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ABSTRACT

Introduction and aim. Anaemia is a chronic kidney disease (CKD) condition characterised by a decline in glomerular filtration
rate (GFR) and impaired kidney function. The aim of this study was to assess the prevalence, prescribing patterns, and quality
of life of anaemia in patients with chronic renal disease who were adults (>18 years of age) at a tertiary care hospital.

Material and methods. Data on demographic characteristics, laboratory results, medication prescriptions, and quality of life
assessments were collected. Statistical tests were performed to determine associations between anaemia prevalence and fac-
tors like age, gender, and CKD stage. The study included 132 patients, with a gender distribution of 89 men and 43 women.
Results. The most frequently prescribed drugs are epoetin (15.06%), multivitamins (14.82%), iron (10.65%), folic acid (10.22%), cal-
cium carbonate (8.17%), calcitriol (5.6%), and omeprazole (4.22%). The cardiovascular system, blood disorders, and blood-produc-
ing organs come after the gastrointestinal tract and metabolism in the first anatomical level of the ATC classification.
Conclusion. It suggests hospital audits and recommendations for improved prescription practices. Further investigation into
anaemia causes and drug class appropriateness is needed, and implementing improvements could potentially improve health
outcomes.
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Introduction

Chronic kidney disease (CKD) is a condition character-
ised by a decline in glomerular filtration rate (GFR) and
impaired kidney function. The National Kidney Foun-
dation’s Kidney Disease Outcomes Quality Initiative di-
vides CKD into five stages: stage 1, stage 2, stage 3, and
stage 4. Anaemia is a common complication of CKD, af-
fecting a significant number of individuals."* Manage-

ment of anaemia in CKD often involves drug classes
like erythropoiesis-stimulating agents and iron supple-
ments. However, further investigation into the underly-
ing causes of anaemia in CKD and the appropriateness
of prescribed drug classes is needed. Anaemia is often
associated with poor quality of life, decreased physical
activity, and cognitive impairment in CKD patients.* It
is also closely related to the development of heart failure
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and stroke, as well as the progression of CKD. Normo-
cytic, normochromic, and hyperproliferative anaemias
are frequently associated with CKD. A decline in kid-
ney function is the cause of anaemia, as the kidneys can
create erythropoietin, a signaling protein that increas-
es red blood cell production in response to a drop in
blood oxygen levels.* When kidney function declines,
the production of erythropoietin is reduced, leading to
a decrease in red blood cell production. This can cause
fatigue and other symptoms associated with anaemia
and further worsen kidney function by reducing oxygen
supply to the kidneys and promoting tissue damage.’
Since recombinant human erythropoietin was made,
erythropoiesis-stimulating agents (ESA) have been the
main treatment for CKD anaemia. They improve the
quality of life for patients and reduce morbidity, mortal-
ity, and left ventricular hypertrophy. International rec-
ommendations recommend considering ESA treatment
for patients with a hemoglobin (Hb) level of 11 g/dL in
pre-dialysis and 10 g/dL in dialysis patients.® However, it
is crucial to carefully monitor Hb levels and adjust ESA
dosage to avoid potential risks such as cardiovascular
events or thromboembolic complications.

Aim

The current study was to evaluate the prevalence, pre-
scription trends, and quality of life of anaemia in adult
(patients older than 18 years of age) chronic renal dis-
ease patients at a tertiary care hospital.

Material and methods

A study of 132 adults aged 18 and older with chronic re-
nal disease and confirmed anaemia participated. Data
were collected from their medical records, including Hb
levels, ESA prescriptions, and cardiovascular events or
complications. A quality-of-life questionnaire was com-
pleted to assess anaemia’s impact on daily functioning
and well-being. The data was analysed to determine
anaemia prevalence, ESA prescription patterns, and
overall patient quality of life.

