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Abstract

Original Article

Introduction

Hemodialysis  (HD) is one of the treatments that is done to 
replace renal function. Usually, HD centers in all the hospitals 
will carry out the treatment process appropriate with the 
guidelines that they used. One of the guidelines famous for HD 
ward is KDOQI Clinical Practice Guideline Hemodialysis.[1]

Hepatitis C virus (HCV) is transmitted mainly through intravenous 
infusions.[2] In Asia, HCV infection has become a serious public 
health problem because it is difficult to identify carriers of HCV 
and take effective security measures in the HD center, so patients 
undergoing dialysis are often exposed to HCV.[3]

The European Renal Best Practice  (ERBP) workgroup 
considers isolation of HCV‑positive patients who are 

undergoing HD, although the Kidney Disease Improving 
Global Outcomes  (KDIGO) workgroup concluded that the 
isolation of HCV‑infected patients is not recommended.[4]

According to the Association of Nephrologist  in 
Indonesia  (Pernefri) recommendation, isolation and using 
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special HD machines are not necessary for HD patients who 
have been infected by HCV (Recommendation for controlling 
hepatitis B virus and HCV infection by PERNEFRI), while the 
Ministry of Health Malaysia recommend that HD patients who 
have been infected by HCV should be dialyzed in a separate 
room or a separate area with a fixed partition and dedicated 
machines.

Materials and Methods

Study location
The research was carried out in the HD ward of Cempaka Putih 
Islamic Hospital, Jakarta, Indonesia, and General Hospital, 
Pulau Pinang, Malaysia.

Study participants
The study included diabetic and/or hypertensive patients 
who underwent HD. Universal sampling was used to select 
patients based on the inclusion criteria among 178 patients 
who had been followed up for 9 months and 185 patients who 
died in the last 5 years in a HD center Jakarta, Indonesia. In 
a HD center, Penang, universal sampling was used to select 
among 78 patients who had been followed up for 9 months 
and 14 patients who died in the last 5 years.

Study design
This was a cohort prospective and retrospective study
1.	 Inclusion criteria:
	 a.	 All HD patients who are diabetic and/or hypertensive
	 b.	 Patients ≥18 years.
2.	 Exclusion criteria:
	 a.	 Patients <18 years
	 b.	 Cancer patients
	 c.	 Pregnancy patients
	 d.	 HIV/AIDS patients
	 e.	 Systemic lupus erythema patients.

Ethical clearance
Ethical clearance was sourced from the Ethical Medical 
Committee of the Faculty of Medicine in Indonesia and 
Committee Research Center in Pulau Pinang, Malaysia. The 
approval letters were given before the start of data collection. 

Data were collected at Cempaka Putih Islamic Hospital, Jakarta, 
Indonesia, and General Hospital, Pulau Pinang, Malaysia.

Data collection and handling
The researcher would define the patients by the list of patients 
in the ward and before collecting data from the medical record, 
the researcher would explain about the research (background 
and the purpose of the research) to the patients. Data collection 
would be started after patients signed the informed consent as 
an agreement of the research. The data were arranged according 
to the sociodemographic status, laboratory value checked, and 
current medication and transferred to clinical research form. 
The researcher would follow up the patients for 9 months. It 
can be seen in the research framework [Figure 1].

Results

There was a significant relationship between HCV during the 
first checkup and HCV during the second checkup among 
HD patients who had been followed up for 9 months in a HD 
center, Jakarta, Indonesia, as shown in Tables 1 and 2. The 
total number of patients who had hepatitis C during the first 
checkup and in the second checkup was different in this HD 
center, while in the first checkup, 46 HD patients were found 
to be reactive in HCV. It increased in the second checkup, 
while 60 HD patients were determined to be reactive in HCV.

The highest number  (58.38 &age) of HD patients who had 
been infected by hepatitis virus was observed in a HD center 
Jakarta, Indonesia, for both prospective and retrospective data. 
The highest number of patients who had hepatitis C infection 
was the patients who had the month’s life since initiating of 
HD between 13 and 48 months for HD patients who had died 
in the last 5 years in a HD center, Jakarta, Indonesia, as shown 
in Table 3.

