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Abstract

Background: Chronic Kidney Disease (CKD) is a progressive condition that often leads to a
range of complications, one of the most common being anemia. Anemia in CKD is primarily
due to impaired erythropoietin production, iron deficiency, and chronic inflammation. It
significantly contributes to increased morbidity and mortality in CKD patients, particularly in
the later stages.

Objectives: This study aims to assess the prevalence of anemia in CKD patients and explore
its correlation with the progression of CKD. Specifically, it seeks to determine the distribution
of anemia across different CKD stages and its impact on patient management.

Methods: A cross-sectional observational study was conducted over a period of one year at a
hospital setting. A total of 100 patients diagnosed with CKD (Stages 1-5) were included.
Clinical data, including hemoglobin levels, CKD stage, and demographic information, were
collected and analyzed to determine anemia prevalence and its relationship to CKD
progression.

Results: The study found that 76% of CKD patients were anemic. Anemia prevalence
increased significantly with CKD stage, from 20% in Stage 1 to 92.5% in Stage 5. The mean
hemoglobin level decreased progressively with the worsening of CKD.

Conclusion: Anemia is highly prevalent in CKD patients, especially in advanced stages.
Routine anemia screening and timely intervention are crucial to improving patient outcomes.
Further studies are needed to explore the underlying mechanisms and optimize management
strategies for anemia in CKD.
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Introduction

CKD, a chronic ailment that cannot be
cured, causes gradual renal function
decrease over months or years [1]. In the
absence of kidney damage or symptoms, or
with  structural or functional renal
abnormalities, a GFR below 60
mL/min/1.73 m? for three months is
considered [2]. CKD's increased prevalence
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and severe impact make it a global public
health issue. In the previous several
decades, CKD has increased by 10-15% in
the global adult population [3]. CKD
patients  with  anemia, electrolyte
abnormalities, cardiovascular  disease,
mineral and bone problems, and other
comorbidities may have worse quality of
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life and worse prognosis [4]. Anemia is a
common and clinically  significant
complication of chronic renal disease.
Hemoglobin concentrations below 13 g/dL
for men and 12 g/dL for women are typical
of anemia [5]. Iron scarcity, inflammation,
reduced red blood cell survival, decreased
erythropoietin synthesis by the failing
kidneys, and blood loss are the main causes
of anemia in CKD [6]. The renal cortex's
peritubular  fibroblasts generate most
erythropoietin. With renal function decline,
bone marrow erythropoiesis stimulation
becomes insufficient [7]. CKD disrupts iron
metabolism due to functional and absolute
iron shortages, worsening anemia.

For several reasons, CKD patients must be
diagnosed and treated for anemia. First,
anemia causes numerous unpleasant
symptoms in CKD patients, including
weakness, fatigue, dizziness, and a
diminished capacity to exercise, which
lowers their quality of life [8]. Second,
anemia is independently connected to
cardiovascular events such left ventricular
hypertrophy and heart failure,
hospitalization, and renal  disease
development. Careful CKD anemia therapy
improves functional status, cognitive
performance, and prognosis. Since severe
anemia therapy, especially with ESAs, has
been linked to cardiovascular problems, a
balance is needed. Frequent anemia
screening and early management are
essential for comprehensive CKD therapy.

The prevalence of anemia in CKD depends
on several factors, including stage, etiology,
food, healthcare accessibility, and genetic
predispositions. Studies show that severe
CKD increases anemia [9]. Anemia is
infrequent or moderate in the first two
stages, but common in Stages 3 and beyond.
Most end-stage renal disease dialysis
patients have anemia. According to the US
National Health and Nutrition Examination
Survey (NHANES), 15% of Stage 3 CKD
patients had anemia, but more than 50% in
Stage 4 or Stage 5. Anemia prevalence rates
in India and other countries range from 30%
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to 90%, depending on population and
diagnostic procedure [10].

