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Abstract- This retrospective study aimed to evaluate the metabolic and biochemical abnormalities in children
with nephrocalcinosis to identify its important risk factors and better understand the disease pathophysiology.
Data were collected from the medical records of 163 children diagnosed with nephrocalcinosis. Their clinical
and laboratory characteristics at admission were recorded, and a 24-hour urinalysis was performed to measure
parameters such as calcium, oxalate, citrate, uric acid, magnesium, and cystine. Family history of kidney stones
and parental consanguinity were present in 58.8% and 58.2% of patients, respectively. The most common
underlying conditions were hyperparathyroidism (24%), distal renal tubular acidosis (16.6%), and medullary
sponge Kidney (12.9%). The main abnormalities included hypocitraturia (65.2%), hypercalciuria (51.9%),
hypomagnesuria (44.6%), hyperoxaluria (39.1%), hyperuricosuria (31.5%), vitamin D deficiency (30.06%),
and metabolic acidosis (27%). Patients with kidney stones and failure to thrive had higher rates of
hypercalciuria. Metabolic acidosis was more common in those with parental consanguinity and vitamin D
deficiency. Renal failure at final follow-up was more evident in older patients, those with parental
consanguinity, hypokalemia, acidosis, and hyperparathyroidism. End-stage renal disease was more frequent in
patients with consanguineous parentage, hyperparathyroidism, hypokalemia, and acidosis. Parental
consanguinity, family history of kidney stones, and urinary metabolic disorders are important risk factors for
pediatric nephrocalcinosis. This highlights the need for genetic counseling, screening, and monitoring of
biochemical abnormalities. Early diagnosis and timely treatment are crucial to maintain glomerular function

and prevent kidney failure.
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Introduction

Nephrocalcinosis refers to the abnormal deposition of
calcium oxalate (CaOx) or calcium phosphate (CaPi)
within the renal parenchyma, typically involving the renal
medulla (in 98% of patients) or, rarely, the cortex (2% of
patients) (1). Medullary nephrocalcinosis is common in
patients ~with monogenic  metabolic  disorders,
predisposing them to calcium kidney stones (2). Cortical
nephrocalcinosis is usually associated with severe

destructive diseases of the cortex, such as chronic
glomerulonephritis and chronic pyelonephritis] (2,3).
Over the past two decades, a significant increase in
the incidence of pediatric nephrocalcinosis and
urolithiasis has been observed, although the exact reasons
for this rise are still unknown. Several risk factors have
been reported to be associated with pediatric kidney
stones, including metabolic disturbances (e.g., idiopathic
hypercalciuria and hyperoxaluria), hereditary tubular
disorders, monogenic causes, anatomical abnormalities,
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urinary tract infections, and iatrogenic causes such as
vitamin D intoxication (4,5).

Renal tubular acidosis (RTA) is the major underlying
metabolic mechanism of nephrocalcinosis. Chronic
metabolic acidosis stimulates bone dissolution and
weakens renal reabsorption of calcium, while increasing
the delivery of sodium to the cortical collecting duct,
eventually leading to hypokalemia and hypercalciuria.
Accordingly, rectification of type 1 RTA-related
biochemical abnormalities is the mainstay treatment for
nephrocalcinosis (6). The present study aims to
investigate the metabolic and biochemical abnormalities
in children with nephrocalcinosis to identify its important
risk factors. Furthermore, our findings can provide a
better understanding of the disease pathophysiology and
risk factors for adverse outcomes.

Materials and Methods

Study design and population

This retrospective study analyzed the medical records
of 163 patients with nephrocalcinosis who were referred
to the nephrology clinical centers in Ahvaz, Iran over a 6-
year period. Data were collected from November 22,
2021, to February 15, 2022, and the study was approved
by the Ethics Committee of Ahvaz Jundishapur
University of Medical Sciences (Ethical Code:
IR AJUMS.HGOLESTAN.REC.1400.116).

Children younger than 18 years diagnosed with
nephrocalcinosis by kidney sonography were included in
the study. Premature children treated with furosemide
were excluded due to its possible effect on urinary
proteins and sodium transport.

Medullary nephrocalcinosis was diagnosed by two
consecutive ultrasonographies, showing echogenic renal
pyramids. Cortical nephrocalcinosis was revealed as
calcifications in the renal cortex, while nephrolithiasis
was characterized by freely mobile renal calculi in the
collecting duct system (1).