Table 4 shows the relationship between the first follow‑up, 
second follow‑up, and third follow‑up of SGPT and SGOT 
for hepatitis C infection among HD patients who had died in 
the last 5 years in a HD center Jakarta, Indonesia. Significant 
relationship was found between the first, second, and third 
follow‑up of SGPT for hepatitis C infection but for SGOT, 

Table 1: The number of hemodialysis patients who had hepatitis C and the correlation with the clinical outcome among 
diabetic/hypertensive patients who underwent hemodialysis in a hemodialysis center, Jakarta, Indonesia, and Penang, 
Malaysia

HD Center The number of patients 
who had hepatitis c

Clinical outcome (patients) Total (patients) n (%) P** (Hepatitis 
C vs. Clinical 

Outcome)

P** (Hepatitis C during 
first‑ checkedup vs. 
second‑ checkedup)

Survive n (%) Died n (%)

HD Center 
Jakarta, 
Indonesia

HCV First‑ Checked 38 (21.35) 8 (4.49) 46 (25.84) ‑ P<0.001*

HCV Second –Checked 52 (29.21) 8 (4.49) 60 (33.71) 0.34
HD Center 
Penang, 
Malaysia

HCV First‑Checked 4 (5.13) 1 (1.28) 5 (6.41) ‑

HCV Second‑ Checked 4 (5.13) 1 (1.28) 5 (6.41) ‑
**χ2. HCV: Hepatitis C virus, HD: Hemodialysis
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the significant relationship can be seen only between the third 
follow‑up and hepatitis C infection, P < 0.005. Correlation 
between the first and third follow‑up of SGPT and SGOT 
laboratory value among HD patients who had died in the last 
5 years in a HD center, Jakarta, Indonesia, showed a significant 
relationship (P < 0.001) as shown in Table 5.

Table 6 shows anemia medication that hemodialyzed patients 
used in both the HD centers. More than 90% of hemodialyzed 
patients in Malaysia used erythropoietin  (EPO), but only 
15.20% of hemodialyzed patients in Indonesia used EPO, 
and during research based on the investigation in the HD 

ward., (new Sentence) Most of the patients in Indonesia had 
experience in below of hemoglobin level (<8 mg/dl). Blood 
transfusion was the common way to treat the patients having 
lower value than a normal range of hemoglobin in Indonesia.

Figure 2 shows HD patients who had hepatitis in a HD 
center, Jakarta, Indonesia, and Penang, Malaysia. Significant 
relationship was found among overall comparisons between 
survival analysis and duration/session of HD among HD 
patients who had hepatitis in HD center, Jakarta, Indonesia, 
and Penang, Malaysia. Hepatitis patients who underwent HD 
in Malaysia had a greater survival rate compared with that of 
the Indonesian patients.

Discussion

There were two types of data which had been collected 
from each of the HD centers in Jakarta, Indonesia, and 

Table 2: The number of diabetic and/or hypertensive patients who underwent hemodialysis with hepatitis C infection in a 
hemodialysis center, Jakarta, Indonesia, and Penang, Malaysia

Item Indonesian prospective 
(n=178), n (%)

Malaysian prospective 
(n=78), n (%)

Indonesian retrospective 
(n=185), n (%)

Malaysian retrospective 
(n=14), n (%)

Hepatitis 60 (33.70) 5 (6.41) 108 (58.38) 4 (28.57)

Table 3: The number of hemodialysis patients who had 
hepatitis C infection based on the month’s life since 
initiating hemodialysis among hemodialysis patients who 
had died in the last 5  years in a hemodialysis center, 
Jakarta, Indonesia

Items (months) n (number of patients) for liver 
infection

Yes No
<1 9 28
1-6 13 10
7-12 20 15
13-24 27 5
25-48 27 16
≥49 12 3
Total 108 77

Table 4: Correlation between the first follow‑up, 
second follow‑up, and third follow‑up of serum 
glutamic pyruvic transaminase and serum glutamic 
oxaloacetic transaminase for hepatitis C infection among 
hemodialysis patients who had died in the last 5  years in 
a hemodialysis center, Jakarta, Indonesia

Items Median P*

No hepatitis C 
infection (n=77)

Yes hepatitis C 
infection (n=108)

SGPT
First follow‑up 22 30 0.008*
Second follow‑up 27 33 0.001*
Third follow‑up 25 34 0.007*

SGOT
First follow‑up 29 31.5 0.66
Second follow‑up 34 33 0.71
Third follow‑up 41 65.5 0.001*

*A Mann–Whitney U‑test. SGPT: Serum glutamic pyruvic transaminase, 
SGOT: Serum glutamic oxaloacetic transaminase

Table 5: Correlation between the first follow‑up and 
third follow‑up of serum glutamic pyruvic transaminase 
and serum glutamic oxaloacetic transaminase among 
hemodialysis patients who had died in the last 5  years in 
a hemodialysis center, Jakarta, Indonesia