In low- and middle-income countries
(LMICs) like India, CKD and anemia may
be worse due to high infectious illness
incidence, poor  nutrition, delayed
diagnosis, and limited healthcare access
[11]. These environments usually attract
patients with advanced disease and
significant repercussions. Additionally,
several healthcare professionals and the
general population are unaware about CKD
and its effects, such as anemia. This is
crucial because region-specific data guides
public health and clinical care initiatives.
Despite global study on CKD anemia, local
data, especially from smaller urban and
rural healthcare settings in India, is sparse
[12].

Given this, specific investigations on
anemia in different CKD patient groups are
essential.  Accurate prevalence data
improves patient outcomes by enabling
early diagnosis, resource allocation, and
treatment  decisions.  Knowing  the
demographics and clinical aspects of
patients might assist identify high-risk
groups that may benefit from personalized
therapy. Anemia in CKD must be treated to
control symptoms and reduce disease
progression.

This study examines the prevalence of
anemia in long-term renal disease patients
who visit a tertiary care hospital throughout
the year. This observational study uses data
from 100 CKD patients to analyze
demographic  characteristics,  changes
across renal disease, and anemia
prevalence. How frequent is anemia in
CKD patients, and does it vary by disease
stage and demographics? This study should
add to existing knowledge by gathering
current data to support evidence-based
anemic management methods in CKD
patients.

Finally, CKD causes anemia, a hazardous
side effect that worsens patients' health and
condition. Local research is essential to

International Journal of Current Pharmaceutical Review and Research

367



International Journal of Current Pharmaceutical Review and Research

improving clinical care and health policy.
This study methodically assesses anemia
prevalence in a specified CKD population
to fill a knowledge gap and improve
nephrology practice management of this
double burden.

Methodology

Study Design: Anemia prevalence in CKD
was the purpose of this cross-sectional
observational study. We used a cross-
sectional approach to evaluate anemia, a
distinct health outcome, in a specific
population at a specific period. This method
is suited for non-interventional prevalence
assessment and  demographic-clinical
parameter connections.

Study Setting and Duration: Researchers
at a tertiary care hospital's Nephrology
Department studied participants for a year.
Even though anemia and hospital
admissions fluctuate by season, we picked
this timeframe to ensure we had adequate
data from every season.

Sample Size: The study comprised 100
chronic renal disease patients. The sample
size was chosen based on practicality,
average hospital patient traffic, and the
requirement to represent a cross-section of
the CKD population encountered during the
research period.

Inclusion Criteria

e Adults aged 18 years and above
e Diagnosed with CKD Stages 1 to 5,
according to KDIGO (Kidney Disease:

Improving Global Outcomes)
guidelines
e Provided informed consent to

participate in the study
both male and female patients from all
socioeconomic  backgrounds  were
considered to ensure diversity in the
sample population.

Exclusion Criteria

o Patients with acute kidney injury (AKI)
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o Those with acute or chronic infections,
inflammatory conditions, or
malignancies

e Patients who had received blood
transfusions within the last three months

e Pregnant women

e Individuals with known hematologic
disorders unrelated to CKD (e.g.,
thalassemia, aplastic anemia)

These criteria were implemented to ensure
that the anemia assessed was most likely
attributable to CKD and not influenced by
unrelated conditions or treatments.

Data Collection: Data were collected using
a structured format that included both
clinical records and direct patient
interviews. The key variables included:

e Demographic  data  (age,  sex,
socioeconomic status)

e CKD stage and relevant comorbidities
(e.g., diabetes, hypertension)

e Hemoglobin levels, measured using
standard laboratory techniques

e Other relevant laboratory parameters,
such as serum creatinine, estimated
GFR, and iron studies when available

All data were recorded confidentially and
entered into a pre-designed database for
analysis.

Statistical  Analysis: Results were
examined using descriptive statistics.
Anemia prevalence was calculated as a
proportion of CKD patients with
hemoglobin levels below WHO cutoffs.