Variables and measurements

Demographic, clinical, and laboratory characteristics
of patients at the referral time were assessed and recorded.
Weight and height were checked according to the CDC
growth charts, and weight-for-age lower than the 5th
percentile and length-for-age below the 5th percentile
were considered as abnormal growth or failure to thrive
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(FTT) (7).

The metabolic evaluation of each patient was based
on blood and 24-hour urine tests. Abnormal values were
detected according to the published criteria for children
with  urolithiasis:  hypercalciuria >4 mg/kg/day,
hyperoxaluria >50 mg/1.73 m2/day, hyperuricosuria >815
mg/1.73 m?day, cystinuria >75 mg/1.73 m#day,
hypocitraturia <320 mg/1.73 m?#/day, and
hypomagnesemia <88 mg/m2/day (8,9). Proteinuria,
hematuria, and pyuria were assessed through urinalysis.
The random urine calcium-to-creatinine ratio (uCa/Cr)
was estimated based on age-specific reference values
(10).

Significant kidney failure was defined as a creatinine
concentration more than 1.5-2 times the average value for
age and gender (eGFR <60 ml/min/1.73m?) (11).
Metabolic acidosis was defined as a plasma bicarbonate
concentration below 20 mmol/L, and hypokalemia as a
potassium level lower than 3.5 mEg/L (3 mmol/L)
(12,13). Vitamin D deficiency and hypervitaminosis D
were defined as levels below 20 nmol/L and above 100
nmol/L, respectively (14). Normocalcemic
hyperparathyroidism was diagnosed by a serum PTH
level higher than 65 pg/ml, and hypoparathyroidism by a
PTH level lower than 10 pg/ml (15).

Statistical analysis

Quantitative and qualitative variables were presented
as meantSD and frequency (%), respectively.
Associations between variables were evaluated using
Fisher's exact test, t-test, or Mann-Whitney test, as
appropriate. P<0.05 was considered statistically
significant, and the data were analyzed using SPSS
version 26.

Results

Demographic and medical features

Totally, 163 eligible patients diagnosed with
nephrocalcinosis were completely analyzed. Eighty-one
patients (3.86+3.55 years) were female and 82 cases
(4.83+4.66 years) were male, without any significant
difference in mean age of diagnosis (P=0.14). The family
history of kidney stones and consanguineous marriages
were found in 58.8% (n=96) and 58.2% (n=95) of
patients, respectively. (Table 1).



Table 1. Demographics, clinical characteristics and
metabolic/biochemical abnormalities in patients with nephrocalcinosis

Variables

MeanzSD and/or frequency

(%)
Age, year 435 +4.16
Female 3.86 +3.55
Male 4.83 +4.66
Female 81 (49.7)
Gender Male 82 (50.3)
Age at diagnosis (mean, year) 4.3
Family history of kidney stones 96 (58.8)
Parental consanguinity 95 (58.2)
Failure to thrive (WFA <5t 74 (45.4 %)
Short stature (LFA <5t) 69 (42.3)
Hyperparathyroidism 39 (24%)
dRTA 27 (16.6)
MSK 21(12.9)
Underlying Idiopathic hypercalciuria 18 (11)
diseases Bartter syndrome 6 (3.7)
Hypervitaminosis D 3(1.8)
PKD 3(1.8)
pRTA 1(0.6)
Vitamin D deficiency 49 (30.06)
Hypervitaminosis D 3(2)
Hypokalemia (<3 mEq/L) 33(20.2)
Biochemical Metabolic acidosis 44 (27)
characteristics Metabolic alkalosis 6 (3.6)
Renal failure 29 (17.8)
Hyperparathyroidism 39 (24)
Hypoparathyroidism 20 (12.3)
Abdominal pain 63 (38.7 %)
Polydipsia 47 (28.8 %)
uTlI 33(20.2 %)
Dysuria 27 (16.6 %)
Enuresis 8 (13.3 %)
SNHL 7 (4.3 %)
Hypokalemic paralysis 8 (4.9 %)
Carpopedal spasm 3(1.8%)
Hematuria 22 (15.7 %)
Proteinuria 8 (5.7 %)
Pyuria 32 (22.9 %)
eGFR <60 at diagnosis (ml/min/1.73m2) 29 (17.8 %)
Urolithiasis 71 (43.6 %)
Serum creatinine level in the first visit 0.6:0.2 mgéngl_/d(lr_e;nged L15
Serum creatinine level in the last visit 1£08 mg/;i]léléri;ged 025

