Original Article / Ozgiin Arastirma

Meandros Med Dent J

Clinical Features of Cases Followed with
Idiopathic Hypercalciuria in Childhood,
Long-term Follow-up Results and
Retrospective Evaluation of Complications

Cocukluk Caginda Idiyopatik Hiperkalsiiiri ile Izlenen
Olgularin Klinik Ozellikleri, Uzun Donem Takip Sonuglari ve
Komplikasyonlarin Retrospektif Incelenmesi

® Alper Kokerl, ® Meral Torun Bayram?, ® Alper SoyluZ, ® Derya Ozmen2, ® Salih Kavukcu?, ® Mehmet Atilla Tiirkmen?

"Dokuz Eyliil University Faculty of Medicine, Department of Pediatrics, izmir, Turkey

2Dokuz Eyliil University Faculty of Medicine, Department of Pediatric Nephrology, izmir, Turkey

Keywords
Idiopathic hypercalciuria, children, follow-
up, complications

Anahtar Kelimeler

idiyopatik hiperkalsitiri, cocuk, izlem,
komplikasyonlar

Received/Gelis Tarihi : 15.07.2019
Accepted/Kabul Tarihi : 21.08.2019

doi:10.4274/meandros.galeno0s.2019.41713

Address for Correspondence/Yazisma Adresi:
Alper Koker MD,

Dokuz Eyliil University Faculty of Medicine,
Department of Pediatrics, izmir, Turkey

Phone : +90 505 479 01 49

E-mail : kokeralper@gmail.com

ORCID ID: orcid.org/0000-0003-1231-3023

©Meandros Medical and Dental Journal, Published by
Galenos Publishing House.

This is article distributed under the terms of the
Creative Commons Attribution NonCommercial 4.0
International Licence (CC BY-NC 4.0).

54

Abstract

Objective: The objective of this study is to assess clinical, laboratory and imaging
findings, treatment styles and long-term outcomes of paediatric patients followed
with idiopathic hypercalciuria (IH).

Materials and Methods: We retrospectively evaluated and reviewed the files of
patients aged between 3 months and 18 years with respect to age at the time of
diagnosis, gender, admission complaints, follow-up period, laboratory and imaging
findings (routine urinary analysis, blood and urinary biochemistry, parathormone,
vitamin D level, urinary system ultrasonography and bone mineral density), onset
and follow-up anthropometric data and complications.

Results: The average ages of male and female patients (total: 52) diagnosed with
IH were 30 and 22 years, respectively. The follow-up periods of male and female
patients were 44.5+40.8 and 22.5+3.2 (6-96) months. The most frequent admission
complaints were abdominal pain and underlying urinary tract infection (UTI) and
history of haematuria. The average calcium level at the time of admission was
6.56+2.65 mg/kg/day, and the average calcium/creatinine level was 0.85+0.68
mg/mg. Kidney stones were determined in 41 (79%) patients. In total, 21 (40%)
patients had UTI. During follow-up, UTI developed in 6 (11.5%) of them. Following
medical treatment and/or nutrition recommendations, there was a reduction in the
frequency of UTI rate, haematuria and enuresis (10/11 vs 6/25, p=0.030; 8/8 vs 3/33,
p=0.001; and vs 1/46, p<0.001, respectively).

Conclusion: Children with IH can apply with different clinical pictures and
their conditions can lead to complications such as kidney stones, UTl. However,
hypercalciuria, clinical complaints and complications can regress thanks to medical
treatment or nutrition recommendations.

