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supplementation. Of the 28 subjects, 22 had hypocalcemia and 26 
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atients with nephrotic syndrome (NS), a 
glomerular disease, usually respond to steroid 
treatment, but may experience relapses. Of

will become frequent relapsers.1,2 Steroid dependency 
2 Treatment 

long-term steroid therapy. Steroids are known to cause 

in NS patients.

metabolites and calcium in the urine.  The disease 
itself and the treatment medication affects skeletal 

has been reported in children with NS tested by 
densitometry methods.

in maintaining bone health.  Studies on the role 
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et al.12

patients. Randomized, controlled clinical trials by  
Bak et al.
supplementation can reduce the incidence of low 

treatment on children’s bones has been well known 
for years, no recommendation has been suggested 

Methods

A clinical trial with a before and after design was 
performed in the Nephrology Outpatient Care Unit,

supplementation for the preceding 6 months, and 

therapy.  

fulfilled the study criteria, but only 28 completed 
the study. These subjects consisted of 16 FRNS 

2/hr), hypoalbuminemia 
(<2.5 g/dl), and hyperlipidemia. Frequent relapse 

month period. Steroid dependency was defined 

treatment or relapse at least 14 days after steroid 
withdrawal.

History of illness was obtained from each 
subject, including disease onset, duration of illness, 
number of total relapses, steroid therapy duration, and 

daily for 8 weeks. Serum ionized calcium, serum 

after supplementation. Serum ionized calcium was 
measured by Ciba-Corning Model 288 blood gas 
analyzer®

®, using electrochemiluminescence 
immunoassay (ECLIA).

1-L4) was measured 

®, and the patients’ data were 

osteoporosis.

of Indonesia.

Results

We recruited 28 subjects for our study, consisting of 

onset of illness, body weight, body height, nutritional 
status based on body mass index (BMI), and blood 
pressure between the two groups were comparable. 

dose compared to that of FRNS subjects. All subjects 
had normal renal function (Table 1).

subjects to be in a state of deficiency (serum 25(OH)
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groups (Table 2). Table 3). Table 4 shows the 

of supplementation. Mean serum ionized calcium 

Discussion

patients with normal kidney function, including 
14 Hypocalcemia 

in NS patients may be due to loss of calcium in the 
urine, decreased calcium absorption in the intestine, 
and steroidal side effects.8,15

may decrease, leading to the risk of fracture.14

Table 1. Subjects’ characteristics

Characteristic
FRNS

(n = 16)
SDNS

(n = 12)

Gender
Male, n
Female, n

Median age, years (range)
Median onset, years (range) 
Median duration of illness months (range)
Mean total no. of relapses (SD)
Median steroid therapy duration, months (range)
Mean cumulative steroid dose, mg (SD)
Mean body weight, kg (SD)
Mean body height, cm ( SD)
Median BMI, kg/m2 (range)
Nutritional status (based on BMI)

Undernourished, n
Well-nourished, n
Overweight, n
Obese, n

Blood pressure
Mean systolic, mmHg (SD)
Mean diastolic, mmHg (SD)

Median urea, mg/dL (range)
Mean creatinine, mg/dL (SD)

11
5

8.3 (5.1-14.5)
3 (1.8-8.6)

64 (30-131)
12.2 (6)

34.5 (18-89)
14,943 (7,137)

30 (8.8)
125 (13.6)

19.8 (13.8-23.5)

0
9
1
6

104 (11)
 72 (10)

17 (12-34)
0.43 (0.12)

10
2

 6.8 (5-13.7)
2.6 (1-7.8)

35.5 (11-138)
11 (4.5)

25 (9-62)
20,780 (27,937)

23.8 (10.4)
115 (15.3)

17.1 (13.1-21.5)

1
8
2
1

107 (12)
72 (7)

16.5 (9-26)
0.37 (0.1)

SD: standard deviation

Table 2. Calcium and vitamin D status before supplemen-
tation

Criteria
FRNS

(n = 16)
SDNS

(n = 12) P

Calcium status 
Hypocalcemia
Normal

Vitamin D status
Normal

13
3

2
5
9

9
3

0
5
7

0.159

0.719

Chi-square test  Kolmogorov-Smirnov test

Table 3. Bone mineral density in FRNS and SDNS patients 
before supplementation

Criteria
FRNS

(n = 10)
SDNS

(n = 10)
P

Bone mineral density
Normal
Osteopenia
Osteoporosis

2
7
1

2
7
1

0.975

Kolmogorov-Smirnov test
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16 Signs and symptoms 
of hypocalcemia usually occur if the ionized calcium 

In our study, 22/28 subjects were hypocalcemic 

subjects had < 1.1 mmol/L serum ionized calcium. 
Furthermore, all subjects with hypocalcemia were 
asymptomatic. Similar to our results, Nurmalia et al.18

reported the proportion of hypocalcemia in FRNS 

the pre-supplementation mean serum ionized calcium 

Nurmalia et al.18

tends to decrease in NS patients 

in controlling interactions between the intestine, 

(1,25(OH)2
absorption of calcium and phosphorus in the intestine, 
calcium mobilization from bone, and stimulating 
calcium reabsorption at the distal renal tubules 
(parathormone-dependent).

