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

Available online on http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research 2024; 16(9); 98-102
Original Research Article
Prevalence of Renal Anemia in Maintenance Hemodialysis Patients in a
Tertiary Health Care Center of North-Eastern Region

Samaresh Paul

Consultant Nephrologist, Department of Nephrology, Agartala Govt. Medical college and GBP Hospital,
Agartala, Tripura, India

Received: 11-07-2024 / Revised: 20-08-2024 / Accepted: 18-09-2024
Corresponding Author: Dr. Samaresh Paul
Conflict of interest: Nil

Abstract

Background: Anemia is prevalent among chronic kidney disease patients on or not on dialysis. Other than
various other causes like Erythropoietin deficiency, nutritional deficiency of vitamins, uremia-induced
erythropoiesis inhibitors, disordered Iron metabolism, absolute Iron deficiency is an important factor. This study
has been done to find out the magnitude of anemia and Iron deficiency in maintenance hemodialysis patients in
a tertiary health care center of North-Eastern region.

Materials and Methods: Chronic Kidney Disease patients those who are on dialysis for more than 3 months
and excluding other causes of anemia like gastro-intestinal bleeding, patients have been evaluated for
hemoglobin level and Iron status by Transferrin saturation. Both prescribed dose of Iron and Erythropoietin have
been administered by the staff of the dialysis unit, as per dialysis unit protocol, so that the compliance with the
drug is ascertained. All the patients were on intra-venous multivitamin supplementation to restore the deficiency
of dialyzable water-soluble vitamins.

Results: Out of 456 patients 401 patients (87.94%) have a hemoglobin level of less than 11.0 g/dL and 55
patients (12.06%) have a hemoglobin level of 11.0 g/dL or more. Out of 456 patients 447 patients (98.03%)
have a TSAT of less than 30% and 9 patients (1.97%) have TSAT of 30% or more.

Conclusion: Even after presumed adequate management at tertiary care level, significant proportion of patients
are having anemia. The main cause is found to be iron deficiency, though few cases anemia other than iron
deficiency has also been found. The study reveals that the magnitude of anemia and iron deficiency is huge
among chronic kidney disease patients on dialysis, which needs to be evaluated and managed in more efficient
way.
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Introduction

Anemia is defined as hemoglobin of less than 13.0
g/dL inmen and less than 12.0 g/dL
in premenopausal women.[1] Anemia of chronic
kidney disease (CKD) is a form of normocytic
normochromic, hypo-proliferative anemia. Among
other  complications of CKD, it s
frequently associated with poor outcomes in CKD
and increased morbidity and mortality.[2,3]

The disorder starts to develop when the glomerular
filtration rate (GFR) drops below 60
mg/ml/1.73m2. It is rare when the GFR exceeds 80
mL/min/1.73 m2. However, as the GFR worsens,
the anemia gets more severe.

Anemia is one of the commonest associations of
CKD responsible for poor outcomes. The current
management options for anemia in CKD are easy
but controversial, with some clinical trials
indicating raised morbidity and mortality
associated with erythropoiesis-stimulating agents.

One hundred seventy years ago, anemia was linked
to CKD for the first time by Richard
Bright.[4] With the progression of kidney disease,
the prevalence of anemia increases affecting almost
all patients with stage [5] CKD. Anemia of chronic
kidney disease often leads to poor quality of life
and increased risk of cardiovascular diseases,
cognitive  impairment, hospitalizations, and
mortality.[5] Anemia of chronic kidney disease is
of multifactorial origin, the widely accepted
etiology being decreased renal production of
erythropoietin (EPO), the hormone responsible
for stimulating red blood cell production.
Decreased erythropoietin has recently been linked
with the down regulation of hypoxia-inducible
factor (HIF), a transcription factor that regulates
gene expression  of  erythropoietin.[6,7] Other
mechanisms include uremia (leading to RBC
deformity responsible for hemolysis), folate and
vitamin B12 deficiency, iron deficiency, bleeding
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due to dysfunctional platelets, and blood loss from
hemodialysis.[8]

RBC fragmentation by injured renovascular
endothelium in selected conditions such as
glomerulopathy and malignant hypertension
exacerbates the anemia, which explains why
anemia can be particularly severe
inglomerulopathies, including glomerulonephritis,
diabetic nephropathy, for the degree of excretory
failure.

