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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
six months. The inclusion criteria were CKD patients aged >19-year-old who had undergone routine
hemodialysis at our hospital. There were 100 patients enrolled in this study.

Results: Out of 100 patients, 55% of patients were male and 45% were female. The majority of patients were
adults (65%) and elderly (35%). The etiology of CKD included the following: diabetic nephropathy (43%),
hypertensive kidney disease (30%), obstructive nephropathy (16%) and others (11%). Regarding vascular access
at dialysis initiation, 81% were induced through subclavian vein catheter, 7% through internal jugular vein
catheter, 10% through femoral access, and 2% through arteriovenous fistula. At dialysis initiation, 68% of
patients had anemia, and 70% of patients had hypoalbuminemia. The mean hemoglobin level was 9.145+2.24
g/dl, while the mean albumin serum level was of 3.27+0.63 g/dl. During the dialysis treatment, 28 patients
(28%) died. The majority of patients had anemia and hypoalbuminemia. The bivariate analysis showed that
anemia (p value=0.180), and hypoalbuminemia (p value=0.340) were not statistically significant associated with
mortality among patients undergoing routine HD.

Conclusion: The mortality rate was higher in patients with anemia and hypoalbuminemia. Although our study
concluded anemia and hypoalbuminemia are not statistically associated with mortality outcome of CKD
patients, anemia and hypoalbuminemia may still have prognostic importance for CKD patients undergoing
routine HD.
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Introduction

Patients with Diabetes mellitus, hypertension,
chronic glomerulonephritis, nephrolithiasis and
congenital disease develop chronic kidney disease
(CKD). Steps to be taken that can retard the
progression of CKD are to control diabetes,
decrease protein intake (from 1-1.5 g/kg to 0.7
gm/kg ideal body weight) and blood lipids, restrict
salt intake and control blood pressure with
antiproteinuric drugs {Angiotensin Converting
Enzyme Inhibitors (ACE) and Angiotensin
Receptor Blockers (ARBs)}. The most common
modality, hemodialysis, uses a machine as an
artificial kidney and removes toxins and water from
patient’s body. Although there are a lot of
technological advances and better knowledge of
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management strategies, morbidity and mortality of
dialysis patient remains very high as compared to
those in the general population of the same age and
gender without renal failure. [1,2] An increased
risk of death in chronic dialysis patients has been
associated with older age, male gender, white and
race non-renal medical comorbidities like cardio-
vascular diseases, inadequate dialysis i.e.Kt/'v >
1.2/dialysis for thrice weekly dialysis, lower
hemoglobin levels i.e. hemoglobin < 11 gm/dl,
renal osteodystrophy, inflammation and
hypertension. [3-6]

The classification of CKD can be assessed based on
the glomerular filtration rates (GFR) which classify
it into five stages. The patients with end stage CKD
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(stage 5) require renal replacement therapy
(hemodialysis). [7] Hemodialysis is one of the renal
replacement therapies methods. It uses a special
device to eliminate uremic toxins and regulate the
body’s electrolyte fluids. [8] In fact, if the
treatment is not carried out properly, it can increase
the risk of complications. Anemia is caused by a
decreased in the level of erythropoietin produced
by the kidneys, with is followed by decreased
GFR.7 Some laboratory parameters, including
albumin and hemoglobin levels, can be used to
evaluate the progression of CKD, predicting its
clinical outcomes, evaluating response to treatment,
as well as predicting of the prognosis. [9] Wong et
al. showed that patients with lower mean serum
albumin levels on their first Kt/V method to assess
adequacy of dialysis i.e. Kt/V < presentation for
dialysis had an increased risk for early death.
Serum albumin, serum protein, serum cholesterol
and total leukocyte count are predictors of the
nutritional status of dialysis patients. Low serum
albumin is an important predictor of malnutrition
which shows increased morbidity and mortality of
dialysis patients. [10-12] Serum albumin is used
because of easy availability and a strong
association with outcome, especially in ESRD
patients. Patients who start dialysis at a very
advanced stage (lower level of GFR) are more
likely to have hypoalbuminemia because serum
albumin is inversely proportional to GFR and
directly proportional to hemoglobin level.