Study design, population, and approval

The Raghavendra Institute of Pharmaceutical Educa-
tion and Research Institution Review Board approved
a cross-sectional observational study involving 132 pre-
scriptions from CKD patients aged over 18 (October 22,
2022, RIPER/IRB/2022/045). The study collected demo-
graphic and clinical data from medical records, includ-
ing patient age, comorbidities, and laboratory results.
Patient quality of life was assessed using validated ques-
tionnaires like the EQ-5D and SF-36.7* The findings will
provide valuable insights into anaemia management in
CKD patients and contribute to improving patient care
and outcomes. The study’s demographic and clinical
data will help establish a comprehensive understand-

ing of the characteristics and health status of CKD pa-
tients. By examining factors such as age, comorbidities,
and laboratory results, researchers can identify potential
risk factors and determine the most effective strategies
for anaemia management in this population. The assess-
ment of patient quality of life using validated question-
naires will provide important information on the impact
of anaemia on overall well-being and functioning.**
These insights will be crucial in developing targeted in-
terventions and improving care and outcomes for pa-
tients with anaemia in this population. If older patients
with comorbidities and low Hb levels are at higher risk
for anaemia-related complications, healthcare providers
can prioritise regular monitoring and early intervention
strategies. However, some counterarguments may arise,
such as the potential for regular monitoring and early
intervention strategies to not be feasible or cost-effec-
tive for all individuals at higher risk for anaemia-related
complications.

Inclusion criteria

The CKD patients in stages 3a-5 who are not on dialy-
sis and have an eGFR of 60 mL/min/1.73 m* and an Hgb
level of 10 g/dL can get ESA therapy. However, these in-
terventions may be challenging due to diverse needs and
comorbidities, and their efficacy may vary depending
on the severity and underlying cause of the anaemia.!
Some potential interventions for individuals with anae-
mia include dietary modifications, iron supplementa-
tion, blood transfusions, and medication management.
Dietary modifications may involve increasing the intake
of iron-rich foods, while iron supplementation may be
prescribed to replenish iron stores. Blood transfusions
may be necessary in severe cases or when other inter-
ventions have been ineffective. Medication management
may involve treating underlying conditions that con-
tribute to anaemia, such as chronic kidney disease or
certain types of cancer. If these interventions prove inef-
fective, blood transfusions may be required to replenish
red blood cells and improve overall health.? If an un-
derlying condition like chronic kidney disease or cancer
is the cause of anaemia, managing the medication may
involve first treating these conditions rather than con-
centrating solely on iron intake. Additionally, certain
individuals may have a genetic condition called hemo-
chromatosis, where their body absorbs too much iron,
which can be harmful and exacerbate the condition."*¢

Exclusion criteria

The study aimed to evaluate the safety and appropri-
ateness of blood transfusions for patients with chronic
renal replacement therapy, active cancer, bleeding ep-
isodes, and documented iron-deficiency anaemia. Pa-
tients with a history of severe allergic reactions to blood
products, infectious diseases like HIV or hepatitis, or
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heart or lung conditions that may worsen the proce-
dure are excluded."” Healthcare professionals must eval-
uate each individual’s medical history and overall health
status before determining if a blood transfusion is nec-
essary and appropriate. Informed consent from the pa-
tient or their legal guardian is typically required before
proceeding with the procedure. Blood transfusions are
not without risks and potential complications, includ-
ing transfusion reactions ranging from mild allergic
reactions to more severe immune reactions.'® These re-
actions can occur due to incompatibility between the
donor’s blood and the recipient’s blood type or the pres-
ence of antibodies in the recipient’s blood. Healthcare
professionals must carefully match the blood type and
perform compatibility tests to minimise these risks.

Data collection

The researcher collected information using a question-
naire after obtaining written informed consent from
participants. Patients were interviewed to collect demo-
graphic data and medical histories to establish a con-
text for current symptoms. Laboratory results, such as
Hb, serum creatinine, eGFR, BUN, blood urine, and
pharmaceutical information, were collected using the
Anatomy Therapeutic Chemical Classification System
(ATC)."” The Form 12 Health Survey (SF-12) was used to
measure well-being. The SF-12 questionnaire is a widely
used instrument for evaluating self-reported health and
well-being. The questionnaire evaluates physical func-
tioning, roles incongruous due to physical and emo-
tional health issues, physical discomfort, general health,
vitality, social functioning, and mental health. The SF-12
questionnaire uses a scoring algorithm that takes an av-
erage of 50 and uses it to figure out an eight-dimension-
al summary of physical and mental health. This score is
inversely related to the subjective health functions that
were reported.” The SF-12 questionnaire is widely used
in research and clinical settings to assess an individual’s
subjective perception of their overall health and well-be-
ing, providing a comprehensive evaluation of various
aspects of physical and mental health. The scoring algo-
rithm takes into account the responses provided by the
individual across different dimensions, providing a reli-
able summary score that reflects their subjective health
functioning.