The condition usually develops following a greater
than 50 percent loss of kidney function, typically
when the glomerular filtration rate (GFR) decreases
to less than 60 mL/min/1.73 m2.[9] The severity of
anemia tends to worsen as chronic kidney disease
(CKD) progresses. The deficiency in renal
production of erythropoietin and the severity of
anemia do not always tend to correlate with the
severity of renal dysfunction. At least 90% of
patients who end up on dialysis will eventually
develop anemia of chronic kidney disease.

Anemia of chronic kidney disease is associated
with a poor quality of life, worse renal survival,
increased morbidity and mortality, and excessive
healthcare costs.[10, 11, 12, 13] Several studies
report the prevalence of anemia in non-dialysis
dependent (NDD) CKD up to 60%. Anemia
becomes more prevalent and severe with a
declining glomerular filtration rate (GFR). The
National Health and Nutrition Examination Survey
(NHANES) from 2007-2008 and 2009-20107
observed that anemia was twice as prevalent in
CKD patients as in the general
population.[14] Similar data were observed
recently in the CKD Prognosis Consortium.[15]

As discussed above, anemia of chronic renal
disease is mainly secondary to EPO deficiency;
however, numerous studies indicate that the
following also contribute to the development of
anemia in patients with chronic renal disease:

1. Circulating uremia-induced erythropoiesis
inhibitors lead to anemia, although this has
been challenged in some studies as no specific
inhibitors have been identified.[16]

2. The shortened lifespan of red blood cells also
contributes, as observed in radioisotope
labeling studies.[17,18] Although
the underlying mechanism is not entirely
understood, mechanical and metabolic factors
have been proposed.[18]

3. Nutritional deficiencies, such as vitamin B12
and folate, due to dialysate losses of water-
soluble vitamins or anorexia are currently not
very common due to the routine
supplementation of nutrients in hemodialysis
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4. Recent studies have uncovered an excessively
important role of disordered iron homeostasis
in anemia of chronic renal disease. Systemic
iron content is maintained by regulating
gastrointestinal iron absorption and its release
from storage sites, such as reticuloendothelial
macrophages and the liver.[19]

5. CKD patients have exaggerated iron losses,
accounting for around 1to 3 g annually in
hemodialysis patients, secondary to chronic
bleeding due to uremia-associated platelet
dysfunction, blood being trapped in the
dialysis apparatus, and frequent
phlebotomy. CKD patients are at significant
risk of true iron deficiency; therefore, iron
supplementation either oral or intravenous, is
part of the mainstay of treatment.
Hemodialysis patients have impaired dietary
iron absorption, which is why intravenous iron
is a preferred treatment option.[5]

6. In addition to true iron deficiency, CKD
patients also have a functional iron deficiency,
known  as reticuloendothelial  cell  iron
blockade. It is characterized by reduced iron
release from body stores which ultimately
leads toinability to meet the requirement for
erythropoiesis.

7. Hepcidin excess is the main factor behind
impaired iron regulation and anemia of chronic
kidney disease as it affects dietary iron
absorption and mobilization of iron from body
stores to site of erythropoiesis.

In summary, anemia of chronic renal disease is a
multifactorial process attributable to relative EPO
deficiency, uremia-induced erythropoiesis
inhibitors, the shortened lifespan of erythrocytes,
and disordered iron homeostasis and dialysis
associated blood loss.

This study has been conducted to see the
prevalence of anemia in a maintenance
hemodialysis patients in a tertiary health care
center of North-Eastern region in India and also the
prevalence of iron deficiency in these population.

Aims and Objectives

Aim

To find out the prevalence of anemia in
maintenance hemodialysis patients

Objectives

1. To find out the prevalence of anemia in
maintenance hemodialysis patients

2. To find out the prevalence of iron deficiency in
maintenance hemodialysis patients

Materials and Method

patients. Study design: The study having prospective cross-
sectional observational design has been done at the
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Department of Nephrology at Agartala Government
Medical College, Agartala, Tripura, India.

Inclusion Criteria

1. CKD patients of more than 18 years of age on
maintenance hemodialysis.

2. For at least 3 months on hemodialysis since
initiation.

3. On three sessions per week of HD with four
hours each.

Exclusion Criteria

1. Patients having AKI on dialysis.
Patients having other cause of anemia like
Gastro-intestinal bleeding.

3. Patients receiving less than 3 sessions per
week of HD.

Operational definition: As per Kidney Disease
Outcomes Quality Initiative (KDOQI) clinical
practice guidelines, indialysis and non-dialysis
patients with CKD receiving ESA therapy, the
selected hemoglobintarget should generally be in
the range of 11.0 to 12.0 g/dL.*17 So, a
hemoglobin value of less than 11g/dL is taken as
anemia in this study. KDIGO recommends Iron
supplementation in patients with anemia in CKD if
TSAT (transferring saturation) is </= 30%,2! hence
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a TSAT of < 30% is taken as insufficient Iron level
in this study.

