JKAU: Med. Sci., Vol. 20 No. 3, pp: 67-78 (2013 A.D./ 1434 A.H.)
DOI: 10.4197/Med. 20-3.6

Pattern of Renal Diseases in Children Presented to
King Abdulaziz University Hospital

Hussain M. Alsaggaf, DCT, DTCH, MRCP

Department of Pediatrics, Faculty of Medicine,
King Abdulaziz University, Jeddah, Saudi Arabia
alsaggaf. h@hotmail.com

Abstract. The pattern of renal diseases in children presented to the tertiary
pediatric nephrology center at King Abdulaziz University Hospital was
reviewed respectively over the period of § years (2005-2012). A total of
850 children were seen. Male: female ratio is 2:1. Median (range) age at
presentation was 9 (0.01-16) years. Fifty-five percent were Saudi and 45%
were from various nationalities. Underlying etiology was congenital or
inherited disease in 55.5% of the children. Glomerular diseases were the
most common in acquired causes while obstructive uropathy was the most
common in congenital causes. Non-neurogenic neurogenic bladder was the
most common underlying diagnosis of children with urological
abnormalities (28%), followed by posterior urethral valve (26%). Nephrotic
syndrome was the most common of glomerular diseases with 31% with
steroid resistant nephrotic syndrome. Renal impairment was present in 315
children with low glomerular filtration rate; chronic kidney disease stage 2 in
88, stage 3 in 84, stage 4 in 35 and stage 5 in 108. In conclusion, childhood
congenital or inherited renal diseases were the majority. Non-neurogenic
neurogenic bladder was the most common urological abnormality and
nephrotic syndrome was the most common glomerular disease with high
percentage of steroid resistant nephrotic syndrome. A considerable
percentage presented with advanced chronic kidney disease.
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Introduction

Understanding the pattern and the epidemiology of childhood renal
diseases is very important to prevent chronic kidney disease (CKD) and
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delay its progression. The data available from developing countries,
about childhood CKD is limited!"!. Nephrology is a growing pediatric
subspecialty in the Kingdom of Saudi Arabia?!. However data available
about childhood renal diseases and epidemiology of CKD is limited and
largely presents single center experience” . Furthermore, most of the
studies cover glomerular diseases'*!and CKD™* %), while there is lack of
overview studies to evaluate epidemiology of other childhood renal

diseases!!.

King Abdulaziz University Hospital (KAUH) is a tertiary center in
the western province and it is located in a city which is very near to the
holy city, Makkah. The demographic background of children followed
up at KAUH might be different from other areas of KSA, and this could
be reflected in the pattern of childhood renal diseases presented to this
institution.

In this study, evaluation of the pattern of renal diseases in children
presented to KAUH is done and the outcome is reported.

Patients and Methods

Retrospective review of all renal cases presented to the pediatric
nephrology unit at KAUH over 8 years was conducted. Cases of acute
kidney injury (AKI) caused by pre-renal failure or mild acute tubular
necrosis were not included in this study. However, severe cases of AKI,
which needed further follow up, were included.

All electronic and medical records of children presented with kidney
diseases between January 2005 and December 2012 were reviewed.
Demographic data, clinical data and outcome were recorded to all
children.

Glomerular filtration rate (GFR) was calculated by Schwartz
formula'!! to classify stages of CKD according to the guidelines of
National Kidney Foundation Kidney Disease Outcomes Quality

Initiative!'?].

Results

A total of 850 children were presented to the pediatric nephrology
unit at KAUH; 652 (61.8%) were boys and 324 (38.2%) were girls.
Male: female ratio was 2:1. Median (range) age at presentation was 9
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(0.01-16) years, mean (SD) of 8.8(4.96) years. Fifty-five percent (468
children) were Saudi and 45% (382 children) were from various
nationalities. Non Saudi children were from different ethnic
backgrounds: 183 (21.5%) from Arabic origin (118 Yemeni, 32
Palestinians, 27 Egyptians and 6 Syrians), 86 (10.1%) from African
origin (29 Chadians, 24 Somalis, 24 Sudanese, 5 Ethiopians and 4
Nigerians), 104 (12.4%) from Asian origin (48 Pakistanis, 23 Indians 20
Burmese, 11 Afghanis and 2 Filipinos) and 9 children (1.05%) from
mixed or other backgrounds.

Underlying etiology was congenital or inherited disease in 55.5%
(473 children). Consanguinity was positive in 134 (28.5%), negative in
24 (5%) and unknown in 314 (66.5%) of cases with congenital or
inherited diseases (Table 1).

Tablel. The underlying diagnosis of different diagnostic categories.

