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Normal calcium, sodium and potassium to creatinine ratio
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In Babol healthy adolescents

Abstract:

Background: Due to difficulty of obtaining a 24h urine (especially in
children), a random urine calcium sample is recommended to detect of
hypercalciuria. However, recent studies have shown that the urinary
calcium/creatinine ratio varies with age and geographic areas. So, the aim of
this study was determining the normal value of urinary calcium to creatinine
ratio in healthy adolescent’s children.

Methods: Four hundred eight children of 12 to 14-year-old were randomly
selected from middle school in Babol (north of Iran) and early morning urinary
samples of them were studied for determining normal urine Ca/Cr, Na/Cr and
K/Cr ratios. Children who had the family with the history of renal disease were
excluded from this study.

Results: In this study the 50% and 95% of urinary Ca/Cr ratio were
0.08+0.02 and 0.13 mg/mg for the whole group. The mean of urinary Ca/Cr
ratio in boys and girls were 0.08+0.03 and 0.08+0.02, respectively. The mean
of urinary Na/Cr ratio in boys was 1.4+0.48 and in girls was 1.21+0.33. Also,
the mean of urinary K/Cr ratio in boys and girls were 0.30+0.11 and 0.29+0.10,
respectively.

Conclusions: This study was shown that the urinary Ca/Cr ratio of these
children is different from other geographic areas. Also, a direct relationship
was seen between urinary Ca/Cr ratio, Na/Cr and k/Cr ratios.
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Introduction:

Kidney is a one of the most important organs that responsible for
homeostasis of calcium ion /. So, the increase in loss of calcium in urine
(hypercalciuria) is very important because the risk of renal stone and also
frequency, dysuria, enuresis hematuria and abnormal pain were increased **/.
More than 4 mg/kg/day of calcium in 24-hour urine were determined
hypercalciuria “ *, but 24-hour urine collection in children was difficult and
may be not reliable. There are many studies that recommended using the spot
urine for detection of hypercalciuria. They used random urine calcium to
creatinine ratio (U Ca/Cr) for screen of hypercalciuria. But according to
different ages and geographic area, this ratio is varied **?. Also, Osorio
et al.’s reported the relationship of U Ca/Cr ratio with urine sodium to
potassium ratio (U Na/K ratio) “*), but in So et al.’s study, there wasn’t
significant relationship between U Ca /Cr and U Na/K "%, So, this study was
done on adolescents in the north of Iran to determine the normal U Ca/Cr ratio
and also the relationship with Na/Cr and k/Cr ratios.
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Methods:

This prospective study was done on children from
12-14 years of age in Babol (north of Iran, near Caspian
Sea).

Case Selection: Four hundred eighty children (from 12-
14 years old) were randomly selected from 10 high
schools (5 for girls and 5 for boys). The weight and
length of them were measured to rule out the failure for
thriving. All of them had normal blood pressure
according to age and sex.

Children with history of kidney disease in them and
their family were excluded. Then early morning urinary
samples were taken for measurement of calcium,
creatinine, sodium and potassium.

Urine examination: Urine calcium, creatinine, sodium
and potassium were measured by Kinetic Jaffe reaction,
complexometry by ortocrosol fetalin and flame
photometry, respectively. Then the ratios of urine Ca/Cr
(mg/mg), Na/Cr (mEg/lit/mg), K/Cr (mEg/lit/mg) ratio
were calculated.

Statistical analysis: Data were analyzed by Student T-
test, analysis of variance (ANOVA) and Pearson co-
efficient and the significance was considered p<0.05.

Results:

Among 480 Children, 72 people were excluded.
Two hundred twenty five Children were girls and 183
cases were boys. Mean ratio of U Ca/Cr in all children
was 0.08+0.02 and 95% of it was 0.13. This ratio was
more in children with the age of 13 and less in children
of 14 (table 1). Also, in all age groups, this ratio was
more in girls than boys but there was no significant
difference (p>0.05). The mean ratio of U Na/Cr in all
children was 1.3£0.43 and was more in 13-year-old
group and less in 14 years old (table 2). U Ca/Cr ratio
the same as U Na/Cr ratio was more in girls than boys
but not significant (p>0.05). Mean and 95% of U K/Cr
ratio in all children were 0.29+0.1 and 0.52,
respectively. It was more in 12-year-old group and less
in 14 one (table 3). There was significant difference
between Ca/Cr, Na/Cr and K/Cr ratio (p<0.05).