The clinical findings of patients included polydipsia

dRTA: distal renal tubular acidosis, pRTA: proximal renal tubular acidosis, MSK: Medullary
sponge kidney, PKD: Polycystic kidney disease, WFA: weight-for-age, LFA: length-for-age,
UTI: urinary tract infection, SNHL: sensorineural hearing loss, PTH: Parathyroid hormone

nephrocalcinosis ~ while  43.6%
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them had

(28.8%), dysuria (16.6%), sensorineural hearing loss
(SNHL) (4.3%), carpopedal spasms (1.8%), hypokalemic
paralysis (4.9%), and urinary tract infection (UTI)
(20.2%). Totally, 49.7 % of patients had decelerated or
arrested physical growth. Seventy-two patients (45.4%)
had weight-for-age less than 5" percentile and 42.2% had
a height less than 5™ percentile. The first ultrasonography
indicated that 56.4% of patients had merely

nephrocalcinosis with stones. (Table 1).

The most common underlying diseases in patients
were respectively hyperparathyroidism (24%), distal
RTA [dRTA] (16.6%), medullary sponge kidney
(12.9%), idiopathic hypercalciuria (11%), and Bartter
syndrome (3.7%), followed by polycystic kidney disease
(1.8%), hypervitaminosis D (1.8%), and proximal RTA
(0.6%). Other rare underlying diseases included sanjad
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sakati syndrome (n=4), Williams syndrome (n=1),
osteogenesis imperfecta (n=1), Wilms' tumor (n=1), one
case of leukemia who underwent chemotherapy. In 39.9%
of patients, hyperoxaluria, hyperuricosuria,
hypocitraturia and hypomagnesuria were observed in the
absence of underlying diseases. In 13 cases, no
underlying disease or predisposing factor was found
(8%).

Biochemical blood analysis indicated that 30.06%,
20.2% (n=33), 27% (n=44), 3.6% (n=6), 17.8% (n=29),
24% (n=39), 12.3% (n=20), and 2% (n=3) of patients had
respectively vitamin D deficiency, hypokalemia,
metabolic acidosis, metabolic alkalosis, renal failure,
hyperparathyroidism, hypoparathyroidism, and
hypervitaminosis D (Table 1).

Moreover, 24-hour urine analysis test conducted for
92 patients indicated that hypocitraturia, hypercalciuria,
hypomagnesuria, hyperoxaluria, and hyperuricosuria
were respectively found in 65.2%, 51.9%, 44.6%, 39.1%,
and 31.5% of patients. Cystinuria was positive in only one
case (1.1%). Random urinary Ca/Cr ratio was also
measured in 155 cases, of which 76 (49%) had levels
above normal ratio (Table 1).

The first ultrasonography indicated that 56.4% of
patients had merely nephrocalcinosis while 43.6% of
them had nephrocalcinosis with nephrolithiasis. In the
follow-up ultrasound of 127 patients, nephrocalcinosis
remained in 52.8% of patients, including 15%
nephrocalcinosis with stones without reducing the

number of stones and 11% nephrocalcinosis with a
reduction in the number and size of stones. Eventually,
21.3% of patients had improved. The improvement of
nephrocalcinosis in the last ultrasound was significantly
higher in cases with nephrocalcinosis plus nephrolithiasis
than those with only nephrocalcinosis (P<0.001).

Renal failure at the final follow-up was significantly
more evident in patients with older age at the time of
nephrocalcinosis diagnosis, parental consanguinity,
hypokalemia, acidosis, and hyperparathyroidism than
others (P<0.05).

Associations between clinical and biochemical
characteristics

Family history of kidney stones had a significant
correlation with the potassium level (P=0.04) and history
of UTI (P=0.03). UTI had a significant correlation with
the age of diagnosis of nephrocalcinosis (P=0.02).
Moreover, parental consanguinity had a significant
correlation  with  metabolic acidosis  (P=0.002),
hypokalemia (P=0.001), hyperoxaluria (P=0.028), FTT
(P<0.001), and kidney failure (P<0.001). Also, renal
failure was significantly associated with hypocitraturia
(P=0.009) and nephrolithiasis (P=0.006). The incidence
rate of hypokalemia was significantly higher in patients
of consanguineous parentage (P=0.001), but it was less in
patients with family history of nephrolithiasis (P=0.01).
(Table 2).

