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ABSTRAK 
 
Selama lebih dari dua dekade, kekurangan gizi telah dilaporkan sebagai komplikasi yang sering pada pasien hemodialisis. 
Prevalensi bervariasi dari 25 ke 75% di seluruh dunia. Berbeda dengan penelitian sebelumnya, penelitian ini membandingkan 
nutrisi pasien hemodialisis di negara berkembang dan negara maju. Hemodialisis data pasien diperoleh dari kelompok pasien di 
Surabaya, Indonesia dan Juntendo University, Jepang. Malnutrisi diperkirakan dengan serum prealbumin, protein yang mengikat 
albumin dan retinol. Malnutrisi terdapat pada 58% dari kelompok Surabaya dan 10% dari kelompok Juntendo. Serum albumin pra-
konsentrasi dalam kelompok Surabaya dan Juntendo masing-masing adalah 21,19 ± 7,9 dan 32,3 ± 7,45 mg/dl. Persentase pasien 
dengan pra-albumin kurang dari 22 mg/dl di Surabaya dan kelompok Juntendo adalah 58% dan 10%. Secara khusus, kadar pra-
albumin 22-15 mg/dl dan kurang dari 15 mg/dl pada kelompok Surabaya vs kelompok Juntendo, diamati pada 32% dan 26% vs 8% 
dan 2%. Kesimpulannya, gizi buruk menimpa sebagian besar pasien dialisis pada kelompok Surabaya. Kejadian yang dilaporkan 
adalah 58%. 
 
 
ABSTRACT 
 
For over two decades, malnutrition has been reported as frequent complication in hemodialysis patients. The prevalence has varied 
from 25 to 75% all over the world. In contrast to other studies, the present study will compare nutrition of hemodialysis patients in a 
developing country and a developed country. Hemodialysis patient data were obtained from patient groups in Surabaya, Indonesia 
and Juntendo University, Japan. Malnutrition was estimated by serum prealbumin, albumin and retinol binding protein. Malnutrition 
was present in 58% of the Surabaya group and 10% of the Juntendo group. Serum pre-albumin concentrations in the Surabaya 
group and Juntendo were 21.19 ± 7.9 and 32.3 ± 7.45 mg/dl, respectively. The percentages of patients with pre-albumin of less than 
22 mg/dl in the Surabaya and Juntendo groups were 58% and 10% respectively. Specifically, pre-albumin values of 22-15 mg/dl and 
less than 15 mg/dl in the Surabaya group vs. the Juntendo group were observed in 32% and 26% vs. 8% and 2%. In conclusion, 
malnutrition afflicts most patients on dialysis in the Surabaya group. Tthe reported incidence was 58%. 
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INTRODUCTION 
 
In the united state it was reported that 33,000 patients 
receive inadequate dialysis out of 2000,000 
hemodialysis patients (Sehgal et al. 2002) and the 
mortality rates are the highest in the industrialized 
world, 23% per year. Inadequate dialysis including 
malnutrition is also associated with increase mortality 
(Sehgal et al. 2002, Don & Kaysen 2000). For almost 
two decades, hemodialysis patients have been 
recognized as a risk group for malnutrition. In the 
dialysis population, the prevalence of malnutrition is 
particularly high in developing countries (Sharma et al. 
2003), where the number of potential barriers is very 
high. Although many investigators have reported on the 
malnutrition of hemodialysis patients, our knowledge on 

the prevalence of malnutrition and its implications in the 
hemodialysis population remain incomplete. The no 
previous reports of comparisons between malnutrition 
of hemodialysis patients in developing countries and in 
developed counties. These variations seem not simply to 
reflect local prevalence of malnutrition but rather 
suggest that some aspects of the dialytic process may 
expose patients to an increased risk of developing 
malnutrition. There is evidence of reduced rates of 
malnutrition in patients receiving appropriate hemo-
dialysis compared to those with inappropriate 
hemodialysis patients. Originally this was thought to 
show that malnutrition is influenced by the dialysis 
process. It is not appropriate to attribute the majority of 
malnutrition cases or if to the dialysis process. 
However, more recent studies have identified many 
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variables that are presumably related including quality 
of dialysis therapy, inflammation, demographic factors 
(age, cause of ESRD), and comorbid conditions at the 
start of the treatment (Qureshi et al. 1998, Enia et al. 
1993). Comorbidity factors may also influence 
nutritional intake or promote catabolism. 
 