Table 1- Mean and 95% of random urine calcium to creatinine ratio in children12-14 years old

Age Groups (years) Sex Number | MeanzSD 95%

Girls 76
12 Boys 61

Girls 77
13 Boys 64

Girls 72
14 Boys 58
Total

Total Mean+SD 95%

g:ggig:gg 812 137 0.76+0.02 0.12
g:ggig:gg 812 141  0.08+0.03 0.14
gjggjgzgﬁ 812 130 0.07:0.02 0.12
408  0.0820.02 0.13

Table 2- Mean and 95% of random urine Sodium to creatinine ratio in children12-14 years old

Age Groups (years) Sex Number MeantSD 95% Total Mean +SD 95% |

12 Girls 76 1.36£0.48 2.25 137 1.30£0.41 2.07
Boys 61 1.23£0.0.31 181

13 Girls 77 1.43+0.46 254 141 1324041 234
Boys 64 1.20+0.31 1.81

14 Girls 72 139050 2.28 130 1.3x045 213
Boys 58 1.19+0.37 1.89

Total 408 1.31+0.43 2.16

Table 3- Mean and 95% of random urine Potassium to creatinine ratio in children 12-14 years old

Age Groups (years) Sex Number MeantSD 95% Total MeantSD

12 Girls 76 0.31+0.11 0.56 137 0.31#0.1 0.55
Boys 61 0.32+0.12 0.55

13 Girls 77 0.31+0.11 050 141 0.29+0.10 0.46
Boys 64 0.27+0.08 0.41

14 Girls 72 0.28+0.10 0.48 130 0.28+0.10 0.50
Boys 58 0.27+£0.10 0.50

Total 408 0.29+0.10 0.52
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Discussion:

According to this study, the mean of urine Ca/Cr
ratio in children from 12-14 years old was 0.08+0.02
and 95% of it was 0.13. The mean and 95% of U Ca/Cr
ratio were 0.04+0.04 and 0.11 by Safarinejad et al.’s
study in 11-14 years old children, respectively, '’ So et
al.’s reported that the mean of U Ca/Cr ratio in
Caucasians children (7-16 years old) that was
0.08+0.09. This ratio was 0.04+0.04 in African—
American children with the same age "“. In another
study the 95% U Ca/Cr ratio in children 10-15 years old
was 0.26 1,

There are different values of morning U Ca/Cr ratio
according to different areas. So, it is necessary to
determine of this value according to geographic areas.
The importance of geographic areas and their effects on
U Ca/Cr ratio was reported by some authors. Crean et
al.’s showed the effect of geographic areas on random U
ca/Cr ™. Also, Hilgenfeld et al.’s reported the
influence of season on normal U Ca/Cr ratio in children
between 5.1-14.6 years old. Maximum and minimum
mean U Ca/Cr was 0.09 and 0.08 in summer and winter,
respectively. Of course, all values were in normal
ranges |'°.

The effect of age on random morning U Ca/Cr was
reported by many authors ™ ** ***°/_In our previous
report, the mean and 95% of U Ca/Cr were 0.15+0.09
and 0.36, respectively, in children between 7-11 years
old . Although there were some reports that shown U
Ca/Cr wasn’t influenced by age ™ *" . In So et al.’s
study, there weren’t any relationship between U Ca/Cr
and age, sex, diet, physical activity, positive familial
history of urolithiasis, amount of calcium in drinking
water and symptoms related to hypercalciuria *”. But
Fallahzadeh et al.’s reported high U Ca/Cr in children 3-
14 years old with urinary tract symptoms such as
dysuria, urinary tract infection, urgency, abdominal
pain, diurnal incontinency or enuresis %,

Badeli et al.’s reported high U Ca/Cr in children
with urinary tract infection and vesicoureteral reflux **/,
In this study there was no significant difference of U
Ca/Cr in 12-14 years old. Also, same as some reports, U
Ca/Cr ratio was not differ between boys and girls
[9, 11, 13, 15, 18].

Although Alconcher et al.’s reported that in children
from 6-13 years old, U Ca/Cr of boys was more than
that of girls |**). Therefore other studies may be needed
for the effect of sex, age and other factors on U Ca/Cr
ratio.

In this study, there was significant relationship
between U Ca/Cr with Na/Cr and K/Cr (p<0.05) in

normal ranges. In So et al.’s study, there was a weak
relationship between U Ca/Cr and Na/Cr ratio ™. In
some studies, there was correlation between U Ca/Cr
and Na/Cr " *® ?l_ The risk of urinary complication is
more in children with hypercalciuria. So, the effect of
high U Na/Cr in normal U Ca/Cr range dose not clear
and more studies may be needed.

