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Abstract

We studied the epidemiology, cost and outcome of chronic renal failure (CRF) in Thai
children by sending questionnaires to all university hospitals, all government general service
hospitals and all pediatric nephrologists in the country. A total of 238 cases (107 from 8§ university
hospitals and 131 from 70 government general service hospitals) were diagnosed from 1996 to
1998. Mean age of the patients was 8.3 + 4.9 yr, male to female ratio was 1.4:1. Congenital
KUB anomalies (obstructive uropathy and hypo/dysplasia) were the main causes of CRF in
these patients, especially in the under five age group. Only a small number of patients received
renal replacement therapy (chronic dialysis and kidney transplant) and the mortality rate was 18.7
per cent in university hospitals. Renal transplantation was performed in only 5 patients in 2 pediatric
units and another 2 patients in adult renal units. The outcome of renal transplantation in this small
group of patients was very satisfactory. The cost of CRF treatment in children was comparable
to adults. The main problems in the management of CRF in Thai children included the lack of
experienced personnel, lack of equipment and funding.

We conclude that in order to improve the care of CRF in Thai children, a training program
for health personnel and budget allocation should be established.
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Chronic renal failure (CRF) in childhood
from some causes is preventable and treatable.
Although it is not a frequent condition, it does
impose a heavy social and economic burden. The
improvement in dialysis and transplantation tech-
niques in the last 20 years have markedly modified
the prognosis of CRF in children. As such tech-
niques have become increasingly sophisticated, cost
of treatment has risen. The burden of CRF, cost of
treatment and outcome in Thai children have not
been reported before. This knowledge 1s essential
in national planning for renal replacement therapy.
It becomes even more important when resources
are limited and the quality of health care system for
children might be influenced by a shrinking eco-
nomy.
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PATIENTS AND METHOD

In 1999 questionnaires concerning chil-
dren with CRF (see appendix) were sent to all uni-
versity hospitals and government general service
hospitals in the country. The questionnaires were
also sent to 19 private hospitals in Bangkok and all
pediatric nephrologists registered at the Royal
College of Pediatricians of Thailand.

CRF was defined as a glomerular filtration
rate (GFR), determined as estimated creatinine
clearance according to Schwartz formula,(1) below
30 mi/min/1.73 m2 for at least 6 months(2). For
classification of primary renal disease, the records
of each patient were reviewed and additional infor-
mation was obtained in some patients by re-evalua-
tion of radiological investigations and biopsy spe-

Table 1. Chronic renal failure cases in 8 university hospitals (UH) and government general hospitals
(GGH).
UH GGH
Number of CRF cases 107 131
Mean OPD case/yr (range) 82091 (7715-345934) 4525 (1000-12507)

Mean Admission case/yr (range)
Male : Female
Mean age + SD (yr)
Etiology
Dysplasia/hypoplasia
Obstruction@
Polycystic kidney
Juvenile nephronopthisis
Nephrotic syndrome / chronic glomerulonephritis
Alport syndrome
RPGN
Birth Asphyxia
IgA Nephropathy
SLE
Hemolytic uremic syndrome
Chronic pyelonephritis
miscellaneous
Unknown
Outcome
CRF/ESRF
Hemodialysis
Peritoneal dialysis
Post transplant
Dead™
Loss to follow-up
Referred

4816 (894-9875) 25596 (11236-75563)

1.1:1 1.9:1
6.844.3 10.0+4.5
10 (9%) 2
38 (36%) 11

2 -

2 .

15 (14%) 5

4 _

1 2

4 1

1 .

6 5

- 1

- |

3 2
19 (18%) 30 (49%)
56 (52%) 20(33%)

3 2

8 |

5 -

20 8

7 17

2% 13

Note @ including posterior urethral valve, vesicoureteric reflux, neurogenic bladder and prune belly syndrome

** Xidney transplant at adult units

including dead while on chronic peritoneal dialysis 8 cases, on hemodialysis 1 case

RPGN = rapidly progressive glomerulonephritis; SLE = systemic lupus erythematosus
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cimens by one of the authors. The diagnosis of renal
hypoplasia and dysplasia were based on renal
biopsy and/or urography performed during early
life, showing small kidneys. Direct medical costs
include medications and equipment such as dia-
lyzer, catheter and dialysate were calculated accord-
ing to Siriraj Hospital. It also includes the hemo-
dialysis fee where applicable.