Statistical analysis

The study used the student’s T-test to compare the av-
erage of independent category variables and depen-
dent continuous variables. Using Graph Pad software
version 8.0, GraphPad Software (Boston, MA 02110,
USA). Statistical analysis was conducted on the SF-12
questionnaire data to determine correlations and pat-
terns between subjective health functioning and other
variables.?' This analysis helps researchers and clini-

cians gain insights into factors influencing an individu-
al’s overall health and well-being. Statistical analysis can
also be used to compare the subjective health function-
ing of different populations or track changes in an indi-
vidual’s health over time. Overall, statistical analysis is
crucial for interpreting the data from the SF-12 ques-
tionnaire and drawing meaningful conclusions about an
individual’s health status.'®

Results

The study included 132 prescriptions written by CKD
patients aged 40 to 50, with a gender split of 89 men
(67.34%) and 43 women (32.57%), and Hb levels rang-
ing from 7-9.9 g/dL. When questioned, every patient
admitted to strictly adhering to the dietary changes ad-
vised by nephrologists. Overall, 765 different drugs were
prescribed. Statistical analysis can provide valuable in-
formation about an individual’s health status. By exam-
ining the data, researchers can identify patterns, trends,
and correlations that may be indicative of certain health
conditions or risk factors. This information can then be
used to develop targeted interventions or treatments to
improve the individual’s overall well-being. Addition-
ally, statistical analysis allows for the identification of
potential confounding factors that may influence the re-
lationship between health functioning and other vari-
ables. This helps ensure that any conclusions drawn are
accurate and reliable. Out of the 132 prescriptions that
were looked at, the average number of medications per
prescription was 7.21. According to the first anatomi-
cal level of the ATC classification, drugs for the gastro-
intestinal tract and metabolism were most frequently
prescribed (44.86%), followed by drugs for the cardio-
vascular system (21.85%), drugs for blood disorders and
drugs for blood-forming organs (20.12%), and vitamin
and mineral supplements (18.42%) (Table 1). The seven
drugs that were most frequently prescribed were epo-
etin (15.06%), multivitamins (14.82%), iron (10.65%),
folic acid (10.22%), calcium carbonate (8.17%), cal-
citriol (5.60%), and omeprazole (4.22%). According
to the stages of chronic renal illness listed in Table 2,
the patients were classified based on their eGFR values.
Chronic renal disease was diagnosed in 61 cases (46.2%)
at stage 1, 37 cases (28.1%) at stage 2, 26 cases (19.6%)
at stage 3, and 8 cases (6.1%) at stage 4. Eight patients
in stage 1 CKD had Hb values as high as 10-10.9 g/dL,
whereas a maximum of 21 patients had values as low as
7-7.9 g/dL. The Hb levels in the 15 patients with stage 2
CKD were as low as 7-7.9 g/dL, while in 5 patients, they
were as high as 10-10.9 g/dL. Hb levels in 12 individu-
als with stage 3 illness ranged from 7 to 7.9 g/dL to 10
to 10.9 g/dL in 2 cases. Finally, stage 4 patients have ex-
tremely low Hb levels of 7-7.9 g/dL. No patients exhib-
ited Hb levels of 10-10.9 g/dL (Table 3).
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Table 1. Analysis of drugs class based on ATC classification*

Class No. Drugs class (Abbreviation of ATC class)  Total no. of drugs prescribed (%)

A alimentary tract and metabolism 452 (43.67)
B blood disorders and blood forming organs 218(20.12)
C cardiovascular system 226 (21.85)
D dermatological drugs 3(0.21)
G genitourinary system and sex hormones. 2(0.14)

