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Abstract.
Chronic kidney disease (CKD) is defined as decreasing kidney function (GFR < 60
ml/minute/1.73 m2) for more than 3 months. Anemia is a common complication of
CKD due to a decrease in the hormone erythropoietin related to hemoglobin levels.
One of the anemia therapies involves using folic acid. Folic acid helps the process of
nucleoprotein synthesis and erythropoiesis maintenance. The objective of this study
was to determine the pattern of folic acid applied to CKD patients with anemia at
University of Muhammadiyah Malang General Hospital. Observational, descriptive, and
retrospective data collection methods were used. The results showed that there were
17 patients (47%) with a single use of folic acid (3x1 mg, oral); the most common pattern
of the two-combination was folic acid (3x1 mg, oral) and PRC (250 ml, intravenous
[iv]), which was given to 11 patients (65%); and the most common pattern of three-
combination was folic acid (3x1 mg, oral), Promavit® (3x1 tab, oral), and PRC (250 ml, iv),
which was given to 2 patients or 100%. Of the 16 switch patterns, the most of common
combination was a single pattern of folic acid (3x1 mg, oral) and a combination of folic
acid (3x1 mg, oral) and PRC (250 ml, iv), given to 7 patients (44%).
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1. Introduction

Chronic Kidney Disease (CKD) is defined as a decreasing kidney function based on a
Glomerular Filtration Rate (GFR) less than 60 ml/minute/1.73 m2. Related to this, the most
dangerous risk factor is cardiovascular disease. Based on the glomerular filtration rate,
the CKD classification is divided into five stages, and a GFR value less than 15 ml/minute
will lead to End-Stage Renal Disease (ESRD)[1].

According to the Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI),
using data on the percentage of CKD stages 1-4 in a population aged 18 years or
older in the United States in 2013-2016, approximately 15% of adults suffered from this
disease. Based on gender, the prevalence in women was higher (15%) than men (12%)
[2]. According to the results of Indonesian Basic Health Research (2018), the prevalence
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of CKD in the population aged over 15 years has increased by 0.38% compared to that
in 2013. According to age characteristics, the highest prevalence is in the age groups of
65-74 (0.82%) and older than 75 years (0.75%). The prevalence of CKD in men (0.42%)
is higher than women (0.35).

Several diseases underlying the occurrence of CKD are diabetes mellitus and hyper-
tension [3]. Atherosclerosis and arteriosclerosis in hypertension damage the renal arter-
ies, causing an increase in intraglomerular pressure and hyperfiltration and resulting in
glomerulosclerosis [4]. In addition, increased activity of the Renin Angiotensin Aldos-
terone System (RAAS) can increase the angiotensin II level, which has a vasoconstrictive
effect and can decrease peritubular capillary blood flow in the glomerulus and cause
sclerosis, leading to kidney damage [5]. Meanwhile, in a diabetes mellitus condition,
hyperglycemia can damage the blood vessels of the kidneys so that protein (albumin)
can penetrate the glomerulus. The persistent proteinuria will lead to a progressive
decline in kidney function and decrease the value of the glomerular filtration rate.
Proteinuria, or albuminuria, accompanied by a decreasing GFR value can cause ESRD
and increase diabetic patients’ mortality [6][7][8].

Clinical manifestations of chronic kidney disease development are asymptomatic or
do not show metabolic disturbances at the early stage (stage 1-2) in CKD patients.
At stages 3 to 5 (ESRD), anemia, hypertension, electrolyte disturbances, metabolic
acidosis, and osteodystrophy often appear. Signs and symptoms of CKD will develop
with increasing kidney damage [9][10].

Decreased kidney function can cause a decrease in hemoglobin (Hb) levels. Anemia
is a complication that often occurs in CKD patients. It occurs due to peritubular cell
damage that leads to inadequate secretion of erythropoietin (EPO). The hormone EPO,
produced in the kidney, plays a significant role in the proliferation and differentiation of
erythrocytes [1].