Item P*
SGPT first follow‑up–SGPT third follow‑up <0.001*
SGOT first follow‑up–SGOT third follow‑up <0.001*
*Wilcoxon signed rank test. SGPT: Serum glutamic pyruvic transaminase, 
SGOT: Serum glutamic oxaloacetic transaminase

Table 6: Recombinant human erythropoietin used 
by diabetic/hypertensive patients who underwent 
hemodialysis  (for prospective sample/9‑month follow‑up) 
in a hemodialysis center, Jakarta, Indonesia, and in a 
hemodialysis center, Penang, Malaysia

Components Indonesia 
(n=178), n (%)

Malaysia 
(n=78), n (%)

Rhu‑EPO
No 152 (84.80) 5 (6.40)
Yes 27 (15.20) 73 (93.60)

Rhu‑EPO
No 152 (84.80) 5 (6.4)
EPO 2000/week 27 (15.20) 9 (11.5)
EPO 4000/week ‑ 17 (21.8)
EPO 6000/week ‑ 22 (28.2)
EPO 8000/week ‑ 11 (14.1)
EPO 10,000/week ‑ 6 (7.7)
EPO 12,000/week ‑ 8 (10.3)

Rhu‑EPO: Recombinant human erythropoietin
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Figure 2: Survival analysis of hepatitis patients based on the 
duration/session of hemodialysis among hemodialysis patients who 
had been followed up for 9 months in a hemodialysis center, Jakarta, 
Indonesia, and in a hemodialysis center, Penang, Malaysia
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Figure 1: Research framework

Penang, Malaysia. Retrospective samples were done by 
taking data of HD patients who had died in the last 5 years 
and prospective samples were collected by following and 
evaluating HD patients for 9  months in both countries 
Table 2. The patients who were included in this study were 
diabetic and/or hypertensive patients who underwent HD 
because diabetes and hypertension are the main causes of 
HD.[5,6]

The 2002 EBPG and the ERBP workgroup considers isolation 
of positive patients in HD centers with a high HCV patients, 
although KDIGO workgroup concluded that the isolation of 
HCV‑infected patients is not recommended and the use of 
dedicated dialysis machines for HCV‑infected patients is also 
not recommended.[7]

From this study, there were no special HD rooms and machines 
for HD patients who had hepatitis C in a HD center, Jakarta, 
Indonesia, and thus an increase was observed in the patient’s 
number who had hepatitis C upon second follow up. These 
patients mixed with the other HD patients who did not have 
hepatitis C. In this HD center, special HD rooms and machines 
were only for HD patients who had hepatitis B and HIV 
infection.

The impact of this mixing was the reduction of the month’s life 
since initiating HD, while the biggest number of patients who 
had liver infection (hepatitis) had a month’s life of 13–48 months 
since initiating HD. This was in contrast to the clinical pattern 
in a HD center Penang, Malaysia, in which the patients were 
located according to the type of infection and this HD center 
did not mix the HD patients who had hepatitis infection and 
those who did not have. Also there were special HD rooms and 
machines for hepatitis B and hepatitis C HD patients.

Some laboratory values that can help to know the progression 
of the hepatitis infection are alkaline phosphatase, alanine 
transaminase (ALT), SGPT, and SGOT[8,9]. ALT and aspartate 
transaminase (AST) are used as the determinants for the liver 
diseases.[10] Especially, ALT is the most reliable biochemical 
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value to indicate the injury of hepatocytes. The level of ALT 
shows greater increase than AST in the hepatic cells at the low 
level damage to hepatocytes.[10]

Blood transfusion was also found to be a factor, which 
contributed to the high hepatitis incident in a HD center, 
Indonesia. Blood transfusion was given to hemodialyzed 
patients who had hemoglobin  <8  mg/dl. Knudsen et  al. 
reported a statistically significant difference in the number 
of blood transfusions between anti‑HCV‑positive and 
indeterminate patients compared with anti‑HCV‑negative 
patients (30 vs. 13 transfusions, P < 0.005).[11]

For survival of HD patients who had hepatitis, Kalantar et al. 
study identified the association of hepatitis C and death risk 
among HD patients.[12] Due to that, the significant relationship 
between hepatitis C and death risk among HD patients is 
possible. From Kaplan–Meier analysis, it has been known 
that survival percentage in a HD center, Penang, Malaysia, is 
higher than that in Jakarta, Indonesia, as shown in Figure 1.

Conclusion

Besides providing special HD rooms and machines for HD 
patients with hepatitis C, minimizing blood transfusion to 
the patients on HD is important to reduce the chance for the 
patients to get hepatitis C and to increase the percentage of 
survival.
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