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ABSTRACT

Aim: The aim of the present study was to assess the association of anemia and hypoalbuminemia with the mortality of CKD
patients undergoing routine hemodialysis.

Methods: A retrospective cohort study was conducted in the Department of General Medicine, for the period of 2 year. The
inclusion criteria were CKD patients aged >19-year-old who had undergone routine hemodialysis at our hospital. There were 200
patients enrolled in this study.

Results: Out of 200 patients, 56% of patients were male and 44% were female. The majority of patients were adults (66%) and
elderly (34%). At dialysis initiation, 70% of patients had anemia, and 72% of patients had hypoalbuminemia. The mean
hemoglobin level was 9.132+2.14 g/dl, while the mean albumin serum level was of 3.24+0.60 g/dl. During the dialysis treatment,
50 patients (25%) died. The majority of patients had anemia and hypoalbuminemia. The bivariate analysis showed no statistically
significant association with mortality among patients undergoing routine HD.

Conclusion: Patients with hypoalbuminemia and anaemia had a greater death rate. Anaemia and hypoalbuminemia may
potentially be important prognostic factors for CKD patients receiving regular HD, even though our study found that they are not
statistically connected with the mortality outcome of CKD patients.
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INTRODUCTION

Chronic kidney disease (CKD), particularly end-stage
renal disease (ESRD), is a significant risk factor for
mortality. Hemodialysis (HD) is the primary treatment
for renal replacement therapy worldwide, but it is
associated with high mortality rates. Research indicates
that only 40% of patients undergoing HD survive
beyond five years, and overall mortality rates are
significantly higher than those in the general
population, with an annual mortality rate of
approximately 9%.%2

Cardiovascular disease (CVD) remains the leading
cause of death among ESRD patients receiving HD,
affecting more than half of those undergoing dialysis.
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Studies suggest that the likelihood of fatal CVD events
in HD patients is about 20 times greater than in the
general population. This increased risk is attributed to
factors such as ventricular hypertrophy, chronic volume
overload, anemia, inflammation, oxidative stress, and
chronic kidney disease-mineral bone disorder.®

Over the past decade, the prevalence of both CKD and
heart failure (HF) has increased, particularly among
ESRD patients. The co-occurrence of these conditions
is observed in nearly 40% of cases due to shared risk
factors, including diabetes, hypertension, and obesity,
alongside non-traditional contributors.* A large-scale
study conducted in the United States involving over
1,900 HD patients found an HF incidence of 71 cases
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per 1,000 person-years, with an 83% mortality rate
within three years. The presence of HF further
complicates fluid management and volume status
assessment in ESRD patients.

Protein—energy malnutrition is another critical factor
influencing mortality and inflammation in ESRD
patients, with serum albumin serving as a key marker.
Research suggests that serum albumin levels below 3.8
g/dL, or a progressive decline in albumin levels, are
associated with an increased risk of mortality in ESRD
and other medical conditions.® Beyond its role as a
nutritional and inflammatory marker, hypoalbuminemia
is increasingly recognized for its connection to various
cardiovascular diseases, including HF. Its prevalence
ranges from 20-25% in chronic HF patients to as high
as 90% in elderly individuals with acute HF.”

The objective of this study is to examine the
relationship between anemia, hypoalbuminemia, and

mortality in CKD patients undergoing routine
hemodialysis.
METHODOLOGY

A retrospective cohort study was conducted in the
Department of General Medicine over a one-year
period. The study included patients aged 19 years and
older who had been diagnosed with chronic kidney
discase (CKD) and were undergoing routine
hemodialysis at our hospital. A total of 200 patients
were enrolled.
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Inclusion and Exclusion Criteria

Patients under 19 years of age, those undergoing
hemodialysis for the first time, individuals diagnosed
with acute kidney injury, and those whose initial
laboratory data were unavailable in medical records
were excluded from the study. The research adhered to
the principles outlined in the Declaration of Helsinki.

Data Collection

Demographic and clinical information was extracted
from hospital medical records, including patient age,
gender, underlying cause of CKD, type of vascular
access for hemodialysis, and the presence of anemia
and hypoalbuminemia. Patients were categorized into
subgroups based on mortality outcomes.

Statistical Analysis

Numerical data were reported as means with standard
deviations, while categorical data were presented as
frequencies and percentages. Statistical comparisons
were conducted using chi-square tests, with all p-values
being two-sided. A significance level of 0.05 was
applied. Data analysis was performed using SPSS
software (version 22.0).

RESULTS

Table 1: Characteristics of patients undergoing routine hemodialysis

Characteristics | N(%)
Gender
Male 112 (56)
Female 88 (44)
Age
Adult 132 (66)
Elderly(>60-year-old) 68 (34)
EtiologyofCKD
Diabetic nephropathy 90 (45)
Hypertensiverenaldisease 58 (29)
Obstructivenephropathy 30 (15)
Others 22 (11)
Hemodialysisaccess

Femoral 16(8)

AVshunt 4(2)
Subclavianveincatheter 160 (80)
Internaljugularveincatheter 20(10)

Anemia
Yes(Hemoglobin <10 g/dl) 140 (70)
No(Hemoglobin>10g/dl) 60 (30)
Hypoalbuminemia

Yes(Albumin <3.5¢/dl) 144 (72)
No(Albumin>3.5g/dl) 56 (28)
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Laboratoriesvalue
Hemoglobin(g/dl) 9.132+2.14
Albumin serum(g/dl) 3.24+0.60
Qutcome
Alive 150 (75)
Dead 50 (25)

Among the 200 patients included in the study, 56% were male, and 44% were female. The majority were adults

(66%), while 34% were elderly.