Pharmacological therapy that can be given is iron supplementation, Erythropoietin-
stimulating agent (ESA) therapy at Hb level below 10.0 g/dl. In addition, anemia due to
folate and vitamin B12 deficiency and undergoing hemodialysis can be treated with folic
acid and vitamin B12. Another therapy that can be given when the Hb level is below 7.0
g/dl is Packed Red Cells (PRC) transfusion [11][8].

Folic acid is one of the pharmacological therapies that can be given to chronic
kidney disease patients. Folic acid has a major role in DNA synthesis and erythropoiesis
maintenance. A decrease in DNA synthesis can cause the manifestation of macrocytic
anemia. Folic acid is water-soluble, so it is easily lost in patients undergoing hemodial-
ysis. In these conditions, routine supplementation with a dose of 1-5 mg/day can be
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given. Target therapy recommendations based on hemoglobin levels are 11.5-12.0 g/dl
[12][13][14].

2. Research Methods

This research was observational, not by intervening or treating the sample. The method
used was a descriptive design and retrospective data collection by processing Health
Medical Record data of patients diagnosed as CKD with anemia at University of Muham-
madiyah Malang General Hospital in the period of January 2020-May 2021.

3. Results and Discussion

Research conducted on CKD patients with anemia who received folic acid therapy
at UMM General Hospital from January 2020 to May 2021 showed a population that
received folic acid therapy as many as 120 Health Medical Record data, and those who
met the inclusion criteria, namely CKD patients with anemia receiving folic acid therapy,
were as many as 23 samples.

3.1. Patient Demographic Data

Table 1: CKD Patients Distribution by Gender.

No Gender Number of Patient Percentage
(%)

1 Male 9 39

2 Female 14 61

Total 23 100

Based on Table 1, of the 23 samples obtained, most of the patients were female
(61%). In general, women have less muscle mass than men. Since muscle mass acts as a
determinant of serum creatinine concentration, the creatinine value becomes less and
causes an increase in the prevalence of CKD among women [15]. Anemia conditions
in CKD are 2.2 times more likely in women than men because the former has lower
hemoglobin concentrations [16].

Based on Table 2, the highest prevalence of chronic kidney disease with anemia
was at the age of 56-65 years, as many as 7 patients (30%). From the age of 40, renal
filtration decreases by about 1% per year. Kidney function will decrease with increasing
age, as indicated by a decrease in the value of the glomerular filtration rate [17][18].
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Table 2: Age Groups of CKD Patients with Anemia.

No Age
Classification
*

Number of Patients Total
Percentage

1 15-30 years 3 13

2 31-45 years 3 13

3 46-55 years 6 26

4 56-65 years 7 30

5 > 66 years 4 17

Total 23 100

Table 3: Distribution of Insurance Status of CKD Patients with Anemia.

No Insurance Status Number of Patients Percentage (%)

1 BPJS 23 100

2 General Patient 0 0

Total 23 100

Table 3. illustrates that from all samples, patients were covered by BPJS (Social
Security Administrator for Health) (100%). After cardiovascular disease, the second-
largest expenditure of BPJS was the treatment of kidney disease. Health care financing
by BPJS for kidney disease, both inpatient and outpatient, has been increasing since
2014 [19].

3.2. Medical History of Patients with CKD Diagnosis

Table 4: Medical history of patients with CKD diagnosis.

No Disease
History

Number of
Patients *

Percentage
(%)

1 Hypertension 12 46

2 Diabetes
Mellitus

10 38

3 Gout/Uric acid 1 4

4 Cardiovascular
disease

2 8

5 Cholesterol 1 4

Total 26 100

Table 4. shows the prevalence of medical history of patients with chronic kidney
disease, namely hypertension (46%) and diabetes mellitus (38%). Uncontrolled blood
pressure can cause an increase in intraglomerular pressure and hyperfiltration, which
can lead to glomerulosclerosis [4]. Whereas in diabetes mellitus, hyperglycemia can
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cause microvascular complications, resulting in glycated protein formation and caus-
ing blockage of small blood vessels in the kidneys. This damage can decrease the
glomerular filtration function [6]. Anemia is an common occurrence in CKD patients.
Cardiovascular compensation in the setting of anemia produces a stage of high ouput,
characterized by higher heart rate and increased stroke volume. Anemia has been
associated with the development of Left Ventricular Hypertrophy (LVH), and this asso-
ciation was found to increase the risk of myocardial infarction. This complication could
contribute to acute heart failure development or exacerbation of chronic heart failure in
COVID-19 patients, but the pathogenesis is incompletely understood, but some of the
underlying mechanisms may include myocardial injury, acute coronary syndrome, and
sustained cardiac arrhythmias [20].