J ant infectious drugs for systemic use 9(1.02)

L immunomodulating agents 1(0.09)
M drugs for musculoskeletal system 10(1.09)
N drugs acting on nervous system 5(0.56)

P drugs against parasites and insecticides 0

R drugs for respiratory system 2(0.26)

S drugs for eye, ear 0

v vitamin and mineral supplements 209 (18.42)

* ATC - Anatomic therapeutic chemical

Table 2. CKD stage wise distribution based on eGFR values

S. No. Stages n=132 %
1. 1(90 mL/min) 61 46.2
2 2 (60-89 mL/min) 37 28.1
3. 3(30-59 mL/min) 26 19.6
4, 4(15-29 mL/min) 8 6.1
5. 5 (15 mL/min) 0 0

Table 3 Association between hemoglobin and stages of
CKD (n=132)

S.No.  Hblevels (g/dL) 1 2 3 4
1. 7-19 2 15 12 4
2 8-8.9 17 n 7 3
3. 9-9.9 15 6 3 1
4 10-10.9 8 5 2 0

Hypertension was the most common risk factor, oc-
curring in 41.6% of men and 37.2% of women. Follow-
ing this was age: 20.2% of men and 32.6% of women;
diabetes: 10.1% of men and 4.6% of women; a fami-
ly history of the condition: 11.3% of men and 9.3% of
women; drug abuse: 14.6 of men and 16.4% of women;
and trauma: 2.2 and 0% of women. The mean and stan-
dard deviation for all patients in the study are shown in
Table 4, which illustrates how the SF-12 health survey
correlates with patients’ Hb levels. The treatment peri-
od for darbepoetin alfa (40 mcg per kg) and epoetin be-
ta-methoxy polyethylene glycol (0.6 mcg per kg) is used
to treat anaemia. The study found that mental health
(MCS) was significantly better than physical health
(PCS) in both groups. Women had higher mean scores
on the SF-12 mental health survey compared to men,
suggesting they may have better overall mental well-be-
ing despite higher drug abuse rates. Men showed slightly
higher mean scores on the SF-12 physical health survey,
suggesting they may have better physical health out-
comes. These findings highlight the complex relation-
ship between gender, health, and risk factors associated

with the condition. However, some cultural contexts,
where gender roles and expectations heavily influence
health outcomes, may result in lower scores for women
compared to men. Individual choices and behaviours, as
well as genetics and socioeconomic status, also play a
significant role in health outcomes.

Prevalence

A study of 150 patients with CKD found that 88% had
anaemia, while 12% did not. The study included 89
males and 43 females, with 128 individuals with Hb val-
ues between 7 and 9.9 g/dL. Age-related loss of renal
function increases the number of CKD patients expe-
riencing anaemia. Men have higher prevalence rates of
the condition, possibly due to occupational hazards, life-
style choices, and biological differences. Cultural norms
and expectations may also contribute to underreporting
or delayed diagnosis among women. Understanding the
prevalence of the condition across different genders is
crucial for addressing the specific needs and challenges
faced by each group.

Health-related quality of life (HRQoL)

The mean and standard deviation (SD) were calculated
using the SF-12 Questionnaire form. In contrast to feel-
ing depressed, which had a high mean of 4.588 and a low
SD of 0.8314, performing many tasks (such as moving a
table or lifting any weight) had low mean and SD val-
ues of 1.039 and 0.2260, respectively, and had a signifi-
cant impact on anaemia in CKD patients (Tables 5 and
6). Anaemia in CKD patients, particularly among dif-
ferent genders, leads to decreased energy levels, fatigue,
and poor well-being, affecting daily activities and over-
all health. Addressing anaemia is crucial for improving
HRQoL and overall health outcomes.