0z

Amac: Bu calismada idiyopatik hiperkalsiiiri (iH) tanisi ile izlenen cocuk hastalarin
klinik, laboratuvar, goriintiileme bulgularinin, tedavi sekillerinin ve uzun sireli
sonuclarinin degerlendirilmesi amaclanmistir.
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Gereg ve Yontemler: iH'li 3 ay-18 yas arasindaki hastalarin dosyalari retrospektif olarak; tani anindaki yas, cinsiyet, basvuru sikayeti,
izlem siiresi, laboratuvar ve gorlintileme bulgular (rutin idrar analizi, kan ve idrar biyokimyasi, paratiroid hormon, D vitamini
dzeyi, triner sistem ultrasonografisi ve kemik mineral yogunlugu), baslangi¢ ve izlemdeki antropometrik veriler ve komplikasyonlar
acisindan degerlendirildi.

Bulgular: iH tanisi alan 52 hastanin (Erkek/Kadin: 30/22) ortalama tani yasi ve izlem siiresi 44,5+40,8 ve 22,5+3,2 (6-96) ay idi. En sik
basvuru yakinmalari sirasi ile karin agrisi, gecirilmis idrar yolu enfeksiyonu (IYE) ve hematiiri dykiisii idi. Basvuru sirasindaki ortalama
idrar kalsiyum diizeyi 6,56+2,65 mg/kg/giin ve kalsiyum/kreatinin orani da 0,85+0,68 mg/mg idi. Hastalardan 41 (%79) tanesinde
tani sirasinda bobrek tasi saptandi. Hastalarin 21'inde (%040) IYE gecirme dykiisii olup 6'sinda (%11,5) izlem sirasinda IYE gelismisti.
Medikal tedavi ve/veya beslenme Onerileri sonrasi hastalarda iYE sikligi, hematiiri ve endrezis sikhklarinda azalma vardi (sirasiyla
10/11 vs 6/25, p=0,030; 8/8 vs 3/33, p=0,001, 3/2 vs 1/46, p<0,001).

Sonuc: iH'li gocuklar farkli klinik tablolar ile basvurabilmekte ve bobrek tasi, IYE gibi komplikasyonlara sebep olabilmektedir. Ancak

medikal tedavi veya beslenme onerileri ile hiperkalsitiri, klinik yakinmalar ve komplikasyonlar gerileyebilmektedir.

Introduction

Idiopathic hypercalciuria (IH) was first defined
by Albright et al. (1) in 1953. While IH incidence is
reported to be between 5-10% in adults (2), this
rate changes between 2.2-6.2% in the paediatric
age group (3). IH is a condition characterized by
immoderate calcium excretion in urine despite normal
or limited calcium intake without any underlying
cause such as immobility, diuretic use, renal tubular
acidosis, Paget’s disease, malignancies, hyperthyroid,
sarcoidosis, or glucocorticoid increase that may give
rise to hypercalciuria in conjunction with normal
serum calcium, phosphorus, parathormone (PTH) and
vitamin D levels (4,5).

Calcium excretion is dependent on glomerular
filtration and tubular reabsorption. In normal
conditions, the amount of calcium excreted changes
depending on calcium resorption and intestinal
absorption rate (6). |H is attributed to a defect in
renal tubular reabsorption (renal hypercalciuria) or
increased absorption from the gastrointestinal system
(absorptive hypercalciuria) (7). The oral calcium
loading test was used to differentiate these two forms
in the past. Nevertheless, the oral loading test is not
frequently utilized to differentiate these two types
since hypercalciuria is thought to be a spectrum of
only one continuous disease of absorptive and renal
forms.

IH is a significant metabolic risk factor in children
with urinary system stones. Children with IH may
apply to hospital with different clinical complaints;
however, some of them may be asymptomatic (8-
11). IH with renal stone can lead to complications
such as reduction in bone mineral density (BMD) (5).
In this study, children followed-up with IH diagnosis

were evaluated with respect to their clinical findings,
demographic characteristics, treatment methods and
long-term results.

Materials and Methods

Patients followed-up with IH diagnosis at
Dokuz Eyliil University Medicine Faculty Paediatric
Nephrology Clinic were included in the study. The
files of all patients were retrospectively reviewed in
terms of their admission ages, anthropometric data,
gender, family histories, clinic admission complaints,
laboratory findings, treatment methods, follow-up
periods, disease progression and complications.

