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INFECTION REMAINS AN IMPORTANT COMPLICATION IN
children with nephrotic syndrome (NS), especially in

the developing countries, such as Indonesia. Besides

being the commonest mortality cause, infection results

in significant morbidity and may also be responsible

for a poor response to steroid therapy or induces relapse

in child who has already attained remission.1,2 One of

the commonest infections is tuberculosis (TB).3

Childhood tuberculosis persists as an important

global health problem. In 1989, it was reported that

approximately 1,300,000 cases and 450,000 deaths as

a result of tuberculosis occurred annually worldwide

in children under 15 years old.4 Until now, the preva-

lence of tuberculosis in children with NS in Indone-

sia have not reported yet. The purpose of our study

was to find out the prevalence, clinical features, and

the impact of tuberculosis in children with nephrotic

syndrome.

Methods 

This cross sectional study was conducted on children

with nephrotic syndrome admitted at the division of

Nephrology, Department of Child Health Faculty of

Medicine, University of Indonesia, Cipto

Mangunkusumo Hospital, Jakarta. All cases aged

between 1 – 16 years old which was diagnosed and

followed up at least one year (i.e. those cases admitted

before April 1, 1999) were enrolled to this study.

Estimation of the sample size was calculated using a

single sample for estimating means.5 All cases were

diagnosed and treated according to the protocol

proposed by the International Study group of Kidney

Diseases in Children.6  Based on their response to

steroid therapy, they were classified into steroid
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responsive with total remission, infrequent relapsers,

frequent relapsers, steroid dependent and steroid

resistant.7

To establish the diagnosis of pulmonary tubercu-

losis, all cases were investigated against peripheral

blood features including hemoglobin content, white

blood cell and differential count, erythrocyte sedimen-

tation rate, Mantoux test, chest X-ray examination

and culture of Mycobacterium of tuberculosis from gas-

tric lavage or sputum.

The presence of two or more of the following

criteria were considered as tuberculosis disease : (1)

history of prolonged fever (>3 weeks), persistent

cough (>2 weeks), close household contact with an

adult with pulmonary TB, anorexia and recent weight

loss or failure to gain adequate in weight, (2) a posi-

tive Mantoux test (>10 mm induration at 72 hours),

(3) a positive chest X ray (mediastinal lymphaden-

opathy, unequivocal hilar or paratracheal adenopa-

thy and / or non resolving pneumonia), (4) a positive

sputum culture for Mycobacterium of tuberculosis.8 If

positive Mantoux test is the only sign that occurred,

the patient is diagnosed as tuberculosis infection. 9

Close household contacts were defined as adults

with recently active (within the last 12 months) pul-

monary TB who lived and slept in the same house.8

Weight loss was defined as the loss of >10% of previ-

ous maximum weight.8 Failure to gain weight was

defined as no weight gain for a period of 2 months if

the child had been weighed on at least two occasions

during this period.8 Tuberculin skin testing was done

with 5 tuberculin units of purified protein derivate.10

Parents were requested to return for reading after 48

– 72 hours. Data were analyzed using SPSS for MS

windows release 6.0 ; 95% confidence intervals was

supplied. The level of significance (p) was <0.05.  

Results 

Subject characteristics
During the period of April 1st – October 30th. 1999,

109 children were registered but only 100 children

consisted of 63 (63%) males and 37 (37%) females

were eligible for evaluation. For the purpose of further

analysis, cases were divided into three groups i.e.,

nephrotic cases associated with TB disease, TB

infection and cases without TB.

TB was found in 15 (15%) cases (95% CI : 8% -

22%), consisted of 8 boys and 7 girls as shown in table

1. TB infection was found in 8 (8%) cases and NS

without TB was found in 77 (77%) cases. In NS with

TB disease, ten cases aged between 10 – 16 years old,

and undernourished were found in 13 cases. Positive

BCG scar was found in only 5 cases while the remain-

ing 10 cases were absent. Positive Mantoux test were

noted in 14 cases while in one case with miliary TB,

Mantoux test was negative. Moreover, 8 cases showed

positive Mantoux test without any other signs and

symptoms which related to TB. These cases were di-

agnosed as TB infection.