Table 2. Metabolic risk factors in patients with nephrocalcinosis and their subgroups

Overall Family History Parental MSK
Percentage of Calculus Consanguinity
:\:A etabolic  Risk Percentage Percentage P Percentage P Percentage P
actors
Hypercalciuria 51.9% 51.2% 0.016 60% 0.81 15% 0.44
Hypocitraturia 65.2% 66.7% 0.92 56.7% 0.54 18.3% 0.2
Hypomagnesuria 44.6% 65.9% 0.93 57.3% 0.9 14.6% 0.9
Hyperuricosuria 31.5% 62.1% 0.56 55.2% 0.91 10.3% 0.74
Hyperoxaluria 39.1% 72.2% 0.33 69.4% 0.02 13.9%% 0.95

End-stage renal disease (ESRD) was significantly
more frequent in cases with remained nephrocalcinosis
than those who have been improved (P=0.02). ESRD was
significantly more  prevalent in  patients of
consanguineous parentage (P=0.001), hypokalemia
(P=0.007) and acidosis (P=0.008). Also, the incidence of
ESRD in patients with hyperparathyroidism was
significantly higher than those with hypoparathyroidism
and/or normal PTH (P=0.02). ESRD had a significant
positive correlation with the age of nephrocalcinosis
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diagnosis (P=0.032). There was also a significant
negative correlation between ESRD and bicarbonate
(P=0.04). Moreover, primary renal disease (PRD) was
more prevalent in cases of nephrocalcinosis than in cases
of nephrocalcinosis plus nephrolithiasis (P=0.006). Also,
PRD was significantly higher in patients with
leukocyturia and hematuria (P<0.05). PRD had a
significant negative correlation with bicarbonate level
(P=0.03). But PRD had no significant correlation with
other factors (P>0.05) (Table 3).
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Table 3. Associations between clinical and biochemical characteristics of patients with nephrocalcinosis

Variables MeanzSD P
Potassium level mmol/L. Patients with a family history of kidney stones 0.7+3.9 0.04
' Patients without a family history of kidney stones 05+3.7 ’
Patients with a history of UTI 3.1+2.8
Patients without a history of UTI 4.6+4.4 002
Average age of diagnosis Patients with ESRD 7.4455 0,032
(yn Patients without ESRD 42439 '
Patients with metabolic acidosis 5.5+4.7 0.044
Patients without metabolic acidosis 3.9+4 '
Parathyroid hormone, Boys 39+43 0.026
pg/mL Girls 74 +126 :
Patients with ESRD 19+6.5
Patients without ESRD 22+5.6 004
Patients with PRD 206 0.03
Patients without PRD 2245 '
. Patients with normal growth 6.5+20
Blood bicarbonate level, Patients with FTT 41424 <0.001
mEq/L Patients with short stature 19.9+6.6 0.001
Patients with normal height 23.9+£3.9 '
Hypokalemic cases 18.4+7.4 .
Patients with normal potassium level 23.4+4.4 '
Patients with hypoPP 18+8 0,038
Patients without hypoPP 2245 '
Patients with normal growth 0.42+0.4 0.047
Patients with FTT 1.3+0.8 '
Patients with metabolic acidosis 0.45+0.3 0.029
Urinary Ca/Cr ratio Pat!ents W!thout metabc_Jllc_ acidosis 0.76x1.1
Patients with hypercalciuria 0.7+0.8 0.04
Patients without hypercalciuria 0.4+0.4 '
Patients with hyperuricosuria 0.6+0.6 0,026
Patients without hyperuricosuria 0.3+0.2 '
Patients with normal growth 3.9+0.5 0.005
Patients with FTT 3.60.75 '
Potassium, mmol/L Patients with short stature 3.5+0.74 0.01
Patients with normal height 4+0.49
Patients with metabolic acidosis 3.3+0.68 <0.001
Patients without metabolic acidosis 4+0.54 '
S Patients with hypocitraturia 21+11
Vitamin D, ng/mL Patients without hypocitraturia 33+ 25 0.046
24-hour urine oxalate, Patients with metabolic acidosis 43428 0.045
mg/24 hrs Patients without metabolic acidosis 11.6+18 '
Patients with metabolic acidosis 69.4+80 0.025
Patients without metabolic acidosis 40+22 :
24-hour urine magnesium, Patients with high urine Ca/Cr ratio 62+56 0.002
mg/24 hrs Patients with normal Ca/Cr ratio 18.6 £30.9 '
Patients with leukocyturia 35+14 0.026
Patients without leukocyturia 53153 '
Boys 320+162 0.002
24-hour urine uric acid, Girls 203+104 ’
mg/24 hrs Patients with hypomagnesuria 215492 0.04
Patients without hypomagnesuria 283+165 '
24-hour urine citrate, Patients with hypercalciuria 82+130 0.013
mg/24 hrs Patients with normal calcium 24452 '
- Patients with hyperuricosuria 0.5+0.1
Creatinine, mg/dL Patients without hyperuricosuria 0.7+0.3 0.039
24-hour urine Ca, mg/24  Patients with hypomagnesuria 75+48 0,003
hrs Patients without hypomagnesuria 132+89 '