insufficiency state and 16 subjects in a deficiency state. 
Nurmalia et al.18

et al.18

Two subjects had osteoporosis but none experien-
ced fractures. Children with NS, especially those 
who are frequent relapsers or steroid-dependent, are 

a greater risk of fracture or inadequate peak bone 
mass attainment.16 These conditions may occur due 
to biochemical and metabolic disturbances caused 
by loss of protein and minerals in urine during the 
nephrotic stage.

side effects of steroid therapy are another important 
factor affecting bone health. Steroids are the mainstay 
of therapy for NS patients. It is uncertain when the 
most rapid bone loss occurs, but it is thought that 
the highest decrease occurs in the first 6-12 months 

extent of the decrease of bone mass correlated 
with the dose and duration of therapy. The greater 
dose and the longer duration of steroid therapy, the 
greater the bone loss. Therefore, patients with NS, 

Table 4. Serum ionized calcium, serum 25(OH)D and BMD before and after supplementation in FRNS 
and SDNS groups

Parameter by group
Before

supplementation
After

supplementation
P

FRNS (n=16)
Mean ionized calcium, mmol/L (SD)
Mean 25(OH)D, ng/mL (SD)

SDNS (n=12)
Mean ionized calcium, mmol/L (SD)
Mean 25(OH)D, ng/mL (SD)

FRNS  and SDNS (n=28)
Mean ionized calcium, mmol/L (SD)
Mean 25(OH)D, ng/mL (SD)

FRNS (n=10)
Mean z-score BMD L1-4 (SD)

SDNS (n=10)
Mean z-score BMD L1-4 (SD)

FRNS and SDNS (n=20)
Mean z-score BMD L1-4 (SD)

1.15 (0.02)
20.8 (8.5)

1.15 (0.03)
18.9 (6.7)

1.15 (0.03)
20 (7.7)

-1.2 (1)

-1 (0.7)

-1.1 (0.9)

1.19 (0.04)
27.4 (6.8)

1.18 (0.04)
22.8 (8.4)

1.18 (0.04)
25.5 (7.7)

-0.7 (1.3)

-0.8 (0.9)

-0.7 (0.2)

0.042*
0.021*

<0.001^
0.217*

<0.001*
0.010*

0.325*

0.018^

0.003^
*Paired t-test; ^Wilcoxon test
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15,21

courses of high-dose prednisone.22

et al.18 reported 
osteopenia in 4/22 subjects and osteoporosis in 5/22 

et al.12

et 
al.22, Mishra et al. , and Shouman et al.,24 found that 

osteopenia category, similar to results of Nurmalia et 
al.18 Compliance in our study was good in both groups 

et al.,12

12 Bak et al.  examined the role of 

significantly decreased in both the treatment and non-

was found to be significantly lower in the treatment 

25

26

 Hypercalcemia 

polyuria, weakness, constipation, abdominal pain, 
headache, arrhythmia, and bradycardia.28 No side 
effects were reported by our subjects after 8 weeks of 

A limitation of this study was the design 
used (before and after treatment) because we 

supplementation. Another limitation was the lack 

taking only and thus may result in inaccurate 
information.  

adequately increased, further randomized, controlled 
trials with longer treatment duration and more 
subjects are needed. No side effects were associated 
with the supplementation.

References

tata laksana sindrom nefrotik primer pada anak. Jakarta: Unit 

RE, Kliegman RM, Jenson HB, editors. Nelson’s textbook of 

Skeletal effects of short-term prednisolone therapy in 

4. Fujita T, Satomura A, Hidaka M, Ohsawa I, Endo M, Ohi
H. Acute alteration in bone mineral density and biochemical 

high-dose glucocorticoid and one-cycle etidronate therapy. 

osteoporosis in lumbar spine, forearm and mandible of 
nephrotic patients: a double blind study on high dose long-

Fishbane S. Bone histology in patients with nephrotic syndrome 



Ayi Dilla Septarini et al: 

Paediatr Indones, Vol. 52, No. 1, January 2012 21

children with idiopathic nephrotic syndrome at risk for 

Longitudinal follow-up of bone mineral density in children 

histology in steroid-treated children with non-azotemic 

15. Canalis E. Mechanisms of glucocorticoid action in bone: 
implications to glucocorticoid-induced osteoporosis. 

16. Shaw N. A practical approach to hypocalcaemia in 

bone disorders in children and adolescents. Basel: Karger; 

from: http://www.clevelandclinicmeded.com/medicalpubs/
diseasemanagement/endocrinology/hypocalcemia/#cesec6

mineral density in steroid dependent, frequent relapse, and 

nd ed. Switzerland: Karger; 