Table 2 shows that all cases showed the incre-

ment of erythrocyte sedimentation rate (ESR) while

leucocyte counts were all in normal range and there

are no statistical difference among these three groups

of study. Leucocyte differential counts were also in

normal range. Mycobacterial cultures were only done

in 9 cases while two cases showed a positive Myco-

bacterium of tuberculosis.

Response to steroid treatment and the
presence of TB disease
The association between the response to steroid

treatment and the presence of TB disease was shown

in Table 3. Frequent relapsers and steroid dependent

nephrotic syndrome were found in 12 out of 15 TB

cases (80%) and only 37.6% among other subgroups.

A significant association was noted between the

unfavorable response to steroid with the presence of

tuberculosis.

 

The association between TB disease and
nutritional status
The association between TB disease and nutritional

status was listed in Table 4. The table showed

statistically significant association, meaning that

undernourished nephrotic children were prone to

suffer from TB disease when compared to well-

nourished ones.

Discussion 

The child with nephrotic syndrome represent an

immunocompromised host. both as a result of the

nephrotic state per se and as a consequence of

immunosuppressive  therapy.11  This  condition  may
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TABLE 1. CHARACTERISTICS OF STUDY SUBJECTS

TABLE 2. SOME LABORATORY FINDINGS IN 100 PATIENTS
WITH NEPHROTIC SYNDROME  

 NS with
TB disease TB infection Non TB

 n % n % n %

Sex       
male 8 8 3 3 52 52
female 7 7 5 5 25 25     

Age ( years )       
1 - < 5 1 1 1 1 24 24
5 - < 10 4 4 1 1 22 22
10 – 16 10 10 6 6 31            31     

Nutritional status       
undernourished 13 13 2 2 40 40
wellnourished 2 2 5 5 33 33
obesity 0 0 1 1 4 4     

BCG scar       
positive 5 5 3 3 25 25
negative 10 10 5 5 52            52     

Close contact       
positive 9 9 0 0 0 0
negative 6 6 8 8 77             77     

Mantoux test       
positive 14 14 8 8 0 0
negative 1 1 0 0 77             77     

Chest X-ray       
normal 1 8 8 77 77
hilar adenopathy 13 13 0 0 0 0
miliary TB 1 1 0 0 0 0     

Clinical features       
prolonged fever 5 5 0 0 1 1
persistent cough 2 2 1 1 4 4
weight loss 2 2 0 0 2 2
anorexia 2 2 1 1 2 2     

Steroid response       
frequent relapsers & 12 12 7 7 25 25
steroid dependent       
infrequent relapsers 3 3 1 1 52 52
& total remissions   

Cumulative steroid dose       
( mg / kg BW )       
< 100 3 3 1 1 13 13
100 – 200 1 1 3 3 19 19
200 – 300 2 2 0 0 16 16
300 – 400 5 5 1 1 14 14

                       NS + TB              NS+TB infection    NS without TB
                       (n = 15)                        (n = 8) (n = 77)

                      Mean (SD) Mean (SD) Mean (SD)

ESR (/hour) 45,5 (20,9) 33,6 (14,3) 31,3 (16,5)
WBC (/µl) 8593 (3330) 6775 (2626) 7510 (2551)
Segments (%) 54.1(19,8) 65,1 (19,9) 59,1 (14,8)
Lymphocytes (%) 41,0 (19,2) 29,6 (20,5) 35,7 (14,1)
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TABLE 3. ASSOCIATION BETWEEN THE RESPONSE TO
STEROID TREATMENT AND THE PRESENCE OF TB DISEASE

TABLE 4. ASSOCIATION AMONG TB DISEASE AND
NUTRITIONAL STATUS 

X2 =7.15;  df = 1;  p = 0.007. OR = 6.65 (95% CI : 1.30 –45.6)

contributed to the reactivation of latent infection

leading to the occurrence of the disease such as

pulmonary tuberculosis. This study revealed an overall

prevalence of 15% of TB disease among 100 children

with nephrotic syndrome. Most of them aged 10 – 16

years old (66.6%). This finding was in accordance to

the statement from literature that children under five

years and teenagers were at risk of tuberculosis

infection.12 The majority of our TB cases (86.7%) were

undernourished. It might be due to tuberculosis

infection and its primary disease (nephrotic syndrome).