ESRD, End-stage renal disease; PRD, Primary renal disease; FTT, failure to thrive; hypoPP, hypokalemic periodic paralysis
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The failure to thrive (FTT) showed a significant
negative correlation with the levels of bicarbonate and
potassium, but a positive correlation with urinary Ca/Cr
ratio (P<0.05). Moreover, FTT was significantly more
frequent in patients with polydipsia (P=0.024),
hypercalciuria (P=0.035), metabolic acidosis (P<0.001),
hypokalemia (P<0.001), and patients of consanguineous
parentage (P<0.001). FTT was not seen in patients with
nocturnal enuresis (P=0.04) (Table 3).

Results of a 24-hour urine analysis showed that
hypercalciuria is more frequent in cases of
nephrocalcinosis plus nephrolithiasis than
nephrocalcinosis alone (P=0.046). Hypocitraturia was
more prevalent in girls (P=0.048) and patients with
kidney  failure  (P=0.009). Hyperoxaluria was
significantly higher in patients of consanguineous
parentage  (P=0.028). Nocturnal enuresis was
significantly more in cases with hyperoxaluria (P=0.03).
Hematuria was more prevalent in cases with
hypocitraturia  (P=0.046). Hypocitraturia had a
significant correlation with vitamin D level (P=0.046).
But hypocitraturia had no significant correlation with
other factors (P>0.05) (Table 3).

Patients with nephrocalcinosis plus hypokalemia were
more likely to get kidney failure (P=0.007). Hypokalemia
had a significant correlation with blood bicarbonate level
(P=0.001), whereas hypokalemia had no significant
association with gender, dysuria, PTH, hypercalciuria,
etc. (P>0.05). In other respect, hypokalemic periodic
paralysis (hypoPP) had a significant negative correlation
with bicarbonate level (P=0.038). But hypoPP had no
significant correlation with other factors (P>0.05).

Metabolic acidosis was significantly higher in
nephrocalcinosis patients of consanguineous parentage
(P=0.043), vitamin D deficiency (P=0.029), and
polydipsia  (P=0.008). Metabolic  acidosis and
hypokalemia were more common in patients with SNHL
(P=0.009, P=0.005). Also, metabolic acidosis was
significantly lower in cases with family history of
nephrolithiasis (P=0.015). Moreover, the mean age of
diagnosis in cases with metabolic acidosis was
significantly higher than those without acidosis
(P=0.044). Metabolic acidosis had a significant negative
correlation with urinary Ca/Cr ratio (P=0.029) and
potassium (P<0.001), but a positive correlation with 24-
hour urine levels of oxalate (P=0.045) and magnesium
(P=0.025). Metabolic acidosis was also significantly
correlated with the etiology of nephrocalcinosis
(P<0.001). But it had no significant correlation with sex
and other urinary metabolic disorders (P>0.05).