Etiology of Renal Disease | Frequency | Percentage

Glomerular
Steroid sensitive nephrotic syndrome 67 7.9%
Steroid dependant nephrotic syndrome 88 10.3%
Steroid resistant nephrotic syndrome 78 9.2%
Congenital and infantile nephrotic syndrome 18 2.1%
Chronic glomerulonephritis 43 5.1%
Post infectious glomerulonephritis 47 5.5%
Diabetic nephropathy 2 0.2%
Hematuria 11 1.3%

Urological = Obstructive

Posterior urethral valve 71 8.4%
Neurogenic bladder 109 12.8%
Primary vesicoureteric reflux 28 3.3%
Pelviureteric junction obstruction 29 3.4%
Obstructive uropathy with dysplasia 31 3.6%
Cystic dysplastic
Multicystic dysplastic kidney 29 3.4%
Polycystic kidney disease 21 2.5%
Nephronophthisis 4 0.4%
Simple renal cysts 4 0.4%
Congenital hypodysplastic kidney 13 1.5%
Absent kidney 5 0.5%
Ectopic kidney 6 0.6%
Tubular
Renal tubular acidosis 34 4%
Barter's syndrome 6 0.7%
Nephrocalcinosis 6 0.7%
FHHNC’ 7 0.8%
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Tablel. (Continuation) The underlying diagnosis of different diagnostic categories.

Etiology of Renal Disease | Frequency | Percentage
Miscellaneous
Pyelonephritis 8 0.9%
Chronic renal failure of unknown etiology 27 3%
Hypertension 18 2.8%
Nocturnal enuresis 14 1.6%
Renal artery stenosis 4 0.4%
Pheochromocytoma 2 0.2%
AKT
Acute tubular necrosis 14 | 1.6%

"FHHNC = Familial hypomagnesaemia hypercalciurea and nephrocalcinosis syndrome; "AKI = Acute
kidney injury

Glomerular diseases were the most common in acquired causes while
obstructive uroptahy was the most common in congenital causes as
shown in Fig. 1.

Nephrotic syndrome (NS) was the most common of glomerular
diseases as it was the presentation of 251 patients. Seventy-eight (31%)
children had steroid-resistant nephrotic syndrome (SRNS); 135 (62%)
have steroid sensitive nephrotic syndrome (SSNS), with 88 (35%) with
steroid-dependent nephrotic syndrome (SDNS), and 18 (7%) patients had
congenital nephrotic syndromes (NPHS1) (Fig. 2).

AKI
Miscellaneous
Tubular
Cystic-dysplastic
Obstructive

Glomerular
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Fig. 1. Underlying diagnosis are categorized into glomerular diseases, obstructive
uropathy, cystic-dysplastic, tubular diseases, acute Kkidney injury, and
miscellaneous causes. (AKI = Acute kidney injury).
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Nephrotic Syndrome

The clinical course of nephrotic syndrome shows the following: 27% had steroid
sensitive NS with 35% had steroid dependent course, 31% had steroid resistant
NS and 7% had congenital NS.

Post infection glomerulonephritis (GN) was the diagnosis in 47
patients (5.5%) who presented with frank hematuria or severe AKI.

Non-neurogenic neurogenic bladder (NNNB) was the most common
diagnosis of obstructive uropathy cases followed by posterior urethral
valve (PUV). Neurogenic bladder associated with spinal lesion was the
diagnosis of 11.5% children as shown in Fig. 3.

Obstructive urology with renal dys plasia
Primary YUR

FPUJ obst.

Neurogenic bladder (meninge aomyelocele)
Neurogenic bladder [spinabifida oaulta )
Non neurogenic neurogenic bladder

PUY

Fig. 3.

The underlying diagnosis of obstructive uropathy are as follows: The most
common is (40.6%) neurogenic bladder, 26.4% Posterior urethral valve (PUV),
10.8% pelviureteric junction obstruction (PUJO), 10.4% primary vesicoureteric
reflux (VUR) and 11.5 % obstructive uropathy with renal dysplasia.
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Different tubular disorders were the diagnosis in 51 patients'®. Renal
tubular acidosis was diagnosed in 33 children, Barter's syndrome in 5
children, familial hypomagnesaemia hypercalciuria and nephrocalcinosis
syndrome (FHHNC) in 7 children and nephrocalcinosis in 6 subjects.

Outcome

Ten percent of the cohort (86 children) suffered from recurrent
pyelonephritis and 21% (178 subjects) had hypertension.

Renal impairment was present in 315 children with low GFR (37%);
CKD stage 2 in 88 children, stage 3 in 84 children, stage 4 in 35 children
and stage 5 in 108 subjects (12.7%).

Renal replacement therapy (RRT) was offered to 73 children only.
Thirty two children received regular hemodialysis (three sessions per
week), 26 received automated peritoneal dialysis and 15 children had
kidney transplantation in another center.

At the end of the study period, 566 (67%) children were still
followed up at our unit; 138 (16%) children were lost to follow up; 79
(9%) children were transferred either back to their referring hospital or to
adult nephrology service and 67 (8%) children were dead.