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

Materials and Methods

A retrospective cohort study was conducted in the
Department of General Medicine, IGIMS, Patna,
Bihar, India for the period of six months The
inclusion criteria were CKD patients aged >19-
year-old who had undergone routine hemodialysis
at our hospital. There were 100 patients enrolled in
this study. Patients aged <19-year-old who were
undergoing hemodialysis for the first time, patients
with diagnosis of acute kidney injury, and patients
whose initial laboratory data were not recorded in
medical records were excluded in this study. This
study was conducted in accordance with the tenets
of the declaration of Helsinki.

Data Collection and Statistical Analysis

Demographic and clinical data were retrieved from
hospital medical records. Data included gender,
age, ectiology of CKD, vascular access of
hemodialysis, and prevalence of anemia and
hypoalbuminemia. All enrolled patients were
divided into subgroups according to mortality
outcome of patients. The numerical data were
expressed as means and standard deviations. The
categorical data were presented as a number and
percentage. The statistical analysis was made using
chi- square tests. All p values were 2-sided, and the
significance level was set at 0.05. Analysis was
performed using commercially available software
(SPSS version 22.0).

Results
Table 1: Characteristics of patients undergoing routine hemodialysis
Characteristics N (%)

Gender
Male 55 (59)
Female 45 (45)
Age
Adult 65 (65)
Elderly (>60-year-old) 35 (35)
Etiology of CKD
Diabetic nephropathy 43 (43)
Hypertensive renal disease 30 (30)
Obstructive nephropathy 16 (16)
Others 11(11)
Hemodialysis access
Femoral 7(7)
AV shunt 2(2)
Subclavian vein catheter 81 (81)
Internal jugular vein catheter 10 (10)
Anemia
Yes (Hemoglobin <10 g/dl) 68 (68)
No (Hemoglobin >10 g/dl) 32 (32)
Hypoalbuminemia
Yes (Albumin <3.5 g/dl) 70 (70)
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No (Albumin >3.5 g/dl) | 30 (30)
Laboratorium value

Hemoglobin (g/dl) 9.145+2.24
Albumin serum (g/dl) 3.2740.63
Outcome

Alive 72 (72)
Dead 28 (28)

Out of 100 patients, 55% of patients were male and
45% were female. The majority of patients were
adults (65%) and elderly (35%). The etiology of
CKD included the following: diabetic nephropathy
(43%), hypertensive kidney disease (30%),
obstructive nephropathy (16%) and others (11%).
Regarding vascular access at dialysis initiation,

catheter, 7% through internal jugular vein catheter,
10% through femoral access, and 2% through
arteriovenous fistula. At dialysis initiation, 68% of
patients had anemia, and 70% of patients had
hypoalbuminemia. The mean hemoglobin level was
9.145+2.24 g/dl, while the mean albumin serum
level was of 3.27+0.63 g/dl. During the dialysis

81% were induced through subclavian vein treatment, 28 patients (28%) died.
Table 2: Association of anemia and hypoalbuminemia with mortality
Parameters Outcome P value
Alive (%) | Dead (%)
Anemia
Yes 45 (45) 21 (21) 0.180
No 27 (27) 7()
Hypoalbuminemia
Yes 48 (48) 22 (22) 0.340
No 24 (24) 6 (6)

The majority of patients had anemia and
hypoalbuminemia. The bivariate analysis showed
that anemia (p value=0.180), and hypoalbuminemia
(p value=0.340) were not statistically significant
associated ~with mortality among patients
undergoing routine HD.

