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Introduction

Chronic kidney failure or Chronic Kidney Disease (CKD) is an abnormality in kidney function
and structure, where the glomerular filtration rate is less than 60 mL/min/1.73 m2 and kidney
damage occurs that lasts more than 3 months. This kidney damage is characterized by
albuminuria where the albumin excretion rate is >30 mg/24 hours or the urine albumin
creatinine ratio is >30 mg/mmol, abnormal urine sediment, electrolyte disturbances and other
abnormalities (Dewi & Maharianingsih, 2021). Medical procedures that are often performed
on patients with CKD are hemodialysis (HD). Hemodialysis must be carried out regularly
throughout life 2 to 3 times a week or more and is carried out 3 times 4 hours a week (Sudoyo
et al., 2014; Garg et al., 2017; Sembiring et al., 2024).

During the COVID-19 pandemic, patients undergoing hemodialysis are considered at high risk
for SARS-CoV-2 infection. Hemodialysis patients are patients with a group of weakened
immune systems characterized by a decrease in the number of lymphocytes (Campo te al.,
2022; Van Praet et al., 2021). This causes hemodialysis patients to be at high risk for infections
including COVID-19 infection. The prevalence and severity of COVID-19 among
hemodialysis patients vary worldwide (Hag et al., 2020). Xiong et al. (2020) reported 154 cases
of COVID-19 among 7153 hemodialysis patients in China (Hidayat, 2016), while Goicoechea
et al. (2020) reported 36 confirmed cases of COVID-19 among 283 hemodialysis patients in
Spain. In addition, Alberici et al. reported 94 patients positive for SARS-CoV-2 infection in a
total population of 643 hemodialysis patients in Italy (Albalate et al., 2020).

Based on the results of the 2018 Riskesdas, chronic kidney disease increased by 1.8% from
2013. The results of data obtained from the Indonesian Nephrology Association (PERNEFRI)
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in 2018 showed an increase in new kidney failure patients undergoing hemodialysis of 66,433
and active hemodialysis patients of 132,142 out of 265 million Indonesians (IRR, 2018).

According to research by Widyantara & Yuwono (2023), hemoglobin levels in patients before
hemodialysis can drop to 7.4 g/dL, but after undergoing hemodialysis, hemoglobin levels
increase with the highest value reaching 10.7 g/dL. In addition, hemodialysis therapy also
affects the number of platelets; before hemodialysis, the number of platelets can drop to
173,000 mm3, while after hemodialysis, the number of platelets increases with the highest value
reaching 277,666 mm3. This finding is in line with the results of research by Rosdewi et al.
(2023), which shows that hemodialysis therapy carried out routinely in patients with end-stage
chronic kidney disease can increase hemoglobin levels and reduce creatinine levels in the
blood. Based on the information above, this study aims to clarify the relationship between the
duration of hemodialysis with Hemoglobin and Creatinine in Hemodialysis patients.

Methods

The research design used is prospective and retrospective cohort. For the Retrospective period
of January 2022-January 2023, researchers collected previous information regarding exposure
factors within a certain period of time (Bishop et al., 2018). While for the prospective period
of February - April 2024, aiming to find out the cause of the disease in low incidence, requires
a long study and a large sample in order to have a valid statistical value (Prasasty & Legiran,
2023). The population in this study were hemodialysis patients receiving erythropoietin
treatment who were registered at the Jakarta Teaching Hospital. Determination of the large
number of samples in this study used the total sampling technique, namely the total sampling
that had been identified as many as 259 who met the inclusion criteria from a total population
of 290.

Result and Discussion
Respondent Characteristics

Of the total 259 respondents, the distribution of characteristics of hemodialysis patient
respondents based on the age range of respondents in this study was 18 years to 82 years (n =
259 respondents) with an average respondent age of 52.93 years (SD = 11.81) and the age of
40-60 years was the largest respondent undergoing hemodialysis, namely 176 (68%). This is
in line with previous research (Anwar & Muntaha, 2018) which stated that the average age of
those undergoing hemodialysis was 44.82 years. There are changes in kidney function with
increasing age after the age of 40 years there is a progressive decrease in GFR until the age of
70 years of approximately 50% of normal (Devi & Rahman, 2022).

Meanwhile, the majority of respondents based on gender, namely male respondents are greater
(51%) compared to female respondents (49%). This is also the same as the 2016 IRR that there
were 54.7% of male Hemodialysis patients while females were 45.3%. Several previous studies
have revealed that most male CKD patients are young to adults, while female CKD patients
are more often found in the pre-elderly and elderly age groups (Ahmed & Dumanski, 2021).

