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Hypocitrauria as a Major Metabolic Abnormality in
Pediatric Urolithiasis and Nephrocalcinosis

Sasipa Muensri*, Piyaratana Tosukhowong*
Ankanee Chanakul**, Wattanachai Ungjaroenwathana™**
Vorasak Shotelersuk**, Chanchai Boonla*

Abstract

Objective: To determine calcium, oxalate, uric acid, potassium, magnesium and citrate in urines of childhood

urolithaisis (UL) patients and childhood nephrocalcinosis (NC) compared to non-stone forming (NSF) children.

Method: Seven pediatric UL and 7 pediatric NC patients were recruited for the study. Urine (24-hour urine
or spot urine) and stone specimens were collected. Twenty-seven NSF children served as controls were
participated, and their spot urine samples were collected. Urinary levels of calcium, oxalate, uric acid,

potassium, magnesium and citrate were determined.

Results: Urinary levels of citrate, potassium and magnesium in UL and NC patients were significantly lower
than that in NSF controls. Urinary calcium in NC patients was significantly greater than the controls. Both
UL and NC patients had urinary uric acid higher, while urinary oxalate lower, than the controls. Hypocitrauria
(100%) were remarkably observed in childhood UL patients. Four children with NC (57.14%) had hypocitrauria
whereas only 4% (1/27) was found in NSF children. The prevalence of hypercalciuria and hyperoxaluria in
childhood UL patients and NSF children was not statistically different. Prevalence of hypercalciuria and

hyperoxaluria in pediatric NC patients did not differ from the controls.

Conclusion: Hypocitrauria was considered as the main metabolic risk factors of UL and NC in Thai children.
Modification in dietary habit as well as citrate supplementation is recommended to prevent recurrent urinary

stone in UL patient and to decrease the likelihood of stone formation in NC patients.

Keywords: Urolithaisis , Nephrocalcinosis , Metabolic abnormality, Hypocitrauria, hypercalciuria, hyperoxaluria
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way 0.001 ANERL) BusiiszFusansuantull e
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s Ay (P <0.001 uay 0.019 AWNRIWY) T
sesuzey fudeialull 1z wui ﬁon@ju UL uay
NC H3zfupaeBinan (P <0.001 for UL, P = 0.007 for
NC) Twun 8us (P = 0.001 for UL, P = 0.005 for NC)
wazunniliden (P <0.001 for UL, P = 0.002 for NC)
ﬁ?ﬁniwnﬁiu NSF controls at9fiE AN A (AN
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anfinuluusaznguiiog Tasldmdedemanisned
1 A¢ hypercalciuria liwuTungs NSF controls ua
UL uswulé¥auas 14.28 (1/7) ’Eunq’u NC n1e hyper-
oxaluria lawulungs UL suziilungu NSF controls
ez NC wuipsay 40.74 (11/27) uaziouay 14.28
(1/7) AEdU 13z hyperuricosuria tiwulungs NSF
controls wanulé¥ppas 14.29 (1/7) uariouas 57.14
(4/7) Tungw UL uaz NC saandy fiin wlasnnde
Mt hypocitraturia Fewuldfedesas 100 (7/7) was
3ouaz 57.14 (4/7) Tungw UL uaz NC anuzfings NSF
controls wuldes¥asas 3.70 (1/7)

1 VvAN[18-20]

Metabolic parameters

Reference values

Calcium/creatinine child
Infants

Oxalate/creatinine child > 4 years
Infant < 6 months
Children < 4 years

Uric acid

Citrate/creatinine

< 0.21 mg/mg

< 0.6 mg/mg

< 0.1 mg/mg

< 0.3 mg/mg

< 0.15 mg/mg

< 0.58 mg/dl GFR
> 0.51 g/g
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asefl 2 o avmsiSpuiiigyseauvaninunyelayilull 77:5:%73’7@;7@%;31/@1/71‘"7#@14ﬁv (Non-stone forming controls)
gihednlsadassuumadull 13z (Urolithiasis) ua:gﬁhmﬁnn@wﬁgﬁmnn:ﬁﬁxnaumeﬁﬂwfwﬁa?w