On the other hand malnutrition itself could play a

role as a predisposing factor leading to TB infection.13

The diagnosis of tuberculosis in adult cases are

mostly based on bacteriological examination while in

the diagnosis in children is usually epidemiological

and uses indirect parameters. A high index of suspi-

cion is required, especially in the developing country

like Indonesia where the prevalence of TB infection

among the population is still high. On the other hand,

lack of objective criteria can lead to overdiagnosis

and overtreatment.14 To overcome this problem, WHO

criteria to assist diagnosis of tuberculosis in children

was helpful.8 Children with pulmonary TB manifested

clinically with wide variety of signs and symptoms.

Children may either be asymptomatic or, at other ex-

treme conditions present with severe weight loss and

wasting in cases with disseminated TB.15

The diagnosis of pulmonary tuberculosis in this

study was based on clinical findings, Mantoux test

and chest X-ray. Mantoux test were positive in 14 out

of 15 tuberculosis cases and were all negative in non

TB cases. Abnormal chest X-ray were seen in 14 TB

cases (13 cases with hilar adenopathy and one with

miliary TB) while in non TB cases, chest X-rays were

all normal. Eight cases were diagnosed as TB infec-

tion (cases with positive Mantoux test, no clinical signs

related to TB diseases and normal chest X-ray). All

of these cases were covered with prophylactic treat-

ment against tuberculosis based on the assumption

that they were potentially progress to TB disease.

In our study the history of close contact with

adult tuberculosis were noted in 9 cases of TB dis-

ease while in other cases, no histories of close contact

were detected. Children who contact with an adult

case of TB are exposed to a considerable risk of infec-

tion and disease, especially in those cases with

immunocompromised condition, such as nephrotic

syndrome. Positive history of close contact was con-

sidered as an important criteria in clinical judgement

of TB disease.

The increment of ESR in all cases in this study

could not be used as parameter to support the diag-

nosis of tuberculosis since nephrotic syndrome per se

usually shows the same result especially in those cases

with full-blown or in relapse condition. This study

showed a significantly higher prevalence of TB dis-

ease among patients who received frequent course of

steroids, i.e. frequent relapse and steroid dependent

nephrotic syndrome in compare to those other cases

with infrequent relapse and in those cases in remis-

sion state. The impaired host defense mechanism to-

gether with the immunosuppressive therapy may have

contributed to the reactivation of latent infections

leading to the occurrence of disease. Other factors,

such as general protein deficiency, low immunoglo-

bulin concentration, decreased level of serum factor

B, a functional disorder of serum complement and mal-

Steroid response NS+TB NS+TB infection Total
or without TB

FR & SD 12 32 44
IR  & TR 3 53 56

Total     15 85                100

X2 = 9,3   df = 1   p < 0,0023. OR = 6.63 (95% CI : 1,56 – 32,26)

NS = nephrotic syndrome, TB = tuberculosis, FR = frequent
relapser, SD = steroid dependent; IR = infrequent relapser, TR =
total remission.

Nutritional status          NS+TB      NS+TB infection   Total
               or without TB

Undernourished 13 42 55

Well-nourished   2 43 45

 Total 15 85 100
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nutrition might play a role as a contributing factor to

those reactivation.16 Mycobacterial cultures done in

nine cases revealed that only two cases showed posi-

tive Mycobacterium of tuberculosis. Both of these cases

were from the group of nephrotic cases associated with

TB disease. This result was not surprising since the

positive rate of mycobacterial culture in childhood

tuberculosis was usually low. Clinical judgement,

Mantoux test and chest X-ray are more important for

the diagnosis rather than bacteriological examination.

Another interesting aspect is the impact of tubercu-

losis on the course of the nephrotic syndrome. It has

been previously reported that the occurrence of tu-

berculosis associated with nephrotic syndrome may

interfere with the response to steroid therapy and may

also have detrimental effect on renal function.17  This

is beyond the scope of this study and further study IS

needed to evaluate this aspect.