Underdialyzed patients often suffer from anorexia due 
to the influence of uremic toxicity. Hospital admission 
rates and hospital days per-patient year were higher in 
the Surabaya group. Malnutrition remains associated 
with the highest mortality rates in HD patients. The poor 
prognosis of HD patients is usually attributed to their 
comorbid cardiac conditions. These conditions are 
frequent in the Surabaya group on the other hand, in HD 
patients in the Juntendo group most of the overt 
symptoms of uremia are diminished or disappear after 
treatment and the patients generally experience 
increased wellbeing and improved appetite. Even 
though considerable regional variability has been 
reported (Wimmer et al. 2003), the present study in 
different populations of hemodialysis patients might 
provide additional valuable information. The purposes 
of the present study were to assess the nutritional status 
in both groups and to study the influence of nutritional 
status on HD patients. 
 
 
MATERIALS AND METHODS 
 
Regarding dialysis conditions, in Surabaya group the 
unit concerned provided hospital hemodialysis mainly 
on a twice weekly basis with two dialysis shifts daily. 
Weekly dialysis duration ranged from 6 to 8 hours in 
about 75 % of patients. Dialysis was carried out using 
Niphro machines and acetate dialysate (flow rate, 500 
ml/min). Dialyzers all used cuprophan. Disposable 
equipment was used for dialysis and dialyzers were 
reused. Dialysis dose delivery was not estimated. 
Nutritional data was recorded at a mid-week dialysis 
session.  
 
In Juntendo group, dialysis was also carried out using 
Niphro machines, but was used polysulfone in the 
dialyzers. Standard dialysis treatment consisted of three 
weekly sessions using bicarbonate buffer without reuse 
of dialyzers. Weekly dialysis duration was 12 hours in 
all patients. Dialysis dose delivery was estimated from 
urea Kt/V. Nutritional data were recorded at a mid-week 
dialysis session Informed consent was obtained from 
each patient in both groups. 
 

For biochemical analyses, venous blood samples from 
HD patients were collected. Blood was drawn before the 
next dialysis. Blood hemoglobin, BUN, creatinine, 
cholesterol, triglycerides, albumin and pre-albumin 
were assessed using the Hitachi 917 automated analyzer 
(Japan), Retinol binding protein was also determined. 
Serum albumin concentration was determined by the 
bromocresol green method. Hematological values were 
determined using standard laboratory equipment. Other 
serum biochemical values were analyzed by routine 
methods in both hospital. For statistical analysis, data 
are presented as mean ± SD. P value of < 0.05 was 
considered significant. Comparisons between 2 groups 
for continuous variables were made using student’s t-
test  
 
 
RESULTS 
 
The patient demographic and clinical characteristics are 
reported in Table 1. In the Juntendo group, 66% of the 
patients were male and 30% had diabetes mellitus. The 
mean age of was 65.4±14.7 years. They had received 
hemodialysis therapy for mean and median of 
110.32±61.65 months and 90.9 months, respectively, at 
the time of enrollment. Hemodialysis prescription are 
shown in Table 2. Table 3 shows the clinical and 
biochemical characteristics of hemodialysis patients in 
the Surabaya group and Juntendo group. In 11 of 50 
hemodialysis patients in the Surabaya group, diabetes 
mellitus was a comorbid condition. Diabetes was 
present in 17 of 50 (34%) patients on hemodialysis in 
the Juntendo group. Prealbumin and hemoglobin were 
significantly worse in the Surabaya group. The most 
significant difference in serum biochemical results 
between the groups were the higher levels of phosphate, 
BUN, SGOT and SGPT in the Surabaya group. 
 