Table 4. Distribution based on risk factors among patients

S.No.  Risk factors Male (n=89) % Female (n=43) %
1. Hypertension 37 41.6% 16 37.2
2. Age 18 20.2% 14 32.6
3.  Diabetes 9 10.1% 02 4.6
4, Family history 10 11.3% 04 9.3
5. Drugabuse 13 14.6% 07 163
6. Trauma/Accident 2 2.2% 0 0

Table 5. Health-related quality of life by SF-12 survey

S.No Characteristics Mean Standard deviation
1. Physical functioning 2.83 0.4102
2. Role physical 1.516 0.6188
3. Role emotional 1.039 0.226
4. Mental health 1.052 0.4102
5. Bodily pain 1.156 0.5515
6. General health 1.13 0.4959
7. Vitality 1.196 0.3983
8. Social functioning 2.869 0.6948
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Table 6. The association of SF-12 health survey with Hb
levels

Overall Survey Questions Hb7-9.9 g/dL Hb 10-10.9g/dL p
Physical functioning 49.07+37.92 51.89+37.08 0.603
Role physical 47.22+29.5 47.35£32.31 0.977
Role emotional 51.62+30.52 53.01£33.32 0.772
Mental health 65.74%25.14 57.72£26.97 0.04
Bodily pain 50.46+34.16 58.46+37.24 0.137
General health 37.50£26.93 29.12£25.6 0.026
Vitality 53.70+£30.48 50.06+34.5 0.464
Social functioning 44.90+31.98 45.79+37.71 0.869
PCS score 36.79£10.72 38.05£10.49 0.412
MCS score 40.25+11.06 39.53£10.45 0.213

* PCS - physical component summary; MCS — mental
component summary

Discussion
The study analysed the gender distribution and mean
age of CKD patients, who received an average of 7.21
prescriptions. Anaemia in CKD patients significantly
impacts their daily activities and overall health, leading
to decreased energy levels and fatigue.'”*' This condi-
tion negatively affects well-being, emphasising the need
for effective management and treatment to improve
HRQoL and overall health outcomes. Darbepoetin Alfa,
administered weekly, has been found to effectively raise
blood sugar levels in CKD patients with anaemia.” This
treatment leads to improved energy levels, reduced fa-
tigue, and overall well-being. It also reduces the need
for costly blood transfusions, which can be risky and
costly. Darbepoetin Alfa not only increases Hb levels
but also improves the quality of life for CKD patients,
reducing symptoms like shortness of breath, dizziness,
and difficulty concentrating. Additionally, studies have
shown that Darbepoetin Alfa can help improve cardio-
vascular health in CKD patients by reducing the risk of
heart failure and improving exercise capacity.” Further-
more, this treatment has been found to be well tolerat-
ed with minimal side effects, making it a viable option
for long-term management of anaemia in CKD patients.
This improvement in symptom management enhances
daily functioning and productivity while minimising
complications like infections and transfusion reactions,
improving patient safety and healthcare costs.*
Epoetin beta-methoxy polyethylene glycol is a med-
ication that has been shown to increase blood sugar lev-
els in CKD patients with anaemia. Studies show that
it stimulates red blood cell production, leading to im-
proved blood sugar levels and alleviating anaemia symp-
toms. This medication is well-tolerated and safe, making
it a viable treatment option for CKD patients.” It also
improves exercise capacity and reduces the need for
blood transfusions in CKD patients. Epoetin beta-me-
thoxy polyethylene glycol mimics the action of erythro-
poietin, a hormone responsible for regulating red blood