3.3. Patterns of Use of Folic Acid Therapy in CKD Patients with
Anemia

Table 5: Usage Pattern of Single Folic Acid in CKD Patients with Anemia.

No. Regimen Dosage Number of Patients * Percentage (%)

1. Folic Acid (3x1 mg) po 11 65

2. Folic Acid (1x1 mg) po 2 12

3. Folic Acid (3x400 mcg) po 4 24

Total 17 100

*One patient may receive more than one therapy and switch patterns

Based on Table 5, the most common pattern of single use of Folic Acid is Folic Acid
(3x1 mg) po as many as 11 patients (65%). In a study by Meriyani et al. (2018) on the usage
of antianemia in patients with chronic kidney failure at the Wangaya Regional General
Hospital, folic acid alone was more widely used, as many as 61 patients (95.31%). Folic
acid plays a role in DNA synthesis and erythropoiesis maintenance. Folate deficiency
can be given daily at a dose of 1 mg. Hemoglobin will increase slowly around 2.0-3.0
g/dl after approximately two weeks of treatment [13][9].

Based on Table 6, the most common usage pattern of the two-combination of Folic
Acid is Folic Acid (3x1 mg) po + PRC (250 ml) iv., as many as 11 patients (65%). In a study
conducted by [18], a combination of two anemia drugs used in chronic kidney failure
patients undergoing hemodialysis was PRC transfusion and Folic Acid (5%). Transfusions
can be given if the hemoglobin level is less than 7.0 g/dl.

Based on Table 7, the pattern of using a three-combination of folic acid is found in 2
patients. Promavit® contains several agents that increase hemoglobin levels, namely
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Table 6: Usage Patterns of Two-Combination of Folic Acid in CKD Patients with Anemia.

No. Medication Number of Patients Percentage (%)

1. Folic acid (3x1 mg) po + PRC (250
ml) (iv)

11 65

2. Folic acid (3x400 mcg) po + PRC
(250 ml) (iv)

1 6

3. Folic acid (3x1 mg) po + Pro-
mavit®* (3x1 tab) po

4 24

4. Folic acid (1x1 mg) po + PRC (250
ml) (iv)

1 6

Total 17 100

*Promavit® (Tuna oil 179 mg, omega-3 64.5 mg, DHA 48.5 mg, EPA 12.5 mg, folic acid 400
mcg, vitamin A 345 iu, vitamin D3 34.5 iu, vitamin B12 0.5 mcg, vitamin B6 150 mcg, Ca
carbonate 100 mg, Mg oxide 62.5 mg, Fe fumarate 23.5)

Table 7: Usage Patterns of Three-Combination of Folic Acid in CKD Patients with Anemia.

No. Medication Number of Patients Percentage (%)

1. Folic acid (3x1 mg) po + Pro-
mavit®* (3x1 tab) po + PRC (250
ml) (iv)

2 100

Total 2 100

vitamin B12 and Fe Fumarate. Vitamin B12 has the same role as folic acid, which
normalizes DNA synthesis during hemoglobin production [21]. Meanwhile, iron will form
the core of the iron porphyrin heme ring and together with the globulin chain will form
hemoglobin [22].

Table 8. shows the switching therapy, and the pattern of using anemia therapy in
each patient is varied. The most common switching pattern on 7 patients (44%) was
from the 1𝑠𝑡 pattern, which is Folic Acid (3x1 mg) po, to the 2𝑛𝑑 pattern using Folic Acid
(3x1 mg) po + PRC (250 ml) iv. The pattern of changing anemia therapy can be reviewed
based on laboratory data in the form of hemoglobin levels. If the hemoglobin level is
less than 7.0 g/dl, PRC transfusion can be given, and at hemoglobin levels more than
7.0-11.0 g/dl, folic acid therapy can be given to maintain the hemoglobin target.