We concluded that the prevalence of TB dis-

ease in children with nephrotic syndrome was 15%,

two thirds of them aged 10 – 16 years and 86.7% were

undernourished. Chest X-ray and Mantoux test com-

bined with high index of suspicion are most helpful in

establishing the diagnosis of tuberculosis. Significant

association were noted in tuberculosis with undernu-

trition and unfavorable response to steroid namely fre-

quent relapser and steroid dependent cases.  

References 

1. Nash MA, Edelmann CM, Bernstein J, Barnett HL.

The nephrotic syndrome. In: Edelman CM Jr, editor. Pedi-

atric Kidney Disease. 2nd.edition, Boston: Little, Brown and

company, 1992.p.124-6.

2. International Study of Kidney Disease in Children. Mini-

mal change nephrotic syndrome in children: deaths dur-

ing the first 5 to 15 years observation. Pediatrics 1984; 73:497-

501.

3. Gulati S, Kher V, Gupta A, Arora P, Rai PK, Sharma

RK. Spectrum of infections in Indian children with neph-

rotic syndrome. Pediatr Nephrol 1995; 9:431-4.

4. Sudra P, ten Dam G, Kochi A. Tuberculosis: global over-

view of the situation today. Bull WHO 1992; 70: 49-59.

5. Madiyono B, Moeslichan S, Sastroasmoro S, Budiman

I, Purwanto SH. Perkiraan besar sample. In: Sastroasmoro

S, Ismael S, editors. Dasar-dasar metodologi penelitian klinis.

Jakarta:Binarupa aksara, 1995.p.187-212.

6. International Study of Kidney Disease in Children. Pro-

spective, controlled trial of cyclophosphamide therapy in

children with the nephrotic syndrome. Lancet 1974; 2:423-

7

7. International Study of Kidney Disease in Children.

Nephrotic syndrome in children: A randomized trial com-

paring two prednison regimens in steroid responsive patient

who relapsers early. J Pediatr 1979;95:239-43

8. Houwert KAF, Borggreven PA, Schaaf HS, Nel E,

Donald PR. Prospective evaluation of World Health Orga-

nization criteria to assist diagnosis of tuberculosis in chil-

dren. Eur Respir J 1998; 11: 1116-20.

9. Rahajoe NN. Berbagai masalah diagnosis dan tatalaksana

tuberkulosis anak.In: Rahajoe N, Rahajoe NN, Boediman

I, et al, editor. Perkembangan dan masalah pulmonologi

anak saat ini. Naskah lengkap Pendidikan Kedokteran

Berkelanjutan Ilmu Kesehatan Anak XXXIII, FKUI 1994.

Jakarta: Balai Penerbit FKUI, 1994.p.161-81.

10. Inselman LS. Tuberculosis in children: An Update. Pedi-

atric Pulmonology 1996; 21: 101-20.

11. Cercenia BC, Antonio ZL, Soriano RB. Primary tuber-

culosis in children with idiopathic nephrotic syndrome. Pre-

sented at The 6th Asian Congress of pediatric Nephrology,

Manila, Philippines, 21-24 April, 1996.

12. Smith MHD, Marquis JR. Tuberculosis and other myco-

bacterial infections.In: Feigin RD, Cherry JD,editor. Text-

book of Pediatric Infectious Diseases. 2nd edition. Philadel-

phia: Saunders, 1987.p. 1342-87.

13. Chandra RK. Immunocompetence in undernutrition. Pe-

diatrics 1972; 81:1194-200.

14. Gulati S, Kher V, Gulati K, Arora P, Gujral R. Tuber-

culosis in childhood nephrotic syndrome in India. Pediatr

Nephrol 1997; 11: 695-8.

15. Pineda PR, Leung A, Muller NL, Allen EA, Black WA,

Fitzgerald JM. Intrathoracic paediatric tuberculosis: a re-

port of 202 cases. Tubercle and Lung Disease 1993; 74: 261-

6.

16. Harris RC, Ismail N. Extrarenal complications of the neph-

rotic syndrome. Am J Kidney Dis 1994; 23:477-97.

17. Kala U, Milner LS, Jacobs D, Thomson PD. Impact of

tuberculosis in children with idiopathic nephrotic syndrome.

Pediatr Nephrol 1993; 7:392-5.


