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Abstract. A survey of  chronic renal  fai lure (CRF) in 
Swedish  chi ldren was carr ied out  for the per iod  1 9 7 8 -  
1985, using age-re la ted  cut -off  levels  for  creat inine con- 

centrat ions cor responding  approx imate ly  to a g lomeru la r  
f i l trat ion rate o f  30 ml /min  per  1.73 m2. The mean  annual  
inc idence  of  C R F  was 6.9 and of  terminal  renal  fai lure 
(TRF) 4 .4 /mi l l ion  children.  The  preva lence  increased 
during the study period,  for  pre terminal  renal  fai lure f rom 
14.1 (1978) to 26.1 (1985) and for  T R F  f rom 12.4 to 
16/mil l ion children.  The  main  groups of  p r imary  renal  
d isease  were  mal format ions  (42%), heredi ta ry  d isorders  
(27%), and g lomeru la r  d iseases  (14%), whi le  pye lone-  
phrit is  with ves ico-ure tera l  ref lux only made  up 5%. 

K e y  w o r d s :  Chronic  renal  fai lure - E p i d e m i o l o g y  

Introduction 

The t reatment  o f  chronic  renal  fai lure (CRF)  with diet, 
d ia lys is  and renal  t ransplanta t ion offers improved  survival  
and qual i ty  of  l ife for ch i ldren  as wel l  as adults.  Ep idemio-  
logical  data  are essent ia l  for  the p lanning o f  renal  replace-  
ment  p rogrammes .  Ret rospec t ive  studies cover ing wel l -de-  
f ined popula t ions  [ 1 - 4 ]  and reports  f rom referral  centres 
[5, 6] have p rov ided  such information.  Since the previous  
Swedish  repor t  cover ing the years  1 9 7 4 - 1 9 7 7  [2], a con- 
t inued regis t ra t ion o f  inc idence  and preva lence  of  C R F  in 
Swedish  chi ldren has been carr ied out  and the results  f rom 
the per iod  1 9 7 8 - 1 9 8 5  are repor ted  here. Since  there has 
been  a general  t endency  in Sweden  during the last  15 years  
towards  more  act ive t rea tment  of  chi ldren with  CRF,  a 
h igher  prevalence  o f  te rminal  renal  fai lure (TRF) could  be 
expected.  

Offprint requests to: E. Esbj6rner, Department of Paediatrics, Orebro 
Medical Centre Hospital, S-701 85 Orebro, Sweden 

Methods 

Questionnaires concerning children with CRF were sent, on two occa- 
sions, to all Swedish departments of Paediatrics, Paediatric Surgery, and 
Nephrology, and all units replied. Children from 6 months to 16 years of 
age were included in the study. 

CRF was defined as a glomemlar filtration rate (GFR) below 
30 ml/min per 1.73 m 2 for at least 6 months. When a GFR determination 
was not available, the serum creatinine (SCR) concentration was used; 
greater than 120 gmol/1 for children aged 6 months to 3 years, greater 
than 150 gmol/1 from 3 to 10 years, and greater than 180 gmol/1 from 10 
to 16 years. 

TRF was defined as death from CRF or a need for active treatment, 
i.e. dialysis or transplantation. Children with a functioning renal trans- 
plant were included in this group. Preterminal renal failure (preTRF), 
was thus CRF before entering TRF. 

All children that fulfilled the diagnostic criteria for CRF for the first 
time during the year were included in the annual incidence of CRF. Most 
of these were preterminal, some already terminal at diagnosis. The an- 
nual incidence of TRF included all children entering TRF, both earlier 
known as preTRF and newly diagnosed during the year. 

For the final classification of the primary renal disease, the case 
records were reviewed, and in some patients additional information was 
obtained by re-evaluation of X-ray films and biopsy specimens. The 
diagnoses of renal hypoplasia and dysplasia were mostly based on uro- 
graphics performed during the 1st year of life, showing small kidneys 
and often abnormal numbers of calyces. Differentiation between the two 
conditions was not carried out. In the group hypo-/dysplasia and obstruc- 
tion children were included with unilateral agenesis or early nephrectomy 
of a dysplastic kidney, and obstruction of the urethra or the remaining 
ureter. The prune belly syndrome and neurogenic bladder disorders were 
included in the group of obstructive conditions because of the functional 
obstruction present in these states. Patients with vesico-ureteral reflux 
were registered as pyelonephritis and not as malformation as in the report 
of Habib et al. [5]. The term pyelonephritis, was thus used in children 
with urinary tract infection and renal scarring, with or without vesico- 
ureteral reflux. 

