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Abstract. The etiology of chronic renal failure (CRF) was
studied in 459 Turkish children (205 girls, 254 boys) for the
period January 1979-December 1993. Their mean age at
onset of CRF was 9.5 4.2 years (range 1-16 years); CRF
was defined as a glomerular filtration rate (GFR) below
50 ml/min per 1.73 m?2 for at least 6 months. When a GFR
determination was not available, the serum creatinine
concentration was used: greater than 1 mg/dl for children
aged 1-3 years, greater than 1.5 mg/dl for those 3—10 years
and greater than 2 mg/dl for those 10—-16 years. Primary
renal disorders were as follows: reflux nephropathy 32.4%
glomerular diseases 22.2%, hereditary renal disorders
11.4%, amyloidosis 10.6%, urinary stones 8% and other
renal disorders 15.4%. Twenty-three cases of reflux ne-
phropathy (15.4%) were associated with neural tube defects
(NTD) and 20 (13.4%) were caused by infravesical ob-
struction. CRF caused vesicoureteral reflux associated with
NTD and amyloidosis are more frequent in our series
compared with west European and Nordic countries.
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Introduction

Primary renal diseases that lead to chronic renal failure
(CRF) are quite different in children compared with adults
because of the higher proportion of congenital and her-
. editary nephropathies [1-6]. Geographical location may
also influence the distribution of the diseases which lead to
CRF [4, 7-21]. In this study we retrospectively in-
vestigated the primary renal diseases in Turkish children
with CRE.

Patients and methods

We reviewed the records of 459 children (205 girls, 254 boys) with
CRF admitted to our hospital between January 1979 and December
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1993. Their mean age was 9.5+4.2 years (range 1-16 years). Most
patients had been treated by other physicians and then referred to our
hospital (which is one of the major reference hospitals in Turkey).
We defined CRF as glomerular filtration rate below S0 ml/min per
1.73 m? for at least 6 months or a serum creatinine level above 1 mg/dl
for children aged 1-3 years, 1.5 mg/dl for those 3—10 years and 2 mg/
dl for those 10—16 years. The history, standard laboratory investiga-
tions, radiological and radionucleide tests and renal biopsy findings
were re-evaluated for the classification of primary renal disorders.

Results

Primary renal disorders in the study group are presented in
Table 1.

Reflux nephropathy

One hundred and forty-nine children (32.4%) (65 girls,
84 boys, aged 14 months to 12 years) with CRF had vesi-
coureteral reflux (VUR). A total of 114 patients had bilat-
eral VUR (76.5%) and 16 (13.4%) had associated infra-
vesical obstruction (all male). Twelve patients (8%, 2 girls,
10 boys) had a solitary kidney and VUR and 23 children
(15.4%) with bilateral VUR had neural tube defects (NTD)
and neurogenic bladder. The age range was 1-12.5 years in
the patients with CRF associated with NTD and bilateral
VUR and the female/male ratio was 17/6 in this group.
Non-neurogenic neurogenic bladder was diagnosed in 14 of
18 patients with bilateral VUR who had signs and symp-
toms related to bladder dysfunction after 1990.

Glomerular diseases

There were 102 children (48 girls, 54 boys, aged
2-16 years) with CRF caused by various glomerular dis-
orders; 85% had presented with nephrotic syndrome. Per-
cutaneus renal biopsies were performed in all 102 children
and the results of histopathological evaluation are presented
in Table 1. Chronic glomerulonephritis was the predomi-
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Table 1. Primary renal diseases in 459 children with chronic renal
failure

n %

Vesicoureteral reflux (VUR) 149 324
Bilateral VUR 137
with infravesical obstruction 20
without infravesical obstruction 94
NTD and VUR 23
Solitary kidney and VUR 12

Glomerular discases 102 22.2
Mesangioproliferative glomerulonephritis 16
Membranoproliferative glomerulonephritis 12
Focal glomerulosclerosis 7
Rapidly progressive glomerulonephritis 4
Renal involvement with collagen disease 11

Hereditary renal disorders 52 11.4
Alport’s diseases 13
Juvenile nephronophthisis 11
Polycystic disease 13

Congenital nephrotic syndrome 3
Renal tubular acidosis 4
Oxalosis 1
Laurence-Moon-Biedl syndrome 1
Unclassified hereditary disorders 6

Renal amyloidosis 48 10.6
Urinary stones 37 8.0
Other renal disorders 71 15.4

Associated with pyelonephritis
Bilateral ureterovesical junction stenosis
Bilateral hypo-/dysplasia 1
Bilateral ureteropelvic stenosis
Bilateral small kidney 3
Solitary kidney
Solitary kidney and ureteral stenosis
Horseshoe kidney