Method of data collection: The study has been
completed in 3 months of duration, from February
2024 to May 2024. With those Inclusion and
Exclusion criteria, a total of 456 patients have been
included in the study. All cases have been evaluated
with history and clinical examination. History
regarding cause of CKD, whether kidney biopsy
was done or not, drug compliance, compliance to
fluid and salt restriction, have been taken. Both
prescribed dose of Iron and Erythropoietin have
been administered by the staff of the dialysis unit,
as per dialysis unit protocol, so that the compliance
with the drug is ascertained. All the patients were
on intra-venous multivitamin supplementation to
restore the deficiency of dialyzable water-soluble
vitamins. All these patients have been evaluated for
hemoglobin level and Iron level and findings are
recorded in proforma.

Results

1. Out of 456 patients 401 patients (87.94%) have
a hemoglobin level of less than 11.0 g/dLand
55 patients (12.06%) have a hemoglobin level
of 11.0 g/dL or more.

Hemoglobin level in patients on Hemodialysis

= Anemia (Hb <11 gm/dl)

87.94%

= Normal Hb (=/=11 gm/dl)

Figure 1: Hemoglobin level in patients on Hemodialysis

2. Out of 456 patients 447 patients (98.03%) have a TSAT of less than 30% and 9 patients (1.97%) have TSAT

of 30% or more.

TSAT in patients on Hemodialysis

1.9

= TSAT <30% = TSAT »/=30%

Figure 2: TSAT in patients on Hemodialysis
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3. Out of 401 patients who are having Low Hemoglobin level (<11gm/dl), all 401 (100%) are having Low
TSAT level (<30%) and None (0%) are having adequate TSAT (>/=30%)

4. Out of 55 patientswho are having adequate Hemoglobin level (>/=11gm/dl),9 (16.36%) are having adequate
TSAT (>/=30%)and 46 (83.64%) are having low TSAT (<30%)

Distribution of TSAT across Hemoglobin level

105.00%
100.00%
95.00%
)
90.00% 1858
100.00%
85.00%
80.00% 83.64%
75.00%
Low Hb Normal Hb
® Normal TSAT 0.00% 16.36%
B Low TSAT 100.00% 83.64%

BLow TSAT ®Normal TSAT

Figure 3: Distribution of TSAT across hemoglobin level

5. Out of 9 patients those who are having adequate TSAT (>/=30%),7 (77.78) are having normal Hemoglobin
level (>/=11gm/dl) and 2 (22.22%) are having low Hemoglobin level (<11gm/dl), indicating other causes of
anemia other than Iron deficiency.

6. Out of 447 patients those who are having low TSAT (<30%),48 (10.74%) is having normal Hemoglobin
level (>/=11gm/dl) and 399 (89.26%) are having low Hemoglobin level (<11gm/dl)

Distribution of Hemoglobin across TSAT lewvel

120.00%
100.00%
22.22%
80.00%
60.00% 89.26%
40.00% T7.78%
20.00%
0.00% 10.74%
Adecquate TSAT Low TSAT
mLow Hb 22.22% 89.26%
B Normal Hb T7.78% 10.74%

B Normal Hb ®Low Hb
Figure 4: Distribution of Hemoglobin across TSAT level
level, still having anemia, signifying other causes

of anemia, other than iron deficiency, which need
to be ruled out by future studies.

Discussion

Like the previous studies this study has also shown
high prevalence of anemia among CKD patients on
dialysis. Like other causes of anemia, here also the
cause of anemia might be diverse, but the study has
shown significant amount of patients are having
iron deficiency also, even at a tertiary care center
where iron and Erythropoietin were regularly

Conclusion

Even after presumed adequate management at
tertiary care level, significant proportion of patients
are having anemia. The main cause is found to be
iron deficiency, though few cases anemia other than

administered at per dialysis unit protocol.

The study has also shown that large group of
patients who are having anemia, are having iron
deficiency also, signifying iron deficiency is an
important cause of anemia in this group, though

iron deficiency has also been found. The study
reveals that the magnitude of anemia and iron
deficiency is huge among CKD patients on dialysis,
which needs to be evaluated and managed in more
efficient way.
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