant correlations between MAMC and serum
proteins in hemodialysis patients. However,
contrary to our results, Santin et al. [27] found
stronger correlations between anthropometric
measurements and albumin than what we observed.

The positive correlation between BMI and blood
sugar (r=0.458, p<0.001) in our study reflects the
complex metabolic alterations in dialysis patients.
This relationship was also observed by Kovesdy et
al. [28], who noted that the association between
BMI and mortality in hemodialysis patients
followed a U-shaped curve, with both low and
extremely high BMI associated with increased
mortality risk. Interestingly, Kalantar-Zadeh et al.
[29] described the "obesity paradox" in dialysis
patients, where higher BMI was associated with
better survival-—contrary to findings in the general
population. This paradox suggests that the
interpretation of BMI in hemodialysis patients may
require special consideration. Our finding of a
moderate negative correlation between SGA scores
and cholesterol (r=-0.421, p<0.001) appears
counterintuitive from a general population
perspective but aligns with observations in dialysis
patients. Liu et al. [30] demonstrated that lower,
not higher, serum cholesterol was associated with
increased mortality in hemodialysis patients—a
phenomenon termed "reverse epidemiology".
Similarly, Kilpatrick et al. [31] reported that
hypocholesterolemia ~ was  associated  with
malnutrition and inflammation in dialysis patients
and predicted worse outcomes. These findings
suggest that cholesterol may serve as a nutritional
marker in this population rather than primarily
representing cardiovascular risk. The positive
correlation between SGA scores and triglycerides
(r=0.224, p=0.039) observed in our study contrasts
with findings by Molnar et al. [32], who reported
that higher triglyceride levels were associated with
better nutritional status in dialysis patients. This
discrepancy warrants further investigation.

The positive correlation between SGA scores and
haemoglobin (r=0.280, p=0.010) in our study
highlights the interrelationship between anaemia
and nutritional status in haemodialysis patients.
This finding is consistent with observations by
Kalantar-Zadeh et al. [33], who reported that
malnutrition and inflammation contribute to
erythropoietin hypo responsiveness in dialysis
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patients. Similarly, Rattanasompattikul et al. [34]
demonstrated that the combination of protein-
energy wasting, inflammation, and anaemia—
termed the "malnutrition-inflammation-anaemia"
syndrome—was associated with worse outcomes in
haemodialysis patients than any of these conditions
alone. However, Locatelli et al. [35] argued that
while anaemia and malnutrition often coexist in
dialysis patients, their relationship is complex and
may be confounded by multiple factors, including
inflammation and dialysis adequacy.

Our study found weak but significant negative
correlations between SGA scores and both
phosphorus (r=-0.257, p=0.018) and calcium (r=-
0.234, p=0.031), suggesting potential relationships
between nutritional status and bone mineral
metabolism. These findings partially align with
those of Block et al. [36], who demonstrated that
hyperphosphatemia was associated with increased
mortality in  dialysis  patients. = However,
Shinaberger et al. [37] reported a paradoxical
association between serum phosphorus and
mortality, where both very low and high
phosphorus levels were associated with increased
mortality risk—suggesting a more complex
relationship than a linear correlation would
indicate.

Concerning calcium, Tentori et al. [38] observed
that both hypocalcemia and hypercalcemia were
associated with increased mortality risk in dialysis
patients,  highlighting the importance of
maintaining calcium within an optimal range.

The significant negative correlation between SGA
scores and prealbumin (r=-0.243, p=0.025) in our
study supports its potential utility as a nutritional
marker. This finding is consistent with research by
Chertow et al. [39], who demonstrated that low
prealbumin was independently associated with
mortality in dialysis patients. Rambod et al. [40]
further reported that prealbumin might be a more
sensitive marker of short-term nutritional changes
than albumin due to its shorter half-life. However,
contrary to our findings, Cano et al. [41] observed
stronger correlations between prealbumin and other
nutritional parameters than what we detected,
suggesting potential methodological differences or
population variations.

Conclusion

Our study demonstrates the complex relationship
between biochemical parameters and nutritional
assessment tools in chronic haemodialysis patients.
The findings support a multi-parameter approach to
nutritional assessment, with serum albumin and
transferrin ~ emerging as particularly strong
correlates of SGA  scores. The various
anthropometric measurements showed different
patterns  of  correlation  with  biochemical
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parameters, suggesting they may capture
complementary aspects of nutritional status. These
findings contribute to the growing body of
evidence  on  nutritional  assessment  in
haemodialysis patients and underscore the
importance of routine nutritional monitoring in this
vulnerable population. Future research should focus
on developing integrated assessment approaches
that account for the unique metabolic alterations
observed in chronic kidney disease and dialysis
patients.
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