Ethical Approval

The study protocol was designed in compliance
with the Declaration of Helsinki. Informed consent
was obtained from parents or legal guardians before
enrollment in the study. The study was begun after
receiving the approval of the Ethics Committee of the
Dokuz Eylil University (decision no: 2013/17-05, date:
02/05/2013).

Patient Selection

Patients whose serum calcium, phosphorus, PTH,
and vitamin D levels were normal; however, with
calcium/creatinine (mg/mg) rate 0.8 mg/mg for
0-12 months old, 0.53 mg/mg for 1-3 years old, 0.4
mg/mg for 3-5 years old, 0.3 mg/mg for 5-7 years
old and 0.21 mg/mg for over 7 years old or calcium
excretion of over 4 mg/kg/day in urine collected in
24 hours (h) were included in the study (3). Those
with immobilization, renal tubular acidosis and
other diseases causing tubulopathy, hypercalcemia,
malignancy, hyperparathyroidism, hyperthyroidism,
elevation in vitamin D level, diuretic or steroid
treatment use history were excluded from the study.
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Clinical, Laboratory and Imaging Findings

Gender, admission age, follow-up duration,
consanguinity and stone history, admission
complaints, height and weight percentile values
at the first and last control, urea at the outset and
during follow-up, creatinine, serum electrolyte,
alkaline phosphatase, PTH and 25 OH vitamin D
levels, fasting random calcium/creatinine ratio on
the second morning voided urine sample (in patients
with urinary incontinence/enuresis or infants) or
24 h urine calcium measurement, urinary system
ultrasonography findings and complications of the
patients were recorded.

Statistical Evaluation

While the evidence obtained from the study were
assessed, the SPSS (Statistical Package for Social
Sciences) for Windows 15.0 programme was utilized for
statistical analyses. In the analysis, the t test was used for
continuous variables and chi-square test was employed
in the comparison of variables of both independent
and dependent groups (McNemar test). In addition,
Pearson correlation analysis was used to determine the
relationship between numerical variables. Statistical
significance level was accepted as p<0.05.

Results

Demographic Findings

In the study, there were a total of 52 patients
including 30 (57.7%) boys and 22 (42.3%) girls. The
average diagnosis age and follow-up period were
44.5+40.8 (3-196) and 22.5+3.2 (6-96) months,
respectively. There was consanguinity history between
mother and father in 5 (9.6%) patients and renal stone
history in the family of 33 (63%). Of these, 22 (67%)
were mother-father, 10 (30%) were grandmother-
grandfather and 1 (3%) was a cousin. BMD was
evaluated in only 3 out of 52 patients involved in the
study and it was normal.

Clinical Findings

The most common complaints in patients with
IH were abdominal pain, urinary tract infection (UTI)
and haematuria (Table 1). At the time of admission,
abdominal pain was present in 21 (40.4%) patients.
Nephrolithiasis was present in 18 (86%) patients.
In 3 patients, there was abdominal pain complaint
without stone. Abdominal pain rate was higher in
those with nephrolithiasis (18/23 vs 3/8, p=0.034). In
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7 (52%) patients, UTI history was known. There was
UTl in 21 (40%) patients at the time of admission and
UTI developed in 6 (11.5%) during follow-up. The UTI
rate was higher in patients with nephrolithiasis at
the time of first admission (18/23 vs 3/8, p=0.034).
Nevertheless, there was no nephrolithiasis in 5 out
of 6 patients who developed UTI later and UTI was
observed during follow-up. Dimercaptosuccinic
acid (DMSA) was taken for 23 patients with UTI
history and renal scar was determined in 13 (57%)
patients. Eight patients with renal scar had voiding
cystourethrography performed. None of the patients
had vesicourethral reflux detected. Haematuria was
present in 16 patients with IH and it was macroscopic
haematuria in 8 (50%). The haematuria rate was
not different initially in patients with nephrolithiasis
(12/29 vs 4/8, p=0.663). In addition, 4 (50%) patients
with macroscopic haematuria developed macroscopic
haematuria without nephrolithiasis or UTI. Enuresis
complaint was present in 5 (9.6%) patients (2 were
non-monosymptomatic) and it regressed with only
IH treatment in 2 patients. There was incontinence
in 3 (5.7%) patients. In addition, secondary enuresis
developed in one patient during follow-up.