Discussion

In this study, the observation that hereditary and genetics childhood
renal diseases are more common than acquired causes is similar to
previous reports. It is estimated that 70% of the cases of kidney diseases
in childhood are congenital with a likely genetic basis">). It was reported
that congenital renal anomalies are the main underlying cause of CKD
and end stage renal failure in children both in KSAP'! and in other
countries. In a recent report from North American Pediatric Renal
Transplant Cooperative Study (NAPRTCS), congenital causes including
congenital anomalies of the kidney and urinary tract (48%) and
hereditary nephropathies (10%), were the most common causes of
CKDM". Similar results were reported by other European registries' >/,

There was a large percentage of the cohort with neurogenic bladder
either caused by spinal cord lesion or NNNB. It was interesting that
NNNB was the most common urological abnormally in the cohort. Non-
neurogenic neurogenic bladder covers a wide spectrum of lower urinary
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tract and bowel dysfunctions, observed in the absence of a neurological
background or lower urinary tract malformation. Non-neurogenic
neurogenic bladder (NNNB) is characterized by the association of a
severe impairment of the upper urinary tract with a dysfunctional
elimination syndrome!'”. Neurogenic bladder caused by spinal lesion or
NNNB is an important cause of end stage renal failure (ESRF) in
KSAP'#P1 A study from our institution revealed that neurogenic
bladder was the underlying cause in 19.6% of CKD in children, and of
those 13.6% were associated with neural tube defects!'®!. Neurogenic
bladder is still an important cause of CKD in Turkey as it is the
underlying cause of 15% of the cases™” and it is the most common cause
of CKD in Syria*'. Therefore, neurogenic bladder is an important cause
of CKD in developing countries. This is most likely caused by the
limited awareness of the importance of bladder management in children
with spina bifida among pediatricians, which led to a considerable delay
in commencing clean intermittent catheterization in the affected
children™*,

Similar to other reports, the study shows a higher predominance of
males, which reflects the higher incidence of congenital disorders,
including obstructive uropathy, renal dysplasia, and prune belly

. .1 1401
syndrome, in boys versus girls!'*">!,

Nephrotic syndrome was the most common presentation of
glomerular diseases. Nephrotic syndrome (NS) is reported to be more
common in Asian children than in Caucasian children'”*!. Similarly, it is
thought to be more common in Arab children.  However, no
epidemiological data are available to confirm this observation. Similar to
previous reports, a higher percentage of congenital and infantile NS
compared to other countries'™” was observed. This could be explained
by high consanguinity rate in Saudi population'**. The high percentage
of SRNS could be explained by the fact that KAUH is a tertiary center
for pediatric nephrology in the Western province. Post-infectious was
observed in only 5.5%, which is online with previous reports that post-
streptococcal GN is declining in KSA, as it was reported as the
und[%g%ying cause of 2.7-2.9% of adults GN* and 4 % of Pediatrics
GN"™L

Tubular diseases represented 6% of the cohort, which is a high
percentage compared to Western registries. However, in countries where
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consanguinity is common tubular and other hereditary disorders, such as
cystinosis, and primary hyperoxaluria, were reported to be high[27’28].

A considerable percentage was presented with CKD and low GFR
and 12.7% were stage 5 CKD or ESRF. This could be explained by late
referrals and unavailability for optimal care for many children from the
beginning of the disease. This is true particularly for the unique
demographic population we are serving. It is also similar to the findings
of other developing countries, such as India, where data from a major
tertiary hospital revealed that approximately 12% of patients presented to
pediatric nephrology service over a 7-year period, had moderate to severe
CKD (CCr < 50 mL/min per 1.73 m?), and one quarter had already
developed ESRD, highlighting the late diagnosis and referral pattern!®”),
Similarly, data from a major Iranian hospital, collected over 7 years,
reported that 11% of pediatric nephrology admissions were due to severe
CKD (CCr < 30 mL/min per 1.73 m®), and one half of the patients
advanced to ESRD"?*!,

The study shows a high mortality rate of 8%, reflecting the need for
improvement in the care of those disadvantaged children. This should
include early detection and referrals, optimum treatment and availability
of RRT for all children. Currently, we cannot offer RRT to all children
because of limited resources.

Mortality rates remain significantly lower in pediatric patients with
ESRD compared with their adult counterparts. Nevertheless, an
assessment of the causes of death reflects the excess risk of cardiac and
vascular diseases, and the high prevalence of left ventricular hypertrophy
and dyslipidemia among children treated with renal replacement
therapy®”. Furthermore, the outcome of children with severe CKD is
highly dependent upon the economy and availability of health care

I‘GSOUI'CGS[3 : ].

Conclusion

In this study, the pattern and the outcome of renal diseases in children
presented to KAUH is discussed. There is a high mortality of 8%,
indicating the need for more work on prevention and early detection of
CKD in children.
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