In conclusion, 95% of U Ca/Cr in children who were
12-14 years old was 0.13 and there was no significant
difference in boys and girls and more studies were
needed to determine the age and renal loss of sodium
and potassium on urine calcium excretion.

Acknowledgment:

We are grateful to Research Council, the Clinical
Research  Development Committee of Amirkola
Children's Hospital, Non-Communicable Pediatric
Diseases Research Center of Babol University of
Medical Sciences and Mrs. Faeze Aghajanpour for their
contribution to this study.

Funding: This study was supported by a research grant
and GP thesis of Dr Malihe Chooghadi from the Non-
Communicable Pediatric Diseases Research Center of
Babol University of Medical Sciences. (Grant Number:
728).

Conflict of interest: There was no conflict of interest.

References:

1- Spitzer A, Chensy RW. Role of the kidney in mineral
metabolism. In: Edelman CM. Jr, Bernstein J,
Meadow SR et al. Pediatrics Kidney Disease. 2nd
edition. Little Brown and Company, Boston/Toronto/
London 1992; 147-184

2- Feld LG, Meyers KE, Kaplan BS, Stapleton FB.
Limited evaluation of microscopic hematuria in
pediatrics. Pediatrics 1998; 102: 42

3- Butani L, Kalia A. Idiopathic hypercalciuria in
children- how valid are the existing diagnostic
criteria? Pediatr Nephrol 2004; 19: 577-582

4- Moxey-Mims MM, Stapleton FB. Hypercalciuria and
nephrocalcinosis in children. Curr Opin Pediatr 1993;
5: 186- 190.

5- Stapleton FB. Idiopatic hypercalciuria: association
with isolated hamaturia and risk for urolithiasis in
children. The Southwest Pediatric Nephrology Study
Group. Kidney Int 1990; 37: 807-811.

6- Matos V, Van Melle G, Boulat O et al. Urinary
phosphate/creatinine, calcium/creatinine and

11|Page

Caspian Journal of Pediatrics, April 2014; Vol 1(No 1), Pp: 9-12


http://dx.doi.org/10.22088/CJP.BUMS.1.1.9
https://caspianjp.ir/article-1-22-en.html

[ Downloaded from caspianjp.ir on 2025-12-08 ]

[ DOI: 10.22088/CIP.BUMS.1.1.9]

magnesium/creatinine ratios in a healthy pediatric
population. J Pediatr 1997; 131: 252-257.

7- Reusz GS, Dobos M, Byrd D et al. Urinary calcium
and oxalate excretion in children. Pediatr Nephrol
1995; 9: 39-44

8- Sorkhi H, Hajiahmadi M. Urinary calcium to
creatinine ratio in children. Indian J Pediatr 2005;
72(12): 1055-6.

9- Safarinejad MR. Urinary mineral excretion in healthy
Iranian children. Pediatr Nephrol 2003; 18(2): 140-4.

10-So NP, Osorio AV, Simon SD, Alon US. Normal
urinary  calcium/creatinine ratios in  African-
American and Caucasian children. Pediatr Nephrol.
2001; 16(2): 133-9.

11-Sénmez F, Akganal B, Altincik A, Yenisey C.
Urinary calcium excretion in healthy Turkish
children. Int Urol Nephrol 2007; 39(3):917-22.

12-Koyun M, Guven AG, Filiz S, et al. Screening for
hypercalciuria in school children: what should be the
criteria  for diagnosis? Pediatr Nephrol 2007;
22(9):1297-301.

13-Osorio AV, Alon US. The relationship between
urinary calcium, sodium, and potassium excretion
and the role of potassium in treating idiopathic
hypercalciuria. Pediatrics 1997; 100: 675-681.

14-Ceran O, Akin M, Akturk Z, Ozkozaci T. Normal
urinary calcium/creatinine ratios in Turkish children.
Indian Pediatr 2003; 40(9): 884-7.

15-Hilgenfeld MS, Simon S, Blowey D, et al. Lack of
seasonal variations in urinary calcium/creatinine ratio

in school-age children. Pediatr Nephrol 2004; 19(10):
1153-5.

16-Vachvanichsanong P, Lebel L, Moore ES. Urinary
calcium excretion in healthy Thai children. Pediatr
Nephrol 2000; 14(8-9): 847-50.

