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Abstract

Background and purpose: The aim of the study was to determine the relationship between
electrolyte disorders and disease severity in children with COVID-19 infection referred to Amirkola
Children's Hospital.

Materials and methods: We performed the cross-sectional study on children aged 1 month to
18 years with COVID-19 infection referred to Amirkola pediatrics hospital, Babol, Iran from March 2018
to July 2018. The level of serum of potassium, sodium, calcium, and fasting blood sugar were measured
at the beginning of hospitalization in all study children. Severity of COVID-19 infection was evaluated
with Pediatric Early Warning Score (PEWS). Data were analyzed using Chi-Square, ANOVA, and
logistic regression tests.

Results: Out of 160 children referred to the hospital during the study, 122 were selected. The
most common electrolyte disorders were hyponatremia (42.6%) and hypocalcaemia (16.4%). No significant
relationship was found between calcium (P=0.30) and potassium (P=0.12) disorders and severity of
COVID-19 infection. There was a significant relationship between the sodium disorder and severity of
COVID-19 infection (P<0.001). Also, the results of the logistic test illustrated that after adjusting
confounding variables (age and gender), children with hyponatremia experienced a higher chance of
severe COVID-19 infection (OR: 6.31.00; Cl: 2.61, 15.28; P<0.0001).

Conclusion: Hypernatremia and hypocalcaemia are the most common electrolyte disorders in
children with COVID-19 infection. Hypernatremia was associated with increased chance of severe
COVID-19 infection.

Keywords: COVID-19, electrolyte disorders, children

J Mazandaran Univ Med Sci 2023; 33 (225): 136-144 (Persian).

Corresponding Author: Sahar Sadr Moharrerpour - Non-Communicable Pediatric Diseases Research Center, Health Research
Institute, Babol University of Medical Sciences, Babol, Iran. (E-mail: drsaharsadr@gmail.com)

136


https://jmums.mazums.ac.ir/article-1-18769-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-26 ]

o)l s (— S B}y ep—L colS filba_L ae
(IWG-1IEIE)  11€eP Jlw 15 PPP o)lald  @ow § W 2)9s

UlSag5 ja19-2g95 Gigars Ul b ,idg Sl OUlisl buijl
199-15.: Jlw ja US pol (jliw jloy ja (g iuu

')9{.))-‘&0 JJ0
L9y S o2 0

T ssilomle (05 e
\ Sdozxo M
"OLLS 9 o1 00

2 1

D38 5 OVLE 55 53 0T (b 658U 47 S sl 25 2SI Y il 5 o s ST s 5 3530 9 islas
i she o D LS5 58 53 (olew s b 25 S SVt | Lo e aadllan o 51 Coa oSl gl
25 WSyl Ol slay 53 (6 s V8-l 587

L aiets A l) 18- 5 S sie 4 e L WA B ole) D5 557 (555 2 (abie aslllas (nf dlashg) 9 Slge
(st e gl A Lol s S a0 DS sl OLST 87 Dl jley 4 V¥ v 0l 5 B WA il 51 ST (PCR i
Jlne L OIS 5318y 5587 Ciphe Sl b (6,8 051 Ol oy )3 (5 s 37 53 adlllae odS 5 e (ol
O5aiT 5 ad oSS il yly oy sl IS (o,lT slaseT 51di b ;4! (Pediatric Early Warning Score) PEWS
35 eslil S

U Jols (s SN Mt o 5 L s Sl VY canlllan glil 53 6575 57170 51 laaidly
st DAl 5 (PN Y) ealy (P:~/V~)m_wt§ SN s 3 50 (Lo )V F/F) pondS 5o 5 (Us )5 FY/7)
s BLIIN A= 5557 (6 )lay S she D b o pelar IBlst |25 3L 15 giae LU,V A= 58 (6)ley
L OLST5 58" i 5 o (5o kite om0 0L (Stand 05057 gl s (<00 VP /00 )) bl
AP< /o v e N CLY/ZY OO/YA O #/¥V /2 +) LS oo o 15 VA= 9 oS i sie Odd (16 5V uils oo 5L gen

VA=l 5557 0 Mo O3 57 ) g S SV 5l oS g 5 (o 5l g Sl alllae s slitinn]
Vs sS4 e OS5 8 )3 55 on o 5 bl gm0l o VAl 5 T i phe Db il RIBIL (o Um0
5,8 N f g sy se gondS sn 5 o U gt