Serum pre-albumin concentrations in the juntendo 
group, and Surabaya group were 32.3 ± 7.45 and 21.19 
± 7.9, respectively. The percentage of patients with pre-
albumin of less than 22 mg/dl in the Juntendo and 
Surabaya groups were 10% and 58%, respectively. 
Specifically, pre-albumin of 22-15 mg/liter and of less 
than 15 mg/dl in the Juntendo group vs Surabaya group 
were 8% and 2% vs 32% and 26%, respectively. 
Distributions of serum concentrations of pre-albumin is 
given in Table 4. The prevalence of malnutrition was 
significantly higher in patients who had undergone 
dialysis in Surabaya group than those who had 
undergone dialysis in the Juntendo group (p <0.001).  
 

 
 
 
 



Nutritional Condition in Hemodialysis Patients. Differences between Groups in Surabaya, Indonesia and Juntendo, Japan (Djoko Santoso et al.) 

 124

Tables 1. Clinical and dialysis data in 100 hemodialysis patients 
 

 
Juntendo  

Group  
(n = 50) 

Surabaya 
 Group (n=50) P value 

Age, years (median and range) 65.4±14.7 
(66) (30-89) 

48.7±12.7 
(48.5) (15-74) S (<0.0001) 

Sex (M/F) 33/17 41/9  
Diabetic 15 9  
Non-Diabetic 35 41  
Months on HD (median and range) 110.309±61.648 

(90.9) (32.9-249.3) 
37.464±33.46 
(24) (7-120) S (<0.0001) 

Frequency of skipping treatments or 
shortening hemodialysis treatments None +  

Predialysis serum 
BUN mgl/l 

75.38±15.16 
(76) (42-118) 

78.624±22.879 
(79.55) (19.1-135) NS (<0.4053) 

Predialysis serum creatinine mg/liter 11.2±3.3 
(11.625) (1.39-16.9) 

11.6±2.78 
(11.4) (3.7-18.8) NS (<0.5530) 

              Analysis by paired-samples t-test. Data are means ±SD 
 

Table 2. Hemodialysis Prescriptions 
 

Variable Surabaya Group Juntendo Group 
Dialysis Machine Nipro Nipro 
Standard dialysis treatment Twice/ week Three times/ weeks 
Weekly dialysis duration 6-8 hours 12 hours 
Dialyzer Cuprophane, reused Polysulfone 
Buffer Acetate Bicarbonate 
Erythropoietin Absent Complete 

 
Table 3. Biochemical results at enrollment 

 
 Juntendo 

Group (n=50) 
Surabaya 

Group (n=50) 
P value 

Serum cholesterol, mmol/l 168.72±46.68 
(168) (85-269) 

148.78±36.42 
(144) (91-270) 

S (<0.0192) 

Serum triglycerides, mmol/l 117.7±53.42 
(113.5) (38-292) 

127.12±56.78 
(120.5) (56-397) 

NS (<0.3950) 

Serum albumin, g/dl 3.88±0.35 
(3.9) (2.8-4.6) 

3.54±0.43 
(3.4) (2.4-4.5) 

S (<0.0001) 

Pre-albumin 32.3±7.45 
(32.6) (11.7-50.1) 

21.19±7.9 
(20.2) (6.7-36.5) 

S (<0.0001) 

Retinol binding protein 12.2±3.08 
(12.45) (5.6-17.7) 

9.82±3.43 
(8.7) (3.2-18.4) 

S (<0.0004) 

Blood hemoglobin, g/dl 10.2±0.77 
(10.1) (8.8-12.6) 

7.3±1.66 
(6.8) (5.6-13.3) 

S (<0.0001) 

Uric acid 7.65±1.03 
(7.7) (4.9-10) 