17-Matos V, van Melle G, Boulat O, et al. Urinary
phosphate/creatinine, calcium/creatinine, and
magnesium/creatinine ratios in a healthy pediatric
population. J Pediatr 1997; 131(2): 252-7.

18-Kaneko K, Tsuchiya K, Kawamura R, et al. Low
prevalence of hypercalciuria in Japanese children.
Nephron 2002; 91(3): 439-43.

19-Fallahzadeh MK, Fallahzadeh MH, Mowla A,
Derakhshan A. Hypercalciuria in children with
urinary tract symptoms. Saudi J Kidney Dis Transpl
2010; 21(4): 673-7.

20-Badeli H, Sadeghi M, Shafe O, et al. Determination
and comparison of mean random urine calcium
between children with vesicoureteral reflux and those
with improved vesicoureteral reflux. Saudi J Kidney
Dis Transpl 2011; 22(1): 79-82.

21-Alconcher LF, Castro C, Quintana D, et al. Urinary
calcium excretion in healthy school children. Pediatr
Nephrol 1997; 11(2): 186-8.

22-Erol I, Buyan N, Ozkaya O, et al. Reference values
for urinary calcium, sodium and potassium in healthy
newborns, infants and children. Turk J Pediatr 2009;
51(1): 6-13.

12|Page

Caspian Journal of Pediatrics, April 2014; Vol 1(No 1), Pp: 9-12


http://www.ncbi.nlm.nih.gov/pubmed/7742220
http://www.ncbi.nlm.nih.gov/pubmed?term=Sorkhi%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Haji%20Aahmadi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed/16388158
http://www.ncbi.nlm.nih.gov/pubmed/16388158
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Safarinejad%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed/12579403
http://www.ncbi.nlm.nih.gov/pubmed/12579403
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=So%20NP%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Osorio%20AV%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Simon%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Alon%20US%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed/11261680
http://www.ncbi.nlm.nih.gov/pubmed/11261680
http://www.ncbi.nlm.nih.gov/pubmed/11261680
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=S%C3%B6nmez%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Ak%C3%A7anal%20B%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Altincik%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Yenisey%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed/17043921
http://www.ncbi.nlm.nih.gov/pubmed/17043921
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Koyun%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=G%C3%BCven%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Filiz%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed/17549524
http://www.ncbi.nlm.nih.gov/pubmed/17549524
http://www.ncbi.nlm.nih.gov/pubmed/17549524
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Ceran%20O%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Akin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Akt%C3%BCrk%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Ozkozaci%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed/14530550
http://www.ncbi.nlm.nih.gov/pubmed/14530550
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Hilgenfeld%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Simon%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Blowey%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed/15309603
http://www.ncbi.nlm.nih.gov/pubmed/15309603
http://www.ncbi.nlm.nih.gov/pubmed/15309603
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Vachvanichsanong%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Lebel%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Moore%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed/10955942
http://www.ncbi.nlm.nih.gov/pubmed/10955942
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Matos%20V%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Melle%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Boulat%20O%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed/9290612
http://www.ncbi.nlm.nih.gov/pubmed/9290612
http://www.ncbi.nlm.nih.gov/pubmed/9290612
http://www.ncbi.nlm.nih.gov/pubmed/9290612
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Kaneko%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Tsuchiya%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Kawamura%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed/12119474
http://www.ncbi.nlm.nih.gov/pubmed/12119474
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Fallahzadeh%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Fallahzadeh%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Mowla%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Derakhshan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed/20587871
http://www.ncbi.nlm.nih.gov/pubmed/20587871
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Badeli%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Sadeghi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Shafe%20O%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed/21196618
http://www.ncbi.nlm.nih.gov/pubmed/21196618
http://www.ncbi.nlm.nih.gov/pubmed/21196618
http://www.ncbi.nlm.nih.gov/pubmed/21196618
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Alconcher%20LF%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Castro%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Quintana%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed/9090660
http://www.ncbi.nlm.nih.gov/pubmed/9090660
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Erol%20I%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Buyan%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed?term=Ozkaya%20O%5BAuthor%5D&cauthor=true&cauthor_uid=16388158
http://www.ncbi.nlm.nih.gov/pubmed/19378884
http://www.ncbi.nlm.nih.gov/pubmed/19378884
http://www.ncbi.nlm.nih.gov/pubmed/19378884
http://www.ncbi.nlm.nih.gov/pubmed
http://dx.doi.org/10.22088/CJP.BUMS.1.1.9
https://caspianjp.ir/article-1-22-en.html
http://www.tcpdf.org