(Nephrocalcinosis)
Disease status

Characteristic and Control Urolithaisis Nephrocalcinosis P value
metabolic risk factor (n=27) (n=7) (n=7)

Gender (M:F) 16:11 4:3 34

Calcium (mg/mg Cr) 0.03 (0.05) 0.04 (0.05) 0.07 (0.15)* 0.030
Oxalate (mg/mg Cr) 0.09 (0.09) 0.02 (0.04)* 0.04 (0.05)* 0.006
Uric acid (mg/dl GFR) 0.100 (0.11) 0.49 (0.99)* 0.28 (0.79)* 0.023
Potassium (mg/mg Cr) 7.06 (12.80) 1.56 (1.45)* 2.03 (3.14)* 0.026
Magnesium (mg/mgCr) 0.18 (0.13) 0.03 (0.07)* 0.06 (0.07)* 0.040
Citrate (g/g Cr) 1.27 (2.61) 0.26 (0.26)* 0.48 (1.22)* 0.047

Data presented as median(iqr), P values from one-way ANOVA test
* P < 0.05 vs. control

130
B non-stone forming
B vurclithass
100 { [l Nephrocalcinosis
E B0
E £ -
g = ¥
= o i
; &0 ; b LH]
3 "
- ]
i ¥
& 40 4
2 2 2
| - )
30 z 3 3
£ 8 : ]
o
Hypercaltivria Hyperaxaluria Hypefuricasuria Hypecitrauria

Metabolic abnormiality

JUN2 u mmmﬁﬂmw”'ﬂumwﬁﬂﬂnﬁwmmwuaﬁm:m’wngﬁmoy@NﬁYﬂLﬂuﬁv (Non-stone forming controls) Nga
guaednlsadassuumvidull 193¢ (Urolithiasis) uazdtheidnnguiinan1isdnznouunaiBenluiidale

(Nephrocalcinosis)
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Stone types

Urinary metabolites Calcium Non-calcium P value
(n=3) (n=3)
Calcium (mg/mg Cr) 0.06 (0.05-0.10) 0.02 (0-0.04) 0.050
Oxalate (mg/mg Cr) 0.005 (0-0.06) 0.02 (0.01-0.04) 0.507
Uric acid (mg/dl GFR) 0.36 (0.07-0.49) 0.52 (0.03-1.06) 0513
Potassium (mg/mg Cr) 1.16 (0.89-1.27) 1.86 (1.56-3.14) 0.050
Magnesium (mg/mg Cr) 0.02 (0-0.03) 0.07 (0.04-0.07) 0.046
Citrate (g/g Cr) 0.175 (0.12-0.27) 0.38 (0.12-0.39) 0513

Data presented as median (min-max). P values from Mann-Whitney test

AN “uNuSsEnden1Tiusanauunualanlu
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nsdnswuIn fihe UL #§15i719 non-calcium stones
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phate stone) fiUSuauasunndiidunludl Mg i
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stone, 1 calcium phosphate, 1 calcium carbonate)
agefidy @une 8R (P = 0.046) (13191 3) u
Yaunnueenauian ningin wazdiam Tuil  Mape
W 2 nfg'u‘l,;jwummLmnsmﬁ’uazmﬁﬁfﬂ RELNIRNIRE
(P > 0.05) wananiigonouurliunisiuesnuesua
adealull 1z _stulungu calcium stones (P = 0.050)
pnusisedulwun Foalull  newy_sdulungs non-

calcium stones (P = 0.050)
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wan1sAnedield o EUﬂﬁﬁuﬂgﬂﬂlﬂdﬁ’JLLﬁiatﬁﬁﬂ
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nMAseiunaslsene s lulssimalng

A hypercalciuria  snsanuldanniieSeuas
50-97 Twdinfiiulsadialafig] wazsevun1sidens
Eveline LLATAUE WUNNIE hypercalciuria 33.8% Tu@’
thelsatalain[14] usarnwan1s@ined lanuainu
wansRua9TEAuLAaL BN Uil MzIznINElae
UL fiunga NSF controls (113197t 2) felanintdu
sedupaseanzanluil  1zzewngy UL sndings
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it wladeiile UL v;nswiumsﬁnmf‘?ﬁmaz hypo-
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apslnefimsduesnses 13tudsiia TasawizBmm
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