9.47±2.79 
(9.35) (3.4-15.57) 

S (<0.0001) 

Calcium 9.1±0.84 
(8.9) (7.8-11.5) 

8.87±1.9 
(8.8) (6.1-16.4) 

NS (<0.4562) 

Phosphate 5.6±1.03 
(5.65) (3.4-8) 

7.4±2.38 
(7.2) (3-12.7) 

S (<0.0001) 

SGOT 14.52±6.36 
(13.5) (5-47) 

45.54±60.6 
(33.5) (12-391) 

S (<0.0005) 

SGPT 13.08±7.5 
(11) (5-47) 

38.34±35.72 
(28.5) (7-200) 

S (<0.0001) 

       Analysis by paired-samples t-test. Data are means ±SD 
 

Table 4. Nutritional Characteristics at Enrollment 
 

Variables Juntendo Group Surabaya Group P value 
Serum albumin (g/dl) 3.88±0.35 (3.9) (2.8-4.6) 3.54±0.43 (3.4) (2.4-4.5) S (<0.0001) 
Serum pre-albumin (mg/dl) 32.3±7.45 (32.6) (11.7-50.1) 21.19±7.9 (20.2) (6.7-36.5) S (<0.0001) 
Retinol binding (mg/dl) 12.2±3.08 (12.45) (5.6-17.7) 9.82±3.42 (8.7-3.2-18.4) S (<0.0004) 

                        Analysis by paired-samples t-test. Data are means ±SD 
 

 



Folia Medica Indonesiana Vol. 47 No. 2 April - June 2011 : 122-126 
 

 125

Table 5. Relationship between serum pre-albumin and hemoglobin 
 

Variables Surabaya Group 
Hb concentration (g/dl) 

Juntendo Group 
Hb concentration (g/dl) 

P 
 
 Pre-albumin concentration <10-8.5 <8.5-7 <7 <10-8.5 <8.5-7 <7 

Normal 1/50 5/50 8/50 1/50 - - S 
<22-15 5/50 0 8/50 5/50 - - S 
<15 0 0 11/50 - - - S 

 
 
The relationship between serum pre-albumin and 
hemoglobin is shown in Table 5, which demonstrates 
that 4% of patients with serum pre-albumin lower than 
22 mg/liter had hemoglobin below 10 gr/dl in the 
Juntendo group. In Surabaya group, 54% patients with 
malnutrition hemoglobin below 10 gr/dl. The incidence 
diabetes mellitus condition in patients with pre-albumin 
lower than 22 mg/liter, are given in Table 2. The 
duration of hemodialysis treatment was divided into 
<12, 12-36 and > 36 months. Rates of malnutrition were 
related to the duration of hemodialysis. The median 
length of time on HD treatment was longer in the 
Juntendo group (90.9 months) than in the Surabaya 
group (24 months). The prevalence of malnutrition in 
the Surabaya group in the patients who had undergone 
hemodialysis for <12 months, 12-36 and >36 months 
was 6 (12%), 6 (12%), and 10 (20%) hemodialysis 
patients respectively; as shown in Table 6. No 
differences were found in Triglycerides, BUN, SK, Ca.  
 
 
DISCUSSION 
 
It is well documented that protein malnutrition is 
common among dialysis patients (Ikizler & Hakin 
1996). Several factors are thought to contribute to this 
high incidence of malnutrition in hemodialysis 
treatment, including inadequate dialysis to correct 
acidosis and protein losses (Ikizler & Hakin 1996). It 
may be that these factors were also present in patients in 
dialysis treatment in Surabaya group. Malnutrition 
estimated from values of pre-albumin, retinol binding 
protein and albumin. Pre-albumin showed significance 
difference Surabaya group and Juntendo group. Pre-
albumin provided direct evidence that in the Surabaya 
group has more malnutrion cases, as recently reported 
by other authors. In fact, malnutrition was present in 
about 58% of the 50 hemodialysis patients in the 
Surabaya group. 
 