Percentages and frequencies were used to
describe metabolic data like hemoglobin
levels and age, whereas means and standard
deviations were used to summarize
continuous variables. Depending on data
availability and complexity, Microsoft
Excel or SPSS version [insert version] was
used for data analysis. We examined how
age, sex, and CKD stage affected anemia.

Results

Demographic Characteristics: The study
included a total of 100 patients diagnosed
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with CKD. Among these, 58% were male
and 42% were female, indicating a slight
male predominance. The mean age of the
study population was 54.3 + 12.6 years,
with an age range of 24 to 78 years. The
majority of patients (46%) fell within the
51-70 year age group, followed by 28% in
the 31-50 year group.
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Regarding CKD staging, Stage 5 was the
most common, observed in 40% of patients,
followed by Stage 4 (25%), Stage 3 (20%),
Stage 2 (10%), and Stage 1 (5%). This
distribution reflects the hospital-based
setting, where patients often present at more
advanced stages of the disease.

Table 1: Demographic and Clinical Characteristics of Study Population (N=100)

Variable Frequency (%)
Gender

Male 58 (58%)
Female 42 (42%)
Age Group (years)

18-30 8 (8%)
31-50 28 (28%)
51-70 46 (46%)
>70 18 (18%)
CKD Stage

Stage 1 5 (5%)
Stage 2 10 (10%)
Stage 3 20 (20%)
Stage 4 25 (25%)
Stage 5 40 (40%)

Prevalence of Anemia: Out of the 100 CKD patients, 76 patients were found to be anemic,
resulting in an overall anemia prevalence of 76% in the study population. The prevalence of
anemia increased progressively with advancing CKD stage:

Table 2: Anemia Prevalence by CKD Stage

CKD Stage Number of Patients Anemic Patients (n) Prevalence (%)
Stage 1 5 1 20%

Stage 2 10 4 40%

Stage 3 20 13 65%

Stage 4 25 21 84%

Stage 5 40 37 92.5%

Total 100 76 76%

This trend clearly indicates a strong
correlation between CKD severity and
anemia prevalence.

Patients in Stage 5 CKD had the highest
burden of anemia, supporting the
established understanding that renal anemia
worsens with declining kidney function.

Hemoglobin Level Distribution: The
mean hemoglobin (Hb) level in the study
population was 9.3 + 1.7 g/dL. Among
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anemic patients, the majority (59%) had
moderate anemia (Hb 8-10 g/dL), while
25% had severe anemia (Hb <8 g/dL), and
the remaining 16% had mild anemia (Hb
10-11.9 g/dL in females and 10-12.9 g/dL
in males).These findings reinforce that
anemia is a common and progressive
complication in CKD, particularly
prominent in late-stage patients. The data
suggests the need for early screening and
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targeted management strategies to mitigate
its clinical consequences.

Discussion

In this study, 76% of CKD patients had
anemia, rising from 20% in Stage 1 to 92.5
% 1in Stage 5, demonstrating steady
progression. Our findings support local and
international evidence indicating chronic
renal illness causes anemia, which worsens
over time.

The prevalence of anemia in Stages 3-5
CKD is 50-90% and worsens with time
[13,14]. [15] Discovered anemia in over
70% of Stage 4 and 5 CKD patients. Our
conclusions are universally relevant and
biologically credible, as these comparisons
reveal.

In our study, stage 5 CKD patients were
most affected and were virtually all anemic
(92.5%). ESRD is a substantial risk factor
for severe anemia, according to other
international cohorts like the NHANES III
research. The consistent trend across
healthcare settings and regions links
diminishing renal function to erythropoietic
suppression.