Forty-one (78.8%) patients had nephrolithiasis and
it was observed that these stones continued to be
present in 29 (70%) throughout follow-up. Moreover,
3 patients who did not have it at the outset developed
stones.

Body weight and height percentiles of patients are
given in Table 2 and 3. The body weight of 7 (13.5%)
patients with IH was <3 percentile at the time of first
admission. In six of these seven patients, body weight
percentiles were >3 percentile at the last follow-up.
Patient numbers with body weight <3 percentile were

Table 1. Admission complaints of children with
idiopathic hypercalciuria

Abdominal pain 21 (40.4)

Urinary system infection 21 (40.4)

Hematuria 16 (30.8)

Vomiting 12 (23.1)

Insufficiency in weight gain 7 (13.5)

Enuresis 5(9.6)

Others 11 (21.1)
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different at the time of first admission and last control
(7/45 vs 1/51, p=0.033).

While 24 patients (46.2%) were advised to
use a low salt diet and nutrition without any
medical treatment, 10 (19.2%) patients had
hydrochlorothiazide administered, 2 (3.8%) were
given potassium-magnesium citrate, 11 (21%) had
potassium citrate administered and 5 (9.6%) were
given both hydrochlorothiazide and potassium citrate.
After medical treatment, there was a reduction
in UTI, haematuria and enuresis rates in patients
(respectively, 10/11 vs 6/25, p=0.030; 8/8 vs 3/33,
p=0.001, 3/2 vs 1/46, p<0.001).

Laboratory Findings

The average calcium level in urine was identified as
6.56+2.65 (4.05-13.70) mg/kg/day in 24 h urine and
it was 0.85 (0.22-3.0) mg/mg in spot urinary workup.

There was haematuria in urinary microscopy of 16
(31%) patients at the time of diagnosis and pyuria in
14 (27%). During follow-up, pyuria continued in 10
(19%) patients, nonetheless, there was no stone and/
or UTl in these patients. Haematuria progressed in 7
(13%) patients and in five of them, UTI and/or renal
stone were present. The haematuria rate was not
different in patients with and without stone (12/29 vs
4/7, p=0.455). Pyuria rate was not different between
patients with and without UTI (7/14 vs 7/24, p=0.391).
Renal stone was present in 6 (25%) out of 24 patients
with UTI but no pyuria.

Calcium levels in 24 h urine and calcium/creatinine
rate in spot urine measured during at the time of
admission and last controls were different from each
other and decreased gradually (respectively, p=0.001
and p=0.021) (Table 4). Nonetheless, average urine

Table 2. Body weight percentiles of patients in their admission and last control

| BW percentile of last control

Admission t!me <3 3-50 50-97 >97 Total
BW percentile n (%) n (%) n (%) n (%)

<3 1(2.0) 5 (9.6) 1(2.0) - 7 (13.4)
3-50 5 23 (44.2) 8 (13.5) = 31 (59.6)
50-97 . 2 (3.8) 11 (21.1) = 13 (25)
>97 = = - 1(2.0) 1(2.0)
Total 1(2.0) 30 (57.6) 20 (38.4) 1(2.0) 52 (100)
BW: Body weight

Table 3. Admission and last control height percentiles of patients

Last control height percentile

Admission time height <3 3-50 50-97 >97 Total
percentile n (%) n (%) n (%) n (%)