754  Acta Medica Iranica, Vol. 61, No. 12 (2023)

The mean PTH level in girls was significantly more
than boys (P=0.026). Hyperparathyroidism was more
frequent in girls with nephrocalcinosis  while
hypoparathyroidism was more evident in boys (P=0.006).
The mean levels of 24-hour urine uric acid were
significantly higher in boys (P=0.002). Moreover,
hypocitraturia and urinary infection were more prevalent
in girls (P=0.048; P<0.001). But gender had no
significant correlation with other conditions (P>0.05).

Random urine Ca/Cr ratio had a significant positive
relationship with 24-hour urine magnesium (P=0.002).
But it had no eligible correlation with other factors
(P>0.05). The mean level of urine Ca/Cr ratio in cases
with hypercalciuria was significantly higher than those
without hypercalciuria (P=0.04). Also, hypercalciuria
had a significant positive correlation with 24-hour urine
citrate (P=0.013), whereas hypercalciuria had no
significant correlation with other factors (P>0.05).

Hyperuricosuria had a significant negative correlation
with creatinine level (P=0.039) while a positive
correlation with urine Ca/Cr ratio (P=0.026). But
hyperuricosuria had no significant correlation with other
factors (P>0.05).

Hypomagnesuria had significant negative correlations
with 24-hour urine levels of Calcium (P=0.003) and uric
acid (P=0.04). But hypomagnesuria had no significant
correlation with  other factors (P>0.05). Also,
leukocyturia had a significant negative correlation with
24-hour urine magnesium (P=0.028). But it had no
significant correlation with other factors (P>0.05).

Discussion

The most common clinical underlying risk factors of
nephrocalcinosis in the present study population were
respectively hyperparathyroidism, dRTA, medullary
sponge kidney, and idiopathic hypercalciuria, which
confirmed the previous reports (16-18). Moreover, the
most common underlying urinary abnormalities
associated with nephrocalcinosis were respectively
hypocitraturia, hypercalciuria, hypomagnesuria,
hyperoxaluria, and hyperuricosuria. In this regard, most
of the present results were in agreement with the results
of Kari et al.'s study in the pediatric population of
Riyadh, Saudi Arabia (19). However, cystinuria was a
rare urinary abnormality in our study population. This
discrepancy may be due to genetic, dietary, or lifestyle
differences between the two populations.

A significant number of our patients simultaneously
had hypomagnesaemia-hypercalciuria-nephrocalcinosis.



Hypercalciuria along with low amounts of crystal
formation inhibitors such as citrate and magnesium can
lead to nephrocalcinosis and urolithiasis. Also, the
urinary acidification disturbances and urine volume can
affect the interactions of the aforementioned ions to
promote crystal formation (20).

A significantly high rate of our study population had
a family history of kidney stones and/or had been born
from consanguineous marriages. This signifies the
importance of genetic and family history in the
occurrence of pediatric nephrocalcinosis. Such a strong
correlation between family history of urolithiasis and/or
history of consanguinity have been also reported in
several previous studies (21-24). The most common
monogenic causes found in familial
nephrolithiasis/nephrocalcinosis were primary
hyperoxaluria types 1 and 2 (AGXT, GRHPR),
hypomagnesemia/renal/ophthalmological abnormalities
(CLDN12), Bartter syndrome type 2 (SLC12A1l), and
infantile
hypercalcemia/hypophosphatemia/nephrolithiasis
(SLC34A1) (25). Gefen et al.,, found that primary
hyperoxaluria type 3 (HOGAL) and cystinuria type A
(SLC3A1) were the most common diagnoses in the
nephrolithiasis group, while SLC34A3 carrier and
primary hyperoxaluria type 1 (AGXT) were the most
common diagnoses in the nephrocalcinosis group (26).

The present study did not find any correlation between
pediatric nephrocalcinosis and gender. By contrast,
Alhasan et al. have recently reported that nephrolithiasis
was significantly more prevalent in male and
nephrocalcinosis in female patients (24). Additionally,
we found that FTT (45.4 %) and short stature (42.3 %)
were the most common clinical symptoms in
nephrocalcinosis patients, which confirms the recent Choi
et al.,'s report (27).