057358 ¢ 5 2SI Mt (g 87 VA 557 2308 sl 51

doddo
s Jlazl o 503 505 bl (g3dae 5l 58 Ll 5 ulie 3, e gl cnlin 2ty 2SI ol
o 4SOT Jods 4 OLS5 8 55 .Yyl 55 &5 e SN Ol e Bl o (S8 0 O Calibes a0 )
E-mail: drsaharsadr@gmail.com S 0S5 ¢ b (S pole oils 1 b = 920 )%0 ) 3u0 1 ghane —ilgo

Ol ebl e bl (S psde oBsits cudl 0tSCin 53y OS5 15 18 sla (6l Dot S e sl )
Ol e bl e bl (S p oo oBsils (D outSCan 53y O 87 15 18 sla (6ol Dot S e Lils Y
Ol ehl e bl (S p ke o5 ¢ bl (g smetils Do 42087 (OS5 S panaies lies X

VIO Dy i VEVANG L Nl S gl s VNNl 6

WY 11€eP jg0 ¢ PPO o)loids 0w § ¢, 5)9s ohjle (Al ek oGRSl dlas


https://jmums.mazums.ac.ir/article-1-18769-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-26 ]

005395 )3 19-33995 Oy b ¢,IWg)yITI) CIVUIA] b3

WMl Shgl 3 )y as Dolalllas (63 gubne Sl
bl V= 558 4 Sae 0873587 53 d g 2SI
s Dl 5 (2SI OWest| Coenl 4 o
ol OS5 8L ol 5o VA S S ste 2L
oy s SV Soes O L aallls
5Vl S ke DAS e L 5 oS
35 6yt V4=t 558 & e L VA B ole \ 01875 587

o ot IS el Ol play

b o9, 9 dlge

e S35V 5 abote O seo 4 anllas oy
OLS™5 8 Sl slay 4y 0liS amerl 1o V4= 5 587 4
At Lol VP ol 5 LSVWAA il 1S el
L JLA L ola ) 5w 05587 Jol 5555 (slajlne
Soba 2575 525 (L2a PCR) VAt 5 87 aseis
S5 8005 et S (s IS Slaia
SLedbl ys ad 5 (S5l - slar ¢op S 5l
6,8 age Liny T~ Sobae Sl Ohles okiy
L plosl (55l e ) o

OLS 558 51 Ol o 53 (6 i gy 53 ]
2o (ol e 5 A8 43 8 05 g o O canllls
Mgcbwm@t,g.uéﬁfgwwf)
¥/6 mEg/L )'\JJVJ WJls 0 L5 ¥/ mEQ/L s
s WIS A OMEQ/L I 5 i 5 WIS s
VFO L5 YO MEQ/L s b oo (1) 5 43 8
N S s AU WO MEQ/L I 505 Jls 5
L AD s eelS” oo 5 (1) 30 on Y FO MEQ/L
(rlS 5 (oS pon Dl MO 51 5087 (o5 V410
ey el (VDA O guome oS a1 /0 51 5 oy
lon Selective Electrode oSews b sl 5
A5 VJ{CE.».(\F).L:» et (o oS cal)
S 5 Ol esl) e oS B EST LGS S e
Ol 55 UT o1 ois U5 (W 1 ) us !

Slestimal L SlaslejT plos i (6,8 511 oSzl

St Bl 4 e bOT 0 ST w5, DYl
Sl sl sy L}.a\g? 45&‘.3-()-\')'"' R sl
VY o s sl bl Syds s Saled o o
s 2SIy OT VM 1 035 go 3wl Kale
(AL o Wl sl 3151 5SS s 0T S 55

50315040 sLaolE )l plas Uiy S s 5
Slreds 8 35 4 4 5 b (658 e (LS s
S o 03l il (glao S L 3 ACE2 Oyl j5
OISl (00 V=5 557 L phe s T 5 )
355 s 35 SPIKE s 5 5 bl s s e et
cellulartransmembrane serine protease 2 4 JL.25! 5
Ol 5355 o 518 slad s 3,15 (TMPRSS-2)
53 sl @) yls 51,8 PR Uy
e 1y 5 S 5 ST Bzt 55 515 e
b gr (IS 50 0T 3550 Sl o8 35 8 s
JS3 Aile (56 e 03 25 b5 4 4 57l
S s Al ol (O L8 oS 0 ge) 90 05 o)
Gladely 5 25050 OT 4 T (S ol Slas's
S s S5 OT ISt a8 o pls o o 4 1y e
Golew Sl L5l .Ml QTHA 5l e abes
Oy 55 5 b 8 OS5l o 555
55 G Sl e s g3 8 il o 2l
OB &S i (6,8 05 Lo o g5 53 5338 o
b ke sie T s o Sles Dl s p 5
o 55 b e a5 53 35 e odalie O 1 s
BRYTRCQUP PU BN 5 23 5 JoSe O3Sl
Wl JoSe O30S 5 2l 5