Results 

A total  o f  146 children,  76 boys  and 70 girls,  with C R F  
were detected.  Of  these, 99 were  d iagnosed  during 1 9 7 8 -  
1985. In the remain ing  47, C R F  was ver i f ied  earlier,  but  

the patients were still be low 16 years  of  age at the begin-  
ning of  1978. 
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50 Table 1. Primary renal disease in children with chronic renal failure 
(CRF) and terminal renal failure (TRF) during the period 1978-1985 
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Fig. 1. The prevalence of terminal (TRF) and preterminal (preTRF) renal 
failure at the end of each year. [] TRF; �9 preTRF 

The mean  annual  inc idence  of  C R F  was 6.9 (range 
4 . 3 - 1 0 . 8 ) / m i l l i o n  chi ldren  in the same age group.  This 
cor responds  to 12 new cases /year  in Sweden  with  a popu-  
lat ion o f  8.3 mi l l ion  people  (1 .44/mil l ion total  populat ion) .  
The  mean  annual  inc idence  o f  chi ldren reaching T R F  was 
4.4 (range 1 . 1 - 8 ) / m i l l i o n  chi ldren or 7 new cases /year  
(0 .84/mi l l ion  total  populat ion) .  The  inc idence  o f  both  C R F  
and T R F  var ied  f rom year  to year  wi thout  any tendency  for  
increase  or decrease.  

The  preva lence  o f  C R F  increased  cont inuous ly  during 
the s tudy period.  The same tendency  was observed  for  both  
preTRF, f rom 14.1 a t t h e  end o f  1978 to 26.1 at the end o f  
1985, and TRF,  f rom 12.4 to 16/mil l ion chi ldren (Fig. 1). 

Nine teen  chi ldren d ied  f rom C R F  (2.4/year  or  1.3/mil- 
l ion chi ldren  per  year) .  Eight  had  been  t reated by  dia lys is  
or t ransplantat ion,  whi le  11 were  not  ac t ive ly  treated.  The 
reasons for  wi thhold ing  act ive therapy were  severe  menta l  
re tardat ion in 3 cases  and other  compl ica t ing  condi t ions  in 
3 cases  (mul t ip le  mal format ions ,  juven i l e  chronic  arthritis 
wi th  renal  amylo idos i s  and po lycys t i c  k idney  d isease  wi th  
severe l iver  f ibrosis) .  Doctors  and parents  had  together  
dec ided  not  to start active t reatment  in the remain ing  
5 children.  

The  p r imary  renal  d isease  of  pat ients  wi th  C R F  is pre-  
sented in Table  1. Mal fo rmat ions  accounted  for 42%, glo- 
meru la r  d iseases  for  14%, and heredi ta ry  d isorders  for  
27%. The  most  c o m m o n  disease  enti t ies were  renal  hypo - /  
dysp las ia  wi thout  ur inary  tract  infect ion (n = 25), juven i le  
nephronophth is i s  (n = 16), urethral  valve  (n = 13), and 
po lycys t i c  d isease  (n = 11). There  were 8 chi ldren with  a 
d iagnos is  of  pyelonephr i t i s .  Three  o f  these pat ients  had 
es tab l i shed  renal  damage  before  emigra t ing  to Sweden.  A l l  
8 chi ldren had  ves ico-ure tera l  ref lux with  di latat ion.  

A m o n g  the 77 chi ldren reaching  TRF,  mal fo rmat ions  
were  less and g lomeru la r  d iseases  more  c o m m o n  than in 
the whole  group of  C R F  (32% compared  with  42% and 
19% c o m p a r e d  with  14%, Table  1). The  d iagnos is  o f  C R F  
was es tabl i shed  ear l ier  in the chi ldren  with  mal format ions  
than in those wi th  hered i ta ry  disorders  and g lomeru la r  
d iseases  (Table  2). 