Table 1. Duration of Hemodialysis

Hemodialysis Duration Total
<5 Years 190 73%
6-10 Years 63 24%
>10 Years 6 2%
Total 259 100%

The duration of hemodialysis is mostly done under 5 years around 73%. Where more new
patients are doing hemodialysis.
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Creatinine Level Examination

Table 2. Hemoglobin and Creatinine Levels

N Minimum | Maximum | Mean Std. Deviation
Hemoglobin Level 259 3 14 9.03 1,771
Creatinine 259 2 31 9.28 4.381

In terms of hemoglobin level characteristics, it is known that the average hemoglobin value of
respondents is 9.3 g/dl, with a range of values from 3 g/dl to 14 g/dl. This is in line with the
research of (Ladesvita, 2021) which explains that the average hemoglobin value of respondents
is 8.5 g/dl, with the lowest level of 6 g/dl and the highest level of 12.1 g/dl. Research conducted
by Misnawati et al. (2022) also showed the same results, where the majority of respondents
had low hemoglobin values. Low hemoglobin levels in chronic kidney failure patients are
caused by lack of iron intake and a decrease in erythropoietin hormone due to decreased kidney
function. In addition, decreased hemoglobin in chronic kidney failure patients is caused by the
hemodialysis process itself (Agustina & Purnomo, 2019; Portolés et al., 2021).

The average creatinine value of respondents was 9.28 mg/dL, with a range of values from 2
mg/dL to 31 mg/dL. In hemodialysis therapy, in patients who have high creatinine levels due
to chronic kidney failure or patients with kidney dysfunction, creatinine filtration capacity will
decrease and serum creatinine will increase. Increased creatinine levels in the blood can also
be caused by consuming too much beef, heavy physical activity, and consuming drugs
including vitamin C, cephalosporin antibiotics, and aminoglycosides so that patients must be
able to reduce these foods and drugs (Prodyanatasari & Purnadianti, 2024).

Relationship Between Hemodialysis Duration and Hemoglonin and Creatinine
Table 3. Relationship between duration of hemodialysis and laboratory results

Variables Median P-Value
Hemodialysis Duration - Creatinine 8.4 0.001*
Hemodialysis Duration -Hemoglobin 135.26 0.001*

Wilcoxon test * P Value < 0.05 significant

Based on the results of data analysis in table 3 where the duration of hemodialysis with
hemoglobin obtained a significant value of 0.001 and based on this value because the p value
<0.05 so that there is a relationship between the duration of hemodialysis and hemoglobin. This
is in accordance with research conducted by (Agustina & Purnomo, 2019) which states that the
duration of hemodialysis has an effect on hemoglobin levels. With a value of R2 = 13.3 which
means that the duration of hemodialysis has an effect of 13.3% on the decrease in hemoglobin
levels. Where patients who have undergone hemodialysis for a long time will have high levels
of urea and creatinine. High urea will interfere with the production of erythropoietin. As a
result, the number of red blood cells decreases and results in a decrease in hemoglobin levels.

The statistical results of the duration of hemodialysis with creatinine obtained a significant
value of 0.001, so based on this value because the p value <0.05, there is a relationship between
the duration of hemodialysis and creatinine. This study is in line with the results of this study
conducted by (Nursiyah., 2020), based on the results of statistical tests using the Paired Sample
T-Test, a p value of 0.000 <0.05 was obtained, which means that there is an effect of
hemodialysis on reducing blood creatinine in chronic kidney failure patients in the
Hemodialysis Room of Dr. Chasbullah Abdulmadjid Hospital, Bekasi City.

Blood creatinine levels increase in patients with kidney failure due to kidney damage,
especially disorders of glomerular function (Bishop et al., 2018). This increase in creatinine
levels is often associated with high protein consumption in patients with chronic kidney failure.
Several factors that influence increased blood creatinine levels include a high-protein diet,
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while decreased creatinine levels can be influenced by a low-protein diet and decreased muscle
mass due to weight loss (Anita, 2020). Therefore, for patients with creatinine levels that have
exceeded normal limits, the therapy that is usually performed is hemodialysis.

Conclusion

Based on the results of the study conducted at the Jakarta Teaching Hospital, the author
concluded that out of 259 samples, most respondents had undergone hemodialysis for less than
5 years. Where there is a significant relationship between the duration of hemodialysis and
hemoglobin and creatinine levels in patients undergoing hemodialysis with erythropoietin
treatment who were vaccinated with the Covid-19 vaccine. For patients with chronic kidney
failure undergoing hemodialysis, they must continue to undergo hemodialysis therapy
regularly and maintain hemoglobin and creatinine levels within normal limits. For further
research, it is necessary to add several factors that affect the duration of hemodialysis in
hemodialysis patients.
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