SWlae (O sSE - 5 87 akily g 5,8 Ol
Olew 55 (s 2SI SNl gl 5 gy o dines 3
L s S oW | b i e 5 V4555
o plasil V- 5557 4 Slne (il o (ke DS
L5 S Ol itz 3l S 4S5y sba AVl
VLS 5 5 ot il 31 L e s ST YDk
(oedl O 1 (POl o en A 9 S 4 Dlie

IS0 P yg0 « PPO o)loids @ § ¢, 5)9s

ohdjle (i) eole olEibily alas 1WA


https://jmums.mazums.ac.ir/article-1-18769-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-26 ]

ul]lSlubg 1921)30 ja uu

ole] flor
3YY i SPSS Ji33le 5 3l eslizal L Lassls
s 5 i 25 (Mo 5 (e 5 Glaas Ll
Sl 1 ¢ n el (LT (sla ga3T 51 ks & 13
e oMl St S 05057 5 46K il sls T

.J.i:;(_gil:)\sgzm ol b 5l ~/~0)'1J5VSP p3lae

4l

VFoeole s LVWAA diiul I bl aalllas 5o
Aob) V- 5587 Cosae 4 Ve ¢S5 ST VAW Lo sazs
WS sl O35S Ol sl 55 (PCR g, b eseis
558 slum ol 1 Lilad S 15 Oleys S 5 (5
YA 5 (oo 6K 15) 63155 03 B T ke
23 5 KAl b aslllae Sl glaie; ol 325 S
s andlae 5,05 ¢S5 STNYY Sl

10/9) &S 355 14 caallas 3550 ES3 45T VYY
YL (Ao s AF/F) S5 SV ¥ 5 Jle &S5 5 (dao s
OF 5 (o3 0O/V) pus a5 PA 5 dizils o Jloo &S5
¥oasdles 085587 o 5l ds g (Ao ) FE/Y) s &
St o3y el e it 55 (Ao )3 Y/0) L&
255Ny g 5L adlls OS5 ST 1 IS e 5 S
RSN

52 gl 3 el i ol S
AYO /XL F/7 MEQ/L s jas aalllas OLS 5 S
SR S 4/+ Y+ /%7 mEqg/L f/\ +£/F4 mEg/L
s OLSTs 8 53 gn e S 508 el SOl
caalllas ¢S54 STVYY 51555 49/YY £ ¥V /Y$ mEQ/L
(Lo )5 A¥/E) VY 5 (Ao y3 OV/F) GV O3 S
5 (Ao )3 FY/7) 8 0Y Jb 5 Vf‘“K} ot el syl
solS 5en 5 o FU s 5l (Ao y3 VF/F) i Yo
5 25 s Il 0T ) PIAS a5 A
calllan &S5y SAYY 51 i o MBS andS on
A (il Jlo i pelans glls (Ao ;3 41/4) L& 1)
s (Ao )3 Y/0) L&Y 5 WS gon (o ;5 7/9)

OLS'3 58" Ol o2y 3T 5 5 fre s 0
A el DSl

0558 )3 VA= 5 5 i pie D () 2 81
(Pediatric Early Warning Score) PEWS L
53 0L,a s Monaghan L 5 515l ol . eslizul
2385558 L Cundy (s p g Y0 Jl
OOl 0k ol b Dl sloy 53 O (5 s o8
Al ibsee Slallae 53 3 15l ol oLl 5 alss
Sl gyl gl gt Nt VAl 0l
O8N L S eslazal Sl ol 5118968 Cisae

5 S By 5 02T e SLy13 Slme ol
U i Shael G slapnT 51 plaST o il o (5,51,

als aw

OS5 S adsl jldia jlael 1Y oskeds Joua

PEWS i~ S35 sl bl
GOV TS, o e Fi LSS 03 s e Sl = Fase s o 2T
GBY e s S i L ey o, 1S Sl -
ST do s (& rpe S5 L5 &S b 6 S 65515 Sl -
L5l YL sae Yo (63,8
S B0, L0 5l 5 e (S e S5 L 628 (S i Sl -
oS