Discussion

Chronic kidney disease (CKD) is one of the most
important contributors of morbidity and mortality
of non- communicable disease in the world. The
global burden of disease study reported that there
were 697.5 million cases of CKD worldwide, and
this number increased 2.5 times compared to
previous year. [13,14] The progressivity of CKD
due to non-optimal management is correlated with
various  medical  complications,  including
hypertension, cardiovascular disease, anemia,
hypoalbuminemia, bone disorders, fluid retention,
acid-base disorders, electrolyte disorders, and
others. This burden will affect the quality of life of
CKD patients. [15] Anemia and hypoalbuminemia
are reported to be significant predictive factors for
mortality in the first 3 months of hemodialysis. [16]

Several factors are associated with increased CKD
progression in men compared to women, such as a
higher risk of causing diabetic nephropathy,
hypertension, hyperglycemia, albuminuria,
dyslipidemia, an increased body mass index,
lifestyle factors, kidney structure, and sex
hormones. [17] Out of 100 patients, 55% of
patients were male and 45% were female. The
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majority of patients were adults (65%) and elderly
(35%). The etiology of CKD included the
following: diabetic nephropathy (43%),
hypertensive kidney disease (30%), obstructive
nephropathy (16%) and others (11%). Regarding
vascular access at dialysis initiation, 81% were
induced through subclavian vein catheter, 7%
through internal jugular vein catheter, 10% through
femoral access, and 2% through arteriovenous
fistula. Several studies observed that more than
twofold increase in the risk for death and
hospitalization in the first 90 days of dialysis
therapy, where the most substantial risk occurred in
the first 2 weeks. Overall, these first weeks of
hemodialysis required close observation, because
dialysis patients appeared most vulnerable during
this time period. [18] The progressivity of CKD
was associated with several clinical conditions
which contribute to high morbidity and mortality;
including anemia and hypoalbuminemia. [19]

At dialysis initiation, 68% of patients had anemia,
and 70% of patients had hypoalbuminemia. The
mean hemoglobin level was 9.145+2.24 g/dl, while
the mean albumin serum level was of 3.27+0.63
g/dl. During the dialysis treatment, 28 patients
(28%) died. The majority of patients had anemia

and hypoalbuminemia. The bivariate analysis
showed that anemia (p value=0.180), and
hypoalbuminemia (p value=0.340) were not

statistically significant associated with mortality
among patients undergoing routine HD. Anemia is
inevitable condition found in CKD patients. This
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condition causes increase in mortality and
morbidity, low physical ability and quality of life,
as well as adding higher hospital care cost and
longer hospital stay.[20] Various causes can lead to
anemia in CKD patients, including reduced
erythrocyte age, uremic toxic effects, reduced
production of erythropoetin, and iron deficiency.
[21-23] Umami et al reported that moderate and
severe anemia (Hemoglobin <8 g/dl) were
significant predictors of mortality in the first three
months of hemodialysis.16 In our study, our
findings differed from other studies. Our study
showed that anemia was not associated with
mortality of CKD patients undergoing routine HD.
In contrast, study by Shrestha et al in CKD patients
on regular HD showed that anemia was correlated
with mortality. [24] Karaboyas et al reported that
CKD patients with lower hemoglobin level was
associated with a higher mortality rate in months
after HD initiation, hence management of anemia
before the start of dialysis improves survival after
HD start, although there are many possible
explanations for these findings. [25]

In the HEMO study, an increase in serum albumin
reduced the risk of mortality for more than 6
months of follow-up in patients with albumin. [26]
Similarly, Bradbury et al also mentioned that
hypoalbuminemia increased the mortality risk in
the first 120 days after the initiation of HD. [27] In
our study, hypoalbuminemia was not statistically
associated with mortality among dialysis patients.
This could be because we only asses the initial
albumin level when patients start the hemodialysis,
not the average albumin level during the treatment.

Conclusion

Out of the total patients who died, most of them
died in the first 3 months since the initiation of
hemodialysis. The mortality rate was higher in
patients with anemia and hypoalbuminemia.
Although our study concluded anemia and
hypoalbuminemia are not statistically associated
with mortality outcome of CKD patients, anemia
and hypoalbuminemia may still have prognostic
importance for CKD patients undergoing routine
HD. Further studies with larger size of cohort are
required to address the association of anemia and
hypoalbuminaemia with mortality in routine HD
patients.
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