The average duration of treatment in the Surabaya group 
was less than that in the Juntendo group. It is clear that 
significant malnutrition was present. It is likely that the 
large significance difference groups can be explained by 
the extreme gaps in hemodialysis prescriptions between 
the two groups. As compared with the Juntendo 
hemodialysis prescription, increasing dialysis dose-
containing 3x/weeks, the delivered dialysis dose tends 

on average to be lower (2x/week) in the Surabaya 
group, resulting in metabolic acidosis. The central role 
of metabolic acidosis in the pathogenesis of 
malnutrition in hemodialysis patients has been stressed 
by Ikler and others (Mitch 1997). It may be that 
underdialyzed condition, usually found in hemodialysis 
patients coming to Surabaya group, prone to 
malnutrition as recently reported in United State 
(Lowrie 1997). On the other hand , the average duration 
of treatment of 110 months (nearly 10 years) suggesting 
at present, hemodialysis patients in the Juntendo group 
may survive for decades on HD treatment, even with 
possible future nutritional consequences of long term 
hemodialysis treatment as recently suggested in France 
(Chazot et al. 2001). It appears that longer treatment, 
which was usual in the Juntendo group, may favor 
improved nutritional status, as was recently suggested 
by Bergstorm (1996). 
 
In addition, malnutrition in the Surabaya group was 
associated with a role of the dialysis procedure itself. 
Ikizler et al have reported a 7.7 % increase of resting 
energy expenditure (REE) during the hemodialysis 
session, maximum during the first 2 hours, whatever the 
membrane used (Ikizler et al. 1996). With a Surabaya 
patients frequently have anemia, also hypoalbuminemia. 
While Juntendo patients were found to be normal. It 
may be that malnutrition on commencing dialysis 
(Ikizler et al. 1996, Kopple 1997) many generally found 
in uraemic patients coming to the Surabaya group, may 
be caused by loss of appetite, worse protein intake.  
 
Previous papers (Feldman & Friedman 1996) have 
demonstrated that the severely malnutrition lead to poor 
outcome in hemodialysis patients and there is an inverse 
statistically relationship between nutritional status and 
anemia. The outcome is also depends on the interaction 
of malnutrition with other factors (age and anemia) 
(Chertow 1997) Biochemical evidence of anemia was 
found in the study, in Surabaya group. In the present 
study lower hemoglobin was common in uremic 
patients of Surabaya group This with the biochemical 
features. These results are at variance with those of the 
Juntendo group, which showed standard hemoglobin 
level for hemodialysis patients (a target hemoglobin 
range of 10 to 12 gr%, recommended by the FDA in 
1989). A previous report indicated that a decline in 
serum albumin concentration was accompanied by a 
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parallel decrease in hemoglobin concentration (Chertow 
et al. 1997). It may be that presence of malnourished 
patients, commonly found in hemodialysis patients at 
the Surabaya center, contributes to the development of 
hypoalbuminemia and anemia which was not observed 
in the Juntendo group patients who had a high quality of 
life. These findings reflect the marked contrast that the 
developing countries are grappling with shorterm 
patient survival and in economically advanced countries 
where the focus now is on improving quality of life and 
increasing long term survival, as was recently suggested 
by Kher V (Kher 2002). Epidimiologically, there is an 
inverse relation between socioeconomic status and 
health, recently sressed by Bassuk et al (2002). It is 
important to consider not only individual characteristics 
but also community attributes that mediate or modify 
the pathways through which socioeconomic conditions 
may influence health.  
 
 
CONCLUSION 
 
The present study showed the pre-albumin level was 
significantly lower in Surabaya patients on hemodialysis 
than in Juntendo patients, and the hemoglobin value was 
lower in Surabaya patients. However, these differences 
in nutritional markers were not observed for BUN and 
SC levels rate. There was no significant difference in 
BUN and SC between the Surabaya and Juntendo 
groups.  
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