Renal disease No. of patients 

All CRF TRF 
n= 146 n=77 

Hypo-/dysplasia 30 (21%) 
- without UTI 25 
- with UTI 5 

Hypo-/dysplasia and obstruction 6 (4%) 1 (1%) 

Obstructive conditions 25 (17 %) 10 (13 %) 
- Urethral valve 13 
- Bilateral ureteral stenosis 2 
- Other obstructive malformations 5 
- Prune-belly syndrome 3 
- Neurogenic bladder 2 

Glomernlopathies 21 (14%) 15 (19%) 
-Focal segmental glomerulosclerosis 6 
- Systemic lupus erythematosus 3 
- Sch6nlein-Henoch syndrome 3 
- GN with advanced diffuse sclerosis 3 
- Diffuse proliferative GN 1 
- Focal segmental proliferative GN 1 
- Mesangioproliferative GN 1 
- Rapidly progressive GN 1 
- IgA nephropathy 1 
- Anti-basement membrane GN 1 

Hereditary disorders 40 (27 %) 
- Juvenile nephronophthisis 16 
- Polycystic disease 11 
- Laurence-Moon-Biedl syndrome 3 
- Cystinosis 2 
- Congenital nephrotic syndrome 2 
- Alport's syndrome 1 
- Hereditary glomerulopathy 5 

Vascularnephropathies 8 (5%) 3 (4%) 
- Haemolytic uraemic syndrome 4 
- Renal damage associated with birth 

asphyxia 3 
- Renal circulatory disturbances due to 

septicaemia 1 

Pyelonephritis 8 (5%) 5 (6%) 
- Pyelonephritis with vesico-ureteral reflux 8 

Other kidney disorders 8 (5%) 6 (8%) 
- Drash syndrome 2 
- Wilms' tumour (bilateral) 1 
- Interstitial nephritis 1 
- Renal amyloidosis 1 
- Wegener's granulomatosis 1 
- Unclassified nephropathy + 

mental retardation 
+chromosomal aberration 1 
- Nephrotic syndrome + renal tuberculosis 1 

14 (18%) 

23 (30%) 

The children with TRF are included also in the group with CRF 
UTI, Urinary tract infection; GN, glomerulonephritis 

Discuss ion  

Under- repor t ing  is a p rob lem associa ted  with this type  o f  
s tudy and the results  therefore  represent  m i n i m u m  figures.  
W e  do bel ieve,  however ,  that this survey includes  pract i-  
cal ly  all  chi ldren in w h o m  a d iagnosis  of  C R F  was made,  
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Table 2. Age at diagnosis of CRF in 99 children during the period 
1978-1985 

Primary renal disease No. of patients 

<5 years 5 - 1 0  years 10-16 years 
n = 3 6  n = 2 6  n = 3 7  

Hypo-/dysplasia 15 2 3 
Hypo-/dysplasia and obstruction 4 1 1 
Obstructive conditions 8 0 4 
Glomerulopathies 1 5 10 
Hereditary disorders 4 11 12 
Vascular nephropathies 2 3 2 
Pyelonephritis 0 3 2 
Other kidney disorders 2 1 3 

since there is good co-operation between doctors treating 
such children in Sweden. Only a few centres perform qual- 
ified diagnostic investigations of TRF and give treatment 
by diet, dialysis and transplantation, and thus the reporting 
in this group is probably complete. 

Previous investigations have used an SCR of 
180 ~tmol/1 (2 mg/dl) as the cut-off level for CRF [1-3]. 
We chose age-related cut-off levels of the SCR that would 
roughly correspond to a GFR of 30 ml/min per 1.73 m2. 
This may, to some extent, have increased the number of 
children with preTRF, in comparison with previous stud- 
ies. Twelve of the 69 children with preTRF had an SCR 
below 180 ~tmol/1. Seven of these had a GFR below 
30 ml/min per 1.73 m2, while in the remaining 5 no GFR 
determination was available. The prevalence of preTRF 
was indeed considerably higher (14.1 in 1978 increasing to 
26.1 in 1985) than that reported for 1975 in the German 
survey [3] (6.5/million children). The Swiss [1] and the 
previous Swedish [2] investigations, however, gave figures 
of the same order as the present study despite having an 
SCR of 180 Bmol/1 as cut-off level. 