<3 = 2(3.9) 1(2.0) = 3(5.7)
3-50 . 18 (34.5) 5(9.6) . 23 (44.2)
50-97 - 7 (13.5) 18 (34.5) - 25 (48.1)
>97 - - - 1(2.0) 1(2)
Total = 27 (51.9) 24 (%46.1) 1(2.0) 52 (100)

Table 4. Calcium excretion in 24 hour urine of patients at the time of admission, first and last control and comparison

of spot urine calcium/creatinine rate

| Calcium excretion in 24 hour urine (mg/kg/day)

Spot urine Calcium /creatinine rate (mg/mg)

Admission 6.55%2.76 0.85+0.68
First control 5.26+3.37 0.61+0.40
Last control 3.53+£1.90 0.50+0.26
p 0.001 0.021
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calcium excretion was not determined to be different
before and after treatment in patients with IH and in
those receiving and not receiving hydrochlorothiazide.

There was no statistically significant difference
identified in blood urea nitrogen (BUN), creatinine,
serum calcium, PTH, alkaline phosphatase (ALP), and
blood gas values. However, there was a significant
decrease in vitamin D level (Table 5). On the other
hand, no correlation was found between vitamin D
reduction and urine calcium excretion in 24 h (p=0.226
r?=0.241).

Discussion

While IH occurs in 5% of society, this rate escalates
to 22-50% in patients with urinary system stone. It is
observed nearly 1.2-3 times more in males (12,13). In
the present study, the male/female rate was 1.3:1.

Children with IH apply to doctors with complaints
such as abdominal pain, recurrent UTI, macroscopic or
microscopic haematuria, urination dysfunction, and
enuresis; however, a substantial number may remain
asymptomatic (11,12). The most common admission
complaints were abdominal pain, recurrent UTI and
haematuria in our patients.

Since abdominal pain is the most frequent
admission complaint, association with nephrolithiasis
and/or UTI is considered in patients with IH. In the
current study, there was abdominal pain in 40% of
patients at the time of admission. In 86% of these
patients, nephrolithiasis accompanied the disease.
Nonetheless, abdominal pain was present in 3
patients without stone or UTI.

UTIl history was present in almost half of
patients (52%) in the current study. When this rate
is compared with the lifetime incidence of UTI, it
was distinctly higher (in girls 3.3-8.4% - in boys 1.1-

1.8) (14). In a study carried out by Fallahzadeh et al.
(15), it was determined that the admission rate with
UTI in children diagnosed with hypercalciuria was
established as 30.1%. Biyikli et al. (16) determined
this rate as 43%. Stojanovic et al. (17) stated that at
least 65% of patients with hypercalciuria experienced
UTI once in their lifetime. The correlation between
UTI and IH was reported in other studies. It can be
attributed this situation to microcrystals damaging
urinary epithelium and owing to this, it can cause
uroepithelium to decrease bactericidal activity and
disrupt intimate contact between the epithelial
cell surface gap and bacteria necessary for local IgA
secretion and the initiation of antibacterial response.
In addition, crystals form a reliable shield for bacteria,
and they are clarified to form an obstacle for
mechanical purification with urine (18,19). It is also
reported that UTI recurrence diminishes in those with
recurrent UTI diagnosed with hypercalciuria following
treatment (9,19). The UTI rate also reduced in our
patients.

Renal scar was identified in half of patients (57%)
who had experienced UTI and had DMSA performed.
Itis higher when compared to results of a study carried
out in normal Turkish society (20). This situation can
probably be associated with increased expression of
a number of genes coding transcriptional factors as a
result of interactions of calcium oxalate monohydrate
crystals with epithelial cells, extracellular matrix
regulators and growth factors (21).