Without pyelonephritis

N N ]

Interstitial nephritis 3
Vascular nephropathies
HUS
Circulation disturbance due to sepsis 1
Cornelia de Lange syndrome 1
Total 459 100

NTD, Neural tube defects; HUS, hemolytic uremic syndrome

nant pathological finding with mesangioproliferative glo-
merulonephritis the second most common renal lesion,
occurring in 16 patients. There were 7 patients with He-
noch-Schénlein nephropathy, 3 with systemic lupus er-
ythematosus and 1 with scleroderma in the group of pa-
tients with renal involvement with collagen disease.

Hereditary renal disorders

Fifty-two (22 female, 30 male) patients (12%) with CRF
had hereditary renal disorders. This group consists of
13 patients with Alport’s disease, 11 with nephronophthisis,
13 with polycystic disease, 3 with distal renal tubular aci-
dosis, 3 with congenital nephrotic syndrome, 6 with un-
classified hereditary renal disorders, 1 with oxalosis and 1
each with cystinosis and Laurence-Moon-Biedl syndrome.

Table 2. Amyloidosis in children with chronic renal failure

n Age Sex FMF TBC JRA UD
(years) - n n n n
boys  girls
48 7-16 27 21 38 2 1 7

FMF, Familial Mediterranean fever; TBC, tuberculosis; JRA, juvenile
rheumatoid arthritis; UD, undetermined

Renal amyloidosis

There were 48 patients (aged 1-16 years, 21 females,
27 males) with biopsy-proven renal amyloidosis in our
series. All had amyloidosis of the AA type. The underlying
diseases that led to amyloidosis in these patients are shown
in Table 2. The vast majority of the cases had familial
Mediterranean fever (FMF) and there were 6 patients with
amyloidosis of undetermined origin.

Urinary stones

Urinary stone formation associated with pyelonephritis led
to CRF in 37 patients (10 girls, 27 boys) aged 412 years.
Thirty-six patients had bilateral pelvic and ureteral stones
and only 1 of them had a solitary kidney and pelvic stone.
The stones were composed of calcium oxalate in most
patients.

Other renal disorders

Seventy-one patients (28 female, 43 male) with CRF had
various renal disorders with or without pyelonephritis
(Table 1). Bilateral small kidney associated with pyelone-
phritis was the commonest disorder in this group.

Discussion

The most common cause of CRF in our study group is VUR
(32.4%). If VUR and other renal abnormalities associated
with pyelonephritis are considered as one group, this covers
approximately 46% of the patients. This result is similar to
that of Esbjorner et al. [22]. The striking feature is the high
percentage of NTD associated with VUR (15.4%) in our
series. The urinary tract has long been recognized as one of
the major sites of organ failure in patients with NTD, and
VUR is a common finding in children with NTD and may
be present at birth or develop in infancy or childhood
secondary to high intravesical pressure and inadequate
emptying of the bladder [23, 24].

The incidence of NTD is only 1 in every 1,000 live
births in the United States, in 1.5-1.8 in 1,000 in Europe
and 1.8-8.1 per 1,000 in Turkey [25-32]. Poor nutritional
status of the mother (energy, multivitamin, folic acid and
zinc deficiency) during the pre- and post-conceptional pe-
riod is strongly related to the malformation of the neural
tube of the fetus [33—-36]. Most children with NTD in our



series were from low socioeconomic classes. Pre-natal di-
agnosis is now performed in pregnant women with a high
risk of NTD. the incidence of NTD is expected to be re-
duced in the near future. The patients in this study date
back to the time when pre-natal diagnosis was not possible.

Renal hypoplasia or dysplasia may also be associated
with VUR, but these malformations were not evaluated
radiologically in our patients. Glomerulopathies are the
most common cause of CRF in some series [11-14]. Re-
ports from developing countries have shown that glomer-
ulonephritis is nearly twice as common as pyelonephritis as
a cause of CRF in children [12, 13]. Focal glomerulo-
sclerosis, chronic glomerulonephritis and nephrotic syn-
drome with minimal glomerular changes were reported as
primary renal pathologies in the patients with end-stage
renal disease [4, 37]. In our study, glomerular diseases were
the second most common cause of CRF and the majority of
the cases had chronic glomerulonephritis. Mesangioproli-
ferative glomerulonephritis and membranoproliferative
glomerulonephritis are also common in our patients com-
pared with other series [2, 22]. No patient in our study
developed CRF as a result of minimal change nephrotic
syndrome or acute post-streptococcal glomerulonephritis.