RESULT

Eight university hospitals (80%), 70 govern-
ment general hospitals (79%) and 5 private hos-
pitals (26%) answered the questionnaires. A total of
238 cases of CRF in children less than 15 years old
were diagnosed from 1996 to 1998. Mean age was
8.4+4.9 years and the male to female ratio was
1.4:1. Data from 8 university hospitals (17 pediatric
nephrologists) revealed 107 cases (Table 1). In
seventy general hospitals that answered the ques-
tionnaires, 131 patients were diagnosed. We were
able to analyse the data from only 61 patients in
this group (47%) because of incomplete and/or
inadequate information (Table 1). None of the pri-
vate hospitals reported CRF. Congenital anomalies
of the KUB system, mainly obstruction and hypo/
dysplasia was the major cause of CRF in all patients
(49% of 107 and 23 per cent of 61 cases from the
university hospitals and provincial hospitals respec-
tively). The causes and outcome of CRF in the
under-five age groups are shown in Table 2. The
most common causes of CRF in this group were
congenital anomalies (39.3%), obstruction (25%),
and reflux (17.8%). The cost of management,
according to one university hospital (SI) for the
year 1997, is shown in Table 3. The cost of conser-
vative treatment was lowest but the quality of life,
morbidity and mortality rate of the patients have to
be considered. Problems in the management of
chronic renal failure in provincial hospitals in-
cluded: lack of experienced personnel (83%), lack
of equipment (67%), lack of funding (56%), and
non-compliance of the patients and/or relatives
(35%).

DISCUSSION

The incidence of chronic renal failure in
the child population of Thailand can not be calcu-
lated because of an inadequate national registry
system. In recent years, the incidence of renal fai-
lure has been evaluated on the basis of referral to
tertiary care centers for dialysis and/or renal trans-
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Table 2. CRF in the 28 patients aged less than 5-
years at diagnosis (8 university hospitals).
Total cases 28
Mean Age + SD (yr) 15+1.3
Male : Female 251
Etiology %
Vesicoureteric reflux 17.8
Posterior urethral valve 17.8
Dysplasia / Hypoplasia 25
Ureteropelvic junction obstruction 36
Neurogenic bladder 3.6
Polycystic kidney disease 7.1
Prune-belly syndrome 3.6
Juvenile Nephronophthisis 3.6
Focal segmental glomerulosclerosis 36
Unknown 14.3
Outcome %
CRF/ESRF 714
Referred 7.2
Chronic peritoneal dialysis 3.6
Deada 17.8

Note @ Including two cases on chronic peritoneal dialysis

Table 3. Minimum monthly direct medical cost of
treatment (Thai baht).
Pediatric (S Adult (SDd
Conservatived 430 -
Chronic peritoneal dialysisP 17.730 20417
Chronic hemodialysis 36,000 26.250
Kidney transplant¢ 8,386 7,000

A Excluding cost of erythropoietin 4,112 baht per month in the
average requirement for a 20 kg child

b Excluding hospital stay and cost of complication manage-
ment, e.g. peritonitis

€ Triple therapy at 1 year post transplant, excluding a total of
130,000 baht for the first 2 weeks of transplant

d  The adult renal unit, Siriraj Hospital (personal contact)

plant. The incidence can be underevaluated as
registers do not list patients who are not given
treatment for various reasons, including facilities,
monetary, and policy. A further cause of underesti-
mation of the incidence of CRF in children is that
some are not diagnosed or do not reach end-stage
renal failure (ESRF) until adulthood. Chronic renal
failure is often defined as GFR below 30 ml/min/
1.73 M2 for at least 6 months. ESRF is defined as
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GFR below 10 ml/min/1.73 M2 or need renal replace-
ment therapy (dialysis and renal transplant)(2).

The incidence of CRF and ESRF in chil-
dren from various reports is 2.1-6.0 and 4.6-10.0
patients/year/million of child population respec-
tively(3). From the Thailand public health data(4)
there would be a 15,960,000 child population (under
15 years old) by the year 2000 which could mean
33.5-95.8 CRF and 73.4-159.6 ESRF new patients/
year. Our report of 238 new CRF and ESRF cases
in 3 years (or 79/year) is therefore a good estimate
and is the minimum that would occur, although
there must be some under estimation due to several
reasons as above, including insufficient data record
system.