A high rate of our patients had vitamin D
insufficiency/deficiency and abnormal PTH levels.
Prevalence of vitamin D deficiency in children with
chronic kidney disease (CKD) has been reported to be 50-
92%, and a negative correlation has been found between
25(0OH)D concentrations and CKD stage (28). This
complication can occur for several reasons such as
secondary hyperparathyroidism and increased catabolism
of vitamin D metabolites, loss of vitamin D metabolites
during proteinuria, low dietary intake, and inadequate
sunlight exposure (29,30). Shroff et al., evaluated the
preventive effects of vitamin D supplementation on
secondary hyperparathyroidism, and reported that
children who received ergocalciferol until achieving
25(0OH)D  concentrations >30 ng/mL developed
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secondary hyperparathyroidism with a significantly
greater delay compared to those who consumed placebo
(31). Furthermore, there is evidence of a significant
association between vitamin D deficiency and increased
arterial calcification and tightness in CKD patients. Also,
vitamin D has shown anti-hypertensive and anti-
proteinuria effects, implying that it may have
cardioprotective effect and/or prevent the CKD
progression (32).

In the present study, a significant percentage of
children with nephrocalcinosis had metabolic acidosis
(27%), which significantly correlated with the
consanguineous, vitamin D deficiency and polydipsia.
The most common causes of pediatric metabolic acidosis
are sepsis, gastroenteritis, diarrhea and subsequent
hypovolaemia, and hypoxia (19,33). Chronic metabolic
acidosis causes hypercalciuria in patients through
stimulation of bone resorption and disruption of renal
calcium reabsorption. Subsequently, a low urinary citrate
excretion (due to hypokalemia or metabolic acidosis) is
further exacerbated and nephrocalcinosis progresses
(34,35).

Asymptomatic or clinically silent kidney stones are
possibly serious because, in their expected passage, they
may cause infection, obstruction and renal impairment.
The purpose of this study was to determine the prevalence
of silent kidney stones in a sample of Baghdad population
and consider how this value could affect the justification
for a screening system.

The study found that the prevalence of clinically silent
nephrolithiasis was 3.4%, which the authors concluded
does not support a global screening program, but may
justify targeted screening for higher risk groups such as
males over 50 with a positive family history (36).
Accordingly, monitoring and correcting the biochemical
abnormalities associated with metabolic acidosis is one of
the main therapeutic  strategies to  prevent
nephrocalcinosis progression.

A series of correlations were discovered between
various abnormalities and factors in this study, which
provides a broad pathophysiology insight about
nephrocalcinosis for physicians and researchers.
Hypocitraturia had a significant negative correlation with
vitamin D level.

Our findings showed that the mean levels of
bicarbonate and potassium in patients with FTT were
significantly lower than those with normal growth.
Whereas the level of urinary Ca/Cr ratio in patients with
FTT was significantly higher than those with normal
growth. Also, Random urine Ca/Cr ratio had a positive
relationship ~ with ~ 24-hour  urine  magnesium.
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Hyperuricosuria had a positive correlation with urine
Ca/Cr ratio but a negative correlation with Cr level.
Hypomagnesuria had a negative correlation with both 24-
hour wurine uric acid and Ca levels. Moreover,
leukocyturia had a negative correlation with 24-hour
urine magnesium.

Present study showed that renal failure at the final
follow-up was significantly more evident in patients with
older age at the time of nephrocalcinosis diagnosis,
parental consanguinity, hypokalemia, acidosis, and
hyperparathyroidism  (21-24,33).  Therefore, early
diagnosis of disease by ultrasound and examination of its
underlying etiology and timely treatment of related
complications can help preserve glomerular function and
prevent ESRD. Moreover, measurement and monitoring
of the levels of potassium and blood gas in patients are
recommended.

The present study identifies parental consanguinity,
family history of nephrocalcinosis, and various urinary
and metabolic disorders as important risk factors
associated with pediatric nephrocalcinosis. These
findings signify the importance of genetic counseling and
screening of consanguineous couples, as well as the need
for close monitoring and correction of biochemical
abnormalities in affected children.

Additionally, the study revealed a series of
correlations between different abnormalities and factors,
providing broader pathophysiological insights about
nephrocalcinosis and urolithiasis for physicians and
researchers. These observations could inform more
effective prevention and management strategies for these
conditions.

However, the retrospective nature of the study and the
limited sample size represent important limitations. To
accurately elucidate the pathophysiology of pediatric
nephrocalcinosis and its associated risk factors, further
prospective and multicenter studies are required.
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