We found amyloidosis to be quite a common cause of
CRF in Turkish children. FMF was the predominant un-
derlying disease. All patients had amyloidosis of the
AA type. Six patients with amyloidosis of undetermined
origin may also have FMF phenotype II in which the first
manifestation is the accumulation of amyloid material in
the organs. These findings correlate with the geographical
location of Turkey. As a result of early recognition and
treatment of infectious diseases which lead to amyloidosis,
FMF has replaced the chronic suppurative diseases as the
major cause of amyloidosis in this country [38]. Colchicine
therapy may prevent the development of amyloidosis in
patients with FMF [39]. None of the children with amy-
loidosis in our study had received colchicine during the
course of their disease. Probably in the near future this
therapy will lead to a decline in the number of children with
CRF caused by amyloidosis.
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Ask the expert*

When should essential hypertension in childhood be treated
and how?**

Key words: Essential hypertension — Treatment

A pragmatic approach is best when deciding whether to treat essential
hypertension in childhood, aiming to control systolic and diastolic
blood pressure at or below the 90th percentile for age and size, The
1987 Task Force [1] suggests nonpharmacological therapy for mild
elevations in blood pressure; and, indeed, this remains a reasonable
approach for most children. Thus, I first recommend moderate re-
duction of salt intake, weight reduction (if the child is overweight),
exercise, and stress reduction. I explore this with the patient and family
to see whether such nonpharmacological steps will be acceptable to
them and whether, indeed, they will try them. On the other hand, if
there is more interest in pharmacology, then it is better, in my view, to
embark on a plan of medication for a defined period of time, in order to
see whether even a modest level of hypertension will easily be con-
trolled [2].

If blood pressure is invariably elevated when a patient is seen in the
office, and that elevation is moderate to severe, then hypotensive
medications are indicated, in my view. While severe blood pressure
elevations can be seen in primary hypertension, this necessitates
investigation for secondary causes, along with concomitant blood
pressure control.

The pharmacological treatment of primary hypertension remains
problematic, as most modern hypotensive agents lack formal approval
for use in children and young adolescents. Two approaches to phar-
macotherapy — the “rational” and the “practical” — should be com-
bined. A rational approach attempts to determine whether the patient’s
hypertension is salt sensitive or is mediated by strong vasoconstriction,
and bases therapy on that determination. If the patient is salt sensitive,
then treating the child with a diuretic (if the patient has not been able to
reduce salt in the diet effectively) should control the hypertension. If
the patient appears to have vasoconstrictor-mediated hypertension,
then angiotensin-converting enzyme (ACE) inhibitors make sense as
a first step. Other drug classes, such as calcium channel blockers, also
make sense in this latter scenario. A “pragmatic” approach simply uses
the most convenient preparation which will have the fewest side effects
in the given patient. The following is a cautious, practical plan for
embarking on pharmacotherapy:

* The editors invite questions for this section
*# See also Ask the expert on page 548

1. Determine that the patient needs medication. Discuss the pros and
cons of pharmacotherapy and be sure that the patient and family will
be given information on the specific medication(s) chosen. Review this
again at subsequent meetings.

2. Check for problems that may rule our using a particular class of
medication, e.g., reactive airway disease precludes use of B-adrenergic
blocking agents, hypokalemia precludes use of diuretics (patient
should be evaluated for aldosteronism and/or glucocorticoid remedi-
able-aldosteronism), single kidney precludes use of ACE inhibitors
although whether such a patient has primary hypertension would be
open to question).

3. Check whether the patient is on other medications or regimens that
may be problematic when taking a particular antihypertensive medi-
cation, e.g., a patient adhering stringently to a low-salt diet may de-
velop electrolyte abnormalities when on diuretics, a patient on lithium
therapy may develop lithium toxicity if on ACE inhibitors. Be sure that
the patient and family understand the importance of checking drug/
drug interactions if further medication is given for any indication.

4. Outline how blood pressure levels will be followed and what con-
stitutes a successful therapeutic trial of medication.

My aim is to achieve blood pressure control for a period of
6—12 months and then to attempt to lower and discontinue medication.
This approach enlists patient and family as partners, allaying the
frequent concern that the patient is doomed to a life on medication.
Since some children with primary hypertension may remain normo-
tensive for a prolonged period of time once medication is discontinued,
this is an important aspect of therapy. If blood pressure does not remain
normal, then longer-term therapy is indicated.

Julie R. Ingelfinger

Division of Pediatric Nephrology
Massachusetts General Hospital
MA 02114, USA
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