Congenital anomalies, especially obstruc-
tion (including posterior urethral valve, vesicou-
reteric reflux, neurogenic bladder and prune belly
syndrome) and hypoplasia/dysplasia of the kidney
are the main causes of CRF in children. Even more
so in the under-five age group, where posterior ure-
thral valve and vesicoureteric reflux predominate.
So the etiologies of CRF in our patients are not
different from other reports(2:3,5.6). However, the
outcome of CRF in Thai children is worse than
others. In Germany, the mortality rate while on
conservative treatment and renal replacement
therapy (chronic dialysis and kidney transplant) was
1.7 and 3.8 per 100 patient years, respectively(7).
According to the present study, the mortality rates
of CRF were 18.7 per cent and 13.1 per cent in uni-
versity hospitals and general hospitals respectively.
Another 4.7 per cent and 27.9 per cent of both
groups were lost to follow-up, presumably some of
them died due to lack of renal replacement therapy.
In the underfive age group, the outcome is even
worse. Death was reported in 17.8 per cent and
another 7.2 per cent was referred back to nearby
provincial hospitals for terminal management.
Causes of death were mainly uremia and sepsis.

In 8 university hospitals (107 cases), 7.5
per cent and 2.8 per cent of cases were treated with
chronic peritoneal dialysis and hemodialysis res-
pectively. Kidney transplantation was done in 2
pediatric centers in only 5 cases (4.7%), while
another 2 patients (1.9%) had kidney transplanta-
tion in adult renal units. Some of the patients on
conservative treatment in the university hospitals
may also be better off with some form of renal
replacement therapy. In provincial hospitals, only
4.9 per cent of the patients received chronic dia-
lysis and no kidney transplantation was reported.
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The outcome of 5 patients who had kidney trans-
plantation was very good, with follow-up serum
creatinine less than 1.5 mg/dl in all. The number of
pediatric patients having had kidney transplant
and/or chronic dialysis in our county is notably much
lower than in developed countries. In Korea, one
hundred and eighty-one pediatric renal transplanta-
tions were performed before August 1994(5). Five
hundred and twenty-eight new patients aged less
than 15 years were accepted for renal replacement
therapy in the 1994 European report(6). According
to the North American Pediatric Renal Transplant
Cooperative Study (NAPRTCS), 4898 children and
adolescent pediatric patients had kidney transplan-
tation from 1987 to 1996(8). The reasons for our
notably worse outcome can be postulated from the
problems reported in the questionnaire. Lack of
experienced personnel was reported in as high as 83
per cent, followed by lack of equipment and fund-
ing. It would, therefore, be reasonable for health
administrators, policy makers and the Royal College
of Pediatricians to look into these problems if we
are to improve the care for these patients.

Cost of treatment in pediatric patients as
shown in Table 4 was not different from adults.
According to the NAPRTCS, the pediatric 6 year
graft survival rate is as high as 74 per cent(8). Fac-
tors influencing transplant outcome in children
include; recipients age < 2 years, donor age < 6
years, HLA matching, recipient immune responsive-
ness, psychological factors, primary kidney and
urologic diseases(9). Long-term rehabilitation in
pediatric transplant recipients is also excellent. In
a survey of 32 long-term survivors (>10 years) of
pediatric renal transplantation, 86 per cent consi-
dered their health to be good to excellent, 43 per
cent had married, and 77 per cent were either
working, attending school, or raising children full
time(10),

The impact of chronic renal failure can be
estimated by the markedly reduced life expectancy
of such patients to about one-fourth of the general
population(11). Statistics of life expectancy do not
take into account the impact in terms of pain and
suffering, not only of the patients but also the
family members(12). School day absence of the
patients and work day loss of parents also have a
great impact on the patients and their family’s
future. Considering all these and the very good
quality of life of post renal transplantation in chil-
dren, it seems reasonable to provide care for these
patients.
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SUMMARY

CRF in Thai children has a high morbidity
rate and the outcome is worse than other reports
from developed countries. At present, only a small
proportion of these patients receive renal replace-
ment therapy due to various problems mainly lack
of experienced personnel, lack of equipment and
funding. According to our limited experience and
data from other countries, kidney transplantation is
the best form of treatment with the most desirable
outcome in all aspects including quality of life and
cost of treatment.
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