3.4. Duration of Folic Acid Use in CKD Patients with Anemia

Based on table 9, the most common duration of Folic Acid usage in CKD patients
with anemia is for 1-3 days, as many as 15 patients (65%). The duration of Folic Acid
administration can be seen based on the patient’s clinical condition and the hemoglobin
level. The hemoglobin level will increase slowly around 2.0-3.0 g/dl after approximately
two weeks of treatment [9].
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Table 8: Switching Patterns (Switches).

Pattern 1 Pattern 2 Pattern 3 ∑ (%)

Single Two-Combination

Folic Acid (3x1 mg)
po

Folic Acid (3x1 mg) po + PRC
(250 ml) (iv)

7 44

Single Two-Combination

Folic Acid (3x400
mcg) po

Folic Acid (3x400 mcg) po +
PRC (250 ml) (iv)

1 6

Single Single

PRC (250 ml) (iv) Folic Acid (3x400 mcg) po 2 13

Single Single

PRC (250 ml) (iv) Folic Acid (3x1 mg) po 1 6

Three-Combination Two-Combination

Folic Acid (3x1 mg)
po + Promavit®* (3x1
tab) po + PRC (250
ml) (iv)

Folic Acid (3x1 mg) po +
Promavit®* (3x1 tab) po

2 13

Single Two-Combination

PRC (250 ml) (iv) Folic Acid (3x1 mg) po +
Promavit®* (3x1 tab) po

1 6

Single Two-Combination Single

Folic Acid (3x1 mg)
po

Folic Acid (3x1 mg) po + PRC
(250 ml) (iv)

Folic Acid (3x1
mg) po

1 6

Single Two-Combination Single

PRC (250 ml) (iv) Folic Acid (1x1 mg) po + PRC
(250 ml) (iv)

Folic Acid (1x1
mg) po

1 6

Total 16 100

Table 9: Duration of Folic Acid Use in CKD Patients with Anemia.

No Therapy
Duration

Number of
Patients

Percentage
(%)

1 1-3 days 15 65

2 4-5 days 8 35

Total 23 100

3.5. Length of Treatment for CKD Patients

Table 10: Length of Treatment for CKD Patients.

No Length of Treatment Number of Patients Percentage
(%)

1 1-5 days 21 91

2 6-10 days 2 9

Total 23 100
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Based on table 10, the longest treatment duration for chronic kidney disease patients
was 6-10 days, as many as 2 patients (9%), and mostly, 21 patients (91%) were treated
for 1 to 5 days.

3.6. Condition of CKD Patients on Medical Discharge

Table 11: Condition of CKD Patients on Medical Discharge.

Condition on Hospital
Discharge

Number of Patients Percentage
(%)

Improved 23 100

Patient Discharge
against Medical Advice
(DAMA)

0 0

Died 0 0

Total 23 100

Table 11. shows that of 23 chronic kidney disease (CKD) patients at UMM General
Hospital in the period of January 2020 to May 2021, all patients left the hospital in an
improved condition.

4. Conclusion

1. There were 17 patients (47%) with a single use of Folic Acid, 17 patients (47%) with
a two-combination, and 2 patients (6%) with a three-combination.

2. The most common pattern of the single-use was Folic Acid (3x1 mg) po. (given to
11 patients or 65%), the most common pattern of the two-combination was Folic
Acid (3x1 mg) po and PRC (250 ml) iv (given to 11 patients or 65%), and the most
common pattern of the three-combination was Folic Acid (3x1 mg) po., Promavit®
(3x1 tab) po, and PRC (250 ml) iv (given to 2 patients or 100%).

3. Of the 16 switch patterns, the most common combination was a single pattern of
Folic Acid (3x1 mg) po and a combination of Folic Acid (3x1 mg) po + PRC (250 ml)
(iv), given to 7 patients (44%).
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