Haematuria is the most important symptom in
children with IH. In studies, the incidence of IH was
determined as 28-35% in patients with microscopic or
macroscopic haematuria (8,9). Although microscopic
haematuria progresses asymptomatically in IH, there
can sometimes be dysuria and suprapubic pain with

Table 5. Comparison of laboratory values of patients’ admission, first and last control time

Admission First Control Last Control

Average value (+SD) Average value (+SD) Average value (+SD)
25 OH-D vitamin 75.42+34.69 61.42+32.39 49.57+31.62 0.041
PTH 20.49+12.65 20.90+15.04 29.04+14.60 0.544
ALP 250.16+66.60 231.16+66.96 280.25+175.96 0.156
BUN 11.1+3.51 10.84+3.32 10.31+2.66 0.245
Creatinine 0.44+0.11 0.45%0.10 0.47+0.11 0.153
Serum calcium 10.44+0.77 10.10+0.56 10.16+0.48 0.174
PTH: Parathormone, ALP: Alkaline phosphatase, BUN: Blood urea nitrogen, SD: Standard deviation
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macroscopic haematuria. In a study carried out by
Liern et al. (22), haematuria (43%) was the most
common cause of admission. In our study, patients
applied to hospital with abdominal pain and UTI and
then haematuria as the third complaint. The number
of patients who attended with haematuria was
determined as 30.8%. Haematuria was indicated to
regress to 8% during follow-up and after treatment in
the literature. While there was no evident decrease in
the number of patients with microscopic haematuria,
a significant reduction was observed in the number
of patients with macroscopic haematuria in our
study. Among reasons for the lack of decrease in the
number of patients with microscopic haematuria;
continuation of macroscopic haematuria with
microscopic haematuria and paying attention to fluid
intake following their diagnosis were the primary
causes that could be considered. The total rate of
patients with haematuria was found as 21.1% after
follow-up. This rate is higher than the rates indicated
in the literature. The reason for this is thought to be
the fact that the rate of nephrolithiasis in our patients
was higher than in previous studies.

The correlation of hypercalciuria with IH was
mentioned previously (8,11,23,24). Irritation created
by calcium crystals in bowel is held responsible for
enuresis forming in idiopathic hypercalciuria. It was
suggested that contraction occurs in the bowel as a
consequence of this irritation and relaxation takes
place at the bowel exit and in this way, involuntary
urination occurs (24). The enuresis complaint was
present in 6 patients (11.5%) in our study. In a study
performed in the Tekirdag region by Yazici et al.
(25), the enuresis rate was identified as 7.5% in all
children aged between 7-14 years. However, another
study conducted in Giresun found the enuresis rate
was 18.2% for those between 7-11 years old (26).
Though the rate of enuresis in our patients was not
different from previous studies explicitly, it leads to
the consideration that IH is a facilitating factor for
enuresis since we had older patients and enuresis
regressed with IH treatment in our two patients.

While the nephrolithiasis rate is 40-60% in adults
with IH, stone disease is encountered in children with
IH at 25-67% (8,9,16,19). In our study, nephrolithiasis
was determined in 78% of patients with IH. This rate
is a little bit higher than the maximum rate in the
literature. Dietary habits, lower numbers of paediatric
patients compared to adults in studies carried out

in children, ethnic and regional differences can be
assumed among the reasons for so many different
rates in the literature. In accordance with a study
performed by Curhan et al. (27), nephrolithiasis
incidence was 69% in the families of children with
IH. Similarly, the rate of patients with nephrolithiasis
history in their families was 63%.

Various dietary modifications and available
pharmacologic therapies such as increasing fluid and
low salt intake, thiazide diuretics, and citrate affected
the reduction in urinary calcium excretion and/or
urinary supersaturation (28). Thiazide diuretics induce
passive paracellular calcium reabsorption in the
proximal tubule via volume contraction (29). Citrate
is another treatment in paediatric patients with IH.
Citrate binds to urinary calcium and forms soluble
calcium-citrate complexes. In this way, the risk of
nephrolithiasis decreases in patients with IH. Various
preparations containing citrate are available such as
potassium citrate or potassium-magnesium citrate.
Long-term use of potassium citrate also increases
BMD preventing acid-related bone resorption (30).
However, patients may be predisposed to develop
calcium-phosphate stones due to the elevation in
urine pH (28). Therefore, these patients should be
followed with urine pH. Our patients usually were
given a low salt diet, hydrochlorothiazide, potassium
or potassium-magnesium citrate treatment while
monitoring urine pH.