The underlying causes of CKD were as follows: diabetic nephropathy (45%), hypertensive kidney disease (29%),

obstructive nephropathy (15%), and other causes (11%).

Regarding vascular access at the initiation of dialysis, 80% of patients underwent the procedure via a subclavian
vein catheter, 8% through an internal jugular vein catheter, 10% through femoral access, and 2% through an

arteriovenous fistula.

At the start of dialysis, anemia was present in 70% of patients, while hypoalbuminemia was observed in 72%. The
average hemoglobin level was 9.13 £ 2.14 g/dL, and the mean serum albumin level was 3.24 + 0.60 g/dL.
During the course of dialysis treatment, 50 patients (25%) passed away.

Table 2: Association of anemia and hypoalbuminemia with mortality

Outcome
Parameters Alive | Dead P value
Anemia
Yes 92 48 0.165
No 58 2
Hypoalbuminemia
Yes 96 48
No 54 2 0.312

The majority of patients had both anemia and
hypoalbuminemia. Bivariate analysis revealed that
anemia (p = 0.165) and hypoalbuminemia (p = 0.312)
were not statistically significantly associated with
mortality in patients undergoing routine hemodialysis.

DISCUSSION

Chronic kidney disease (CKD) can develop in patients
with  diabetes  mellitus, hypertension, chronic
glomerulonephritis, nephrolithiasis, and congenital
diseases. Steps to slow CKD progression include
controlling diabetes, reducing protein intake (from 1-1.5
g/kg to 0.7 g/kg of ideal body weight), managing blood
lipids, restricting salt intake, and controlling blood
pressure  with  antiproteinuric  medications like
Angiotensin  Converting Enzyme Inhibitors (ACE
inhibitors) and Angiotensin  Receptor  Blockers
(ARBs).29

Hemodialysis, the most common modality for renal
replacement therapy, uses an artificial kidney to remove
toxins and excess water from the patient’s body. Despite
advancements in  technology and management
strategies, morbidity and mortality among dialysis
patients remain high, especially when compared to the
general population of similar age and gender without
renal failure. Men tend to have a higher risk of
progressing to CKD compared to women, with
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contributing factors such as a greater risk of diabetic
nephropathy, hypertension, hyperglycemia,
albuminuria, dyslipidemia, higher body mass index, and
lifestyle factors, as well as kidney structure and sex
hormones.'® Out of the 200 patients in our study, 56%
were male and 44% were female. The majority of
patients were adults (66%), while 34% were elderly.!
The causes of CKD were diabetic nephropathy (45%),
hypertensive  kidney disease (29%), obstructive
nephropathy (15%), and others (11%).12

Regarding vascular access at dialysis initiation, 80% of
patients used a subclavian vein catheter, 8% had an
internal jugular vein catheter, 10% used femoral access,
and 2% had an arteriovenous fistula. Studies have
shown that there is more than a twofold increase in the
risk of death and hospitalization in the first 90 days of
dialysis therapy, with the highest risk observed in the
first two weeks. Therefore, close monitoring is essential
during the initial period of hemodialysis, as patients are
particularly wvulnerable. Progression of CKD is
associated with several clinical conditions, such as
anemia and hypoalbuminemia, which contribute to high
morbidity and mortality rates. At the time of dialysis
initiation, 70% of patients had anemia, and 72% had
hypoalbuminemia. The average hemoglobin level was
9.13 £ 2.14 g/dL, while the mean serum albumin level
was 3.24 + 0.60 g/dL. Throughout dialysis treatment, 50
patients (25%) died. Anemia and hypoalbuminemia
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were observed in most patients, but bivariate analysis

revealed that neither anemia (p = 0.165) nor
hypoalbuminemia (p = 0.312) were statistically
significant predictors of mortality among those

undergoing routine hemodialysis. Anemia is a common
condition in CKD patients, contributing to increased
mortality, morbidity, decreased physical ability, poor
quality of life, and higher hospital care costs. Causes of
anemia in CKD include reduced erythrocyte lifespan,
uremic toxins, decreased erythropoietin production, and
iron deficiency.®1%

Studies, such as those by Umami et al., have indicated
that moderate to severe anemia (hemoglobin <8 g/dL) is
a significant predictor of mortality in the first three
months of hemodialysis. However, our study found no
such association between anemia and mortality in CKD
patients undergoing hemodialysis.'® This contrasts with
findings from Shrestha et al., who reported that anemia
was correlated with mortality in CKD patients on
regular dialysis.t” Similarly, Karaboyas et al. found that
lower hemoglobin levels were linked to higher
mortality rates in the months following the initiation of
hemodialysis, suggesting that managing anemia prior to
dialysis may improve survival.'®

The HEMO study found that an increase in serum
albumin levels reduced the risk of mortality after more
than six months of follow-up.'® Bradbury et al. also
observed that hypoalbuminemia raised the risk of
mortality within the first 120 days of initiating
hemodialysis.?® In contrast, our study did not find a
statistically significant association between
hypoalbuminemia and mortality. This could be due to
our focus on the initial albumin levels at the start of
dialysis, rather than the average albumin levels
throughout the treatment period.

CONCLUSION

Among the patients who died, the majority passed away
within the first three months following the initiation of
hemodialysis. The mortality rate was higher in patients
with anemia and hypoalbuminemia. Although our study
found that anemia and hypoalbuminemia were not
statistically associated with mortality outcomes in CKD
patients, these conditions may still hold prognostic
significance  for  patients  undergoing  routine
hemodialysis. Further studies with larger cohorts are
needed to explore the potential link between anemia,
hypoalbuminemia, and mortality in  routine
hemodialysis patients.
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