The mean annual incidence of TRF was 4.4/million 
children. This figure was similar to that of the previous 
Swedish study (4.17, [2]), but lower than in the Swiss [1] 
and the German [3] reports (5.6 and 5.05, respectively). 
These findings can hardly be explained by methodological 
differences but may reflect different spectra of primary 
renal diseases. An explanation could be that renal disease 
was detected earlier in Swedish children, through health 
service programmes at well-baby clinics and schools, as 
well as through careful investigation of children with uri- 
nary tract infections. Early detection of preTRF, supervi- 
sion of diet and metabolic disturbances, prevention of in- 
fections and control of blood pressure might delay progres- 
sion to TRF, perhaps until adulthood. 

The prevalence of TRF increased during the study peri- 
od, which is to be expected with the more active treatment 
and survival of children with TRF. Unfortunately no com- 
parable figures are available from theprevious Swedish 
study [2]. However, in 1985 the prevalence of 16/million 
children had not reached the German figure for 1977 
(22/million children [3]). Programmes for active treatment 
of children with CRF by dialysis and transplantation were 
started earlier in the Federal Republic of Germany than in 

Sweden and this probably, at least partly, explains the 
higher prevalence of TRF. 

The major groups of primary renal disease, in our 
study, were malformations and hereditary disorders, to- 
gether accounting for 69% of the total number of children 
with CRF, which is exactly the same as in the earlier 
Swedish study [2]. The corresponding figure in a paper 
from Paris was 66% (9.6% vesico-ureteral reflux included 
[5]) but only 47% in the German study [4]. Glomerulone- 
phritis was the primary renal disease in only 14% in the 
present study but 27% in the previous one [2], while vascu- 
lar nephropathies and reflux nephropathies were more 
common. A diminished proportion of CRF was caused by 
glomerulopathies in several other studies [7-9]. Such a 
decrease may also be noted when the studies are arranged 
according to year of publication: 26% in 1973 [5], 23% in 
1980 [1], 20% in 1985 [4] and 14% in the present study. 

There was a remarkable difference in the figures re- 
ported for pyelonephritis or reflux nephropathy: 21% for 
children with TRF in Great Britain, 1968-1978 [6] and 
16.3% in the registry of the European Dialysis and Trans- 
plant Association, 1981 [7], compared with 6% in Sweden, 
1978 - 1985. Pyelonephritis, without as s ociated obstructive 
conditions or urolithiasis, was reported as the cause of CRF 
(both preTRF and TRF) in 16% in the Federal Republic of 
Germany, 1969-1975 [4], 9.6% in France, 1961 - 1971 [5] 
and 5% in the present study. Our study is more recent than 
the others, which may explain some of the differences. 
However, in the previous Swedish study, covering the 
years 1974-1977, no child was detected with CRF due to 
pyelonephritis. The differences may also reflect variations 
in the classification of the primary renal disorders, il- 
lustrated by the problem of distinguishing renal hypo-/dys- 
plasia from reflux nephropathy at a late stage of the dis- 
ease. It should be pointed out, however, that 25 of our 29 
cases with the diagnosis of hypo-/dysplasia never had a 
urinary tract infection. Thus, the present and previous 
Swedish studies suggest that a smaller proportion of CRF 
cases are caused by infections in Sweden than in the other 
countries studied. In Sweden urine cultures are routinely 
performed in infants and small children with fever of un- 
known origin. A diagnosis of pyelonephritis leads to radio- 
graphic examination of the kidneys and lower urinary tract, 
as well as a thorough follow-up of the child [10]. It is 
possible that swift medical intervention prevents the 
development of progressive renal disease in these children. 