cell production. This leads to improved oxygen delivery
to tissues and organs, improved energy levels, and re-
duced fatigue.” Polypharmacy is defined as the simul-
taneous use of five or more prescriptions for the same
patient. The study found a significant correlation be-
tween the severity of anaemia and the degree of physical
limitations experienced by CKD patients. Patients with
more severe anaemia reported greater difficulty per-
forming daily tasks, such as climbing stairs or walking
short distances.”” This underscores the need for effec-
tive management and treatment of anaemia to enhance
the quality of life and overall functioning of these pa-
tients. Interventions aimed at improving haemoglobin
levels and addressing anaemia-related symptoms may
have a profound impact on the well-being and function-
al abilities of CKD patients.?® The study included only
prescribed drugs, but over-the-counter pharmaceutical
use is common in the country, resulting in drug inter-
actions and negative drug responses. Encouraging the
use of generic medications can help reduce healthcare
costs and promote better patient outcomes.?” Healthcare
providers should educate CKD patients about potential
drug interactions and the importance of discussing all
medications, including over-the-counter drugs, with
their healthcare team.*® Additionally, healthcare pro-
viders should also emphasise the importance of reg-
ular medication reviews to identify and address any
potential drug interactions or adverse reactions. This
proactive approach can further enhance patient safety
and optimise treatment outcomes.” The study discov-
ered that hypertension was the most frequent risk fac-
tor, followed by age, diabetes, family history, drug use,
and trauma.* This finding is comparable to a study by
Lori et al., which found that coronary artery disease, di-
abetes, and anaemia were the most common risk fac-
tors. However, 84% of CKD patients had hypertension,
compared to 80% who had anaemia in the Strauss et
al. study.*® The study showed a correlation between Hb
levels and the SF-12 health survey, with those with lev-
els between 7 and 9.9 g/dL and 10 to 10.9 g/dL having
significantly higher MCS scores than PCS scores. The
majority of studies demonstrate that chronic illnesses
- not just renal disease — hurt poor physical and men-
tal health. Nephrologists should pay special attention
to reducing the disease’s progression, as the condition
has a major impact on HRQoL.** The study highlights
the need for comprehensive interventions that address
both physical and mental well-being to improve over-
all HRQoL in CKD patients. These interventions could
include a combination of medical treatments, lifestyle
modifications, and psychological support. By address-
ing both the physical and mental aspects of CKD, pa-
tients may experience improved quality of life and better
overall health outcomes.* Healthcare providers should
consider implementing multidisciplinary care teams to
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provide holistic care for CKD patients. These care teams
could consist of nephrologists, dietitians, mental health
professionals, and social workers who work together to
address the various needs of CKD patients. By taking
a multidisciplinary approach, healthcare providers can
ensure that patients receive comprehensive and coordi-
nated care, leading to better management of their con-
dition and improved HRQoL.*® Furthermore, patient
education and empowerment are crucial in promoting
self-management and adherence to treatment plans,
which can positively impact both physical and men-
tal well-being in CKD patients. Collaboration between
healthcare professionals and social workers plays a vital
role in supporting CKD patients.”” They provide essen-
tial resources and support services to help patients navi-
gate the challenges of living with a chronic illness. Social
workers can assist with financial counselling, connect-
ing patients with community resources, and addressing
any psychosocial issues that may arise.* Their involve-
ment in the multidisciplinary team ensures that patients
receive holistic care that addresses all aspects of their
well-being. Moreover, patient education and empower-
ment are key components of improving the overall qual-
ity of life for CKD patients. By providing patients with
knowledge about their condition, treatment.*

Study limitations

The study’s cross-sectional design, lack of follow-up,
and quantitative data may have hindered the identifi-
cation of patients’ poor quality of life and its underly-
ing causes. In-depth interviews or focus groups could
have better highlighted the causes of poor quality of life.
The study’s small sample size and self-reported HRQoL
measures may introduce bias, and it did not consider
potential confounding factors like socioeconomic status
or comorbidities. Further research with larger sample
sizes and more comprehensive assessments is needed to
fully understand the impact of CKD on HRQoL.

Conclusion

In conclusion, while this study provided valuable in-
sights into the relationship between chronic kidney dis-
ease and quality of life, there are limitations that need
to be addressed in future research. By conducting in-
depth interviews or focus groups, researchers can gain a
more nuanced understanding of the underlying causes
of the poor quality of life associated with CKD. Epoe-
tin beta-methoxy polyethylene glycol and Darbepoetin
Alfa are the drugs of choice for the treatment of anaemia
in CKD patients. Additionally, it is crucial to consider
potential confounding factors such as socioeconomic
status and comorbidities to obtain a more accurate pic-
ture of the impact of CKD on HRQoL. To ensure a com-
prehensive understanding, future studies should aim
for larger sample sizes and utilise more comprehensive

assessments to provide a clearer understanding of the
complex relationship between CKD and quality of life.
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