In studies performed in patients with IH, 24 h
urinary calcium excretion rate was over 4 mg/kg/
day initially whereas these values regressed to
normal during follow-up. In a study involving 472
patients carried out by Penido et al. (31), 24 h calcium
excretion in urine was 6.67 mg/kg/day at the time of
their admission, but this value reduced to 2.28 mg/
kg/day after 10 year-follow-up. In a study including
176 patients with |H by Polito et al. (32), while 24 h
urinary calcium excretion rate was 6.1 mg/kg/day at
the time of admission, it decreased to 4 mg/kg/day
during follow-up. In a study carried out by Acar et
al. (33) in Turkey, 24 h urinary calcium excretion rate
was 5.8 mg/kg/day at the time of admission whereas
this rate diminished to 1.1 mg/kg/day after follow-
up. Similarly, 24 h calcium excretion rate in urine
decreased from 6.55 mg/kg/day on average to 3.53
mg/kg/day in our study.

In most studies performed, no significant
difference was determined in serum calcium values,
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kidney function tests (BUN, creatinine), PTH, sodium
bicarbonate, ALP, urinary PH and urine density. The
changes in these values were not significant in our
study. There was a significant reduction in the 25-OH
vitamin D level in our study after treatment. However,
no correlation was established between vitamin D
decrease and 24 h urinary calcium excretion.

Two important complications of IH are renal stone
and bone loss. In 40-50% of patients with recurrent
renal stone, there was IH and it is the most common
metabolic abnormality (34,35). Moreover, there is IH
disease at rates of 35-40% in the first- and second-
degree relatives of patients with IH and renal stone
(36). The prevalenceis 5-10% in the general population
with no stone and among first degree relatives (37,38).
In the present study, there was nephrolithiasis in 41
patients (78.8%) and the stones in question were
reported to continue in 29 cases (70%) during follow-
up. In addition, stone developed in 3 patients who did
not have any initially.

The second most important complication of IH is
reduction in bone density depending on elevating
bone resorption and increased fracture risk (39,40).
This correlation was observed in both genders and
adult ages. Although there are a limited number of
studies in children, most of the results are related to
decreases in bone density (particularly vertebra in
adults) (41). The patients in our study were followed
up for 8 years as the longest period and BMD was
evaluated in patients followed-up for more than 5
years and it was found to be normal.

There are a limited number of studies comparing
height and weight percentiles of patients with IH
at the time of admission and during follow-up. In a
study performed by Cervera et al. (42), while they
stated that there was a growth retardation in 8% of
patients, nearly ten years after this study Garcia-Nieto
et al. (43) indicated this rate was 2.7%. There were 7
patients with weight percentile below 3 at the time of
admission in our study (13.4%), whereas the number
of these patients reduced to one (1.9%) during follow-
up. There was no height percentile difference. The
improvement in the weight percentile of patients was
probably dependent on favourable diet practices and
reduction in UTI rates. On the other hand, Polito et al.
(32) stated that the obesity rate was 4.7% in patients
with IH. There was only one patient with weight
percentile over 97 in this study.

Meandros Med Dent J 2020;21:54-61

Conclusion

IH should be suspected in patients with abdominal
pain, haematuria and UTI history. IH is commonly
accompanied by nephrolithiasis and therefore it is
appropriate that patients should be evaluated with
intermittent imaging. Regression occurs in urinary
calcium levels and often in clinical complaints with
suitable treatment.
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