Explanation for Observed Trends:
Anemia increases with CKD for several
well-established pathophysiological causes.
Kidney dysfunction causes erythropoietin
loss, which is crucial to red blood cell
production. Early in CKD, erythropoietin
production is enough to compensate, but it
diminishes quickly and anemia develops.
Anemia is more likely in stages 4 and 5 due
to uremic toxins, inflammation, and red
blood cell lifespan reduction. CKD patients
have functional and absolute iron shortage
due to dietary restrictions, poor absorption,
and regular blood tests. Chronic
inflammation often causes functional iron
deficiency. High hepcidin levels hinder the
body from wusing its iron stores for
erythropoiesis.

Diabetes, high blood pressure, and
cardiovascular disease, which are frequent
in severe chronic renal failure, may
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aggravate anemia. According to our
research, many Stages 4 and 5 patients had
several medical issues that worsened their
anemia.

Clinical Implications of Findings:
Anemia is common in CKD patients,
especially those with severe disease, which
has clinical implications. Anemia in CKD
affects patient outcomes, quality of life, and
death, not only test results. Patients and
healthcare systems often treat weariness,
cognitive impairment, reduced exercise
tolerance, and cardiovascular disease
aggravation.

Anemia, especially in Stage 5 CKD and
dialysis patients, is known to increase the
risk of left ventricular hypertrophy, heart
failure, and hospitalization. These issues
can be addressed by early anemia diagnosis
and treatment. Since early care with
erythropoiesis-stimulating agents (ESAs),
iron supplements, and nutritional support
can improve hemoglobin screening results,
we recommend regular screening even in
early CKD. Anemia's increased prevalence
emphasizes the need for stage-specific
clinical guidelines. Dietary and iron
supplements may assist moderate anemia
patients in Stages 2 and 3 delay CKD. ESA
medication is usually reserved for later
stages. Our findings suggest that aggressive
anemia therapy should be part of standard
CKD care at all stages, not just ESRD.

Strengths and Limitations of the Study:
There are several strengths in this research.
It was a yearlong study to account for
seasonal fluctuations and cover a wide
population of CKD patients. We did enough
subgroup analysis across all CKD stages
with 100 individuals. Systematic laboratory
and clinical data collection made
hemoglobin  and  disease  staging
measurements dependable and
standardized. Current study confirms local,
real-world patterns by directly linking CKD
stage to anemia prevalence. Hemoglobin
severity stratification illuminated anemia
severity in the research.
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However, limits must be considered. Due to
the study's hospital environment, selection
bias may favor individuals with more severe
symptoms or advanced CKD. Community-
dwelling asymptomatic or early-stage CKD
patients may not be properly reflected by
anemic prevalence. Second, serum ferritin,
transferrin ~ saturation, and  vitamin
B12/folate levels, which are essential for
identifying anemia, were not measured in
this study. Such factors could have been
added to distinguish nutritional vs.
inflammatory anemia and recommend more
targeted therapies. Iron therapy and
erythropoietin administration data was
inconsistent, which may have influenced
hemoglobin levels and prevalence. Some
anemic patients may have been partially
treated, underestimating the real burden.
Finally, this study was cross-sectional, so
we can't determine cause and effect.
Longitudinal studies should track CKD
anemia  symptoms and  medication
effectiveness to better understand its
progression.

Conclusion

Finally, this study found that anemia is
frequent in CKD patients and increases with
stage 5, particularly. Anemia afflicted 76%
of patients and became practically universal
in later stages of CKD, showing a strong
link. Our results emphasize the need of
frequent anemia screening across all CKD
stages since early identification and
treatment enhance patient outcomes. The
research also emphasizes stage-specific
anemia therapy in CKD patients.
Erythropoiesis-stimulating ~ medications,
iron supplements, and nutrition should be
used. Due to the research's limitations, a
longitudinal study of CKD anemia causes,
including iron status, inflammatory
markers, and co-morbidities, is needed.
Large-scale multicenter studies that provide
more broad insights into anemia incidence
and management can assist clinical practice
to improve anemia management and CKD
patient care.
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