In conclusion,.this study shows a higher prevalence of 
preTRF in Swedish children than that reported from other 
countries. In contrast, the prevalence of TRF was lower. 
This might be due to earlier detection of the primary renal 
disease. The treatment of CRF by dialysis and transplanta- 
tion has previously not been as active in Sweden as in 
many other countries, resulting in a lower prevalence of 
TRF. During the last few years an increasing number of 
renal transplantations have been performed, especially in 
younger children. This will probably result in a further 
increase in the prevalence of TRF. 

Acknowledgements. We are greatly indebted to the colleagues who re- 
ported the patients and made this survey possible. 
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Ask the expert* 

An ll-year-old boy from Ghana presented in September 1988 with a 
1-year history of  recurrent haematuria. Initially there had been some 
dysuria and frequency. A 24-h collection of  terminal samples of  urine in 
hospital revealed schistosomes. An intragtvegtnous pyelogram showed 
nodular filling defects in the bladder mucosa in keeping with cystitis. He 
was treated with praziquante150mg/kg per day in three divided doses for 
1 day. His haematuria has not recurred and repeat early morning urine 
collections revealed no evidence of  schistosomes. A repeat ultrasound 
showed a normal bladder with no evidence of thickening and a normal 
bladder capacity. There were no areas of calcification within the bladder 
wall. The Schistosoma enzyme-linked immunosorbent assay (ELISA ) test 
was positive at presentation at level 4 (predicted value 82%). The repeat 
test 1 month after treatment revealed that this had dropped to level 2 
(predicted value 76%). Is one 1-day course of  praziquantel sufficient for 
this condition? Is it worth repeating the Schistosoma EL1SA test at 
intervals to show that it continues to fall, or will it remain positive for a 
long time following irradication of the Schistosomafrom the bladder? 
What follow-up should we pelform from the point of  view of the known 
long-term complications of  carcinoma of  the bladder; should we check 
for microscopic haematuria every 6 months or so, or should we even 
consider routine cystoscopy at regular intervals ? 

Key word: Schistosomiasis 

This is the classical presentation and course of recent Schistosoma hae- 
matobium infection. According to WHO reports, this parasitic infection 
is fairly common in Ghana, as well as in many other African coun- 
tries [1]. The nodular bladder lesions are characteristic and are, in fact, 
submucosal granulomatous masses [2] formed by the immune-mediated 
tissue response against the parasite [3]. These are composed of one or 
more ova surrounded by large numbers of lymphocytes, eosinophils, 
mast cells and a few neutrophils and macrophages, and shelled off by a 
peripheral condensation of fibroblasts 

These granulomata respond quite readily to treatment with prazi- 
quantel [4]. Unless considerable fibrosis has already taken place before 
treatment, they usually leave no residual damage. Even much more 
advanced pathology in the lower urinary tract, with alarming radioloical 
appearances in an intravenous urogram, may completely resolve with 
schistosomicidal therapy [5]. The 1-day course of treatment is sufficient. 
Out of all species of schistosomes pathogenic to man, S. haematobium is 
the most vulnerable to the effect of the drug [4]. 

The ELISA test is a good indicator of active disease. It usually takes 
3 - 4  months before it turns negative, depending on which ELISA tech- 

* The editors invite questions for this section 

nique is being used, and whether it is looking at worm or egg antigens or 
at antibodies against the parasite [6]. Repetition of the test in another 
couple of months will probably show complete regression. If it remains 
significantly positive, another single-dose treatment with praziquantel is 
indicated. 

It is unnecessary to do any further follow-ups unless the patient is 
reinfected. The possibility is always there, as long as the socioeconomic 
factors leading to initial exposure are still the same. Reinfection is 
usually detected by recurrence of haematuria and reappearance of eggs in 
the urine. Whether a regular check-up for reinfection is indicated is a 
matter of general health policy in the country. This particular patient is 
not more vulnerable to reinfection when compared with the general 
population. Indeed, his first infection may confer partial immunity 
against reinfection [7]. 

Rashad S. Barsoum 
Professor of Medicine 
Chief of Nephrology - Cairo University 
The Cairo Kidney Center 
P. O. Box 91, Bab-E1-Louk 
Cairo, Egypt 
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