S 3l seng b (S5 e Sl - &l 2T
03T Ol gt 16 el -
S S 13 el

553 4 gl oo b 0S5, a2 Sl -

S 2 O 5 e 5 i S8 Doy g 53 1k el - J‘ASVL-T
e Sl eslinl b e gl Jlo 31 VL iS5 Ve 5 e sl 1S5 Sl -
o ¥ 3 VLFIOY L aids 5o AW 51 5t 05T 4 50 b (i (85
436 L OS5 b o sl Qi 51 VL e Yt e 253 Sleal -
Aoys Fe 3l NUFIOY b aass 55 239 51 5k 03T
Lo 8l b 5 S om0 51 5 e 3IUss Sy g 53 T Sl -
SUAYGFION b aids 55 2351 5 0381 4 56 L 8818 5 048155

doys0e

Al
R PR TR PC P ]
b 03,5 F 4 0bley (sizes 8 g 5 ok b
0 yad) L g2 (VY IS 0 ,00) Lt ((Jre S 6 500)
Gsb slne s osdle b eslizal (V=)o (F-5 IS
Ogopen glaygSb o5 S Cise Ol SL5)) o
s 4 5L CU) o35 Glaladl m 55 (6 s 4 5L

Lk g1 35 (s ke I gb 55 50 b SIS

199 110D g0 « PPO a)laid «@gw g (10 5)9s

ohdjle (i) eokc oGS alss


https://jmums.mazums.ac.ir/article-1-18769-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-26 ]

005395 )3 19-33995 Oy b ¢,IWg)yITI) CIVUIA] b3

VA- 565 Cosae Sdd andllas ol 5 (g olew ol
S5 53 e 03un OS5 8 s s aib 53 4
Lo o 5 G oMo 113 073587 5 (k) 05,8
rl ol ks il (lazadle) o3 05 5 )
487 sl 0L 588w LS 0 e 3T s gtnaids
Sk, 5 (Bs,— ol Gladka )3 p e ool SN
B slaalas 55 o el St 5 (P</e0Y)
e SH(P=/2YF) g )lby g (P=+/0\V) 54,0
A . Cdls 54 g (4l me s )LeT LLSIPEWS
S (S g (o Sl L OS85k
HPEWS jlms 5l adam 55 ol 53 6 YL (6)las
a1 a3 el SVl 5,5 4
Sl sme OO 114- 0 5 ST 5 gae s PEWS jlas
(Y oylad Jgue) s sl

L 5L st PEWS jlms 51 JS 0 oi ol
C3L ol sre skl BL3INA- 557 L pie ol
L oy 5 ool SV s WP/ )
Sl smme el LLs,INA-s 5 ST s ol
(Yolad Jgua) «(P= 2 /¥0 ¢ /NY L 5a) i sl

L OLS5 8" sl 0Lt &St I 0T el
V- 558 Cigte DAl (s YL Lo b e SUsn
OF: #/¥NV/+2) AS oam pi |y IS alas s
J Sl e (P /e ) CLY/FY A Y/FO
2556 s U sen (i 5 ) S alsle (ol iz
el Vi 5 ST e Sd s IS 56 s
(P<o /o v N CLY/EY NO/YA O §/¥Y /o 0)

b0 B man b bl s sy WS o
OLS 558 51 Uz y3 V/7) 8 Y aS sl OLis s
S edinsls dlo g o 5SS a5 conelS on Sl
S Y 5 (o3 FY/P) 450 caalle ¢S5 45V YY
355 oS gt 5 sas Sl g s (Ao )3 VF/F)
,&V~)ij¢:-155ﬁ4—wgﬁclﬂ-6b‘“:@
IS zr 5 Lo (Lo 2 ATIE) J5 V1Y 5 (4o 2 OV/F)
A SN S e 5 e 5L e Il OUT
S5 (Ao )3 81/4) L8N @ST3 S AYY Sl men
Y 5 IS er (A )3 717) LB A oalty Jla 5 el
L blsyl ps sy ooIlS s s L85 (Up )5 Y/0)
AEY A8 s 0l fasi w0 S b
S8 i s ondS o s O3S 51 (s )3 V/9)
3 B (oS Calisen glada 55 dzils Sl 5 p
A8 4S5 Ol anllls s PEWS las (5,05,
(Ao ) oAF/F) & V0¥ (i da 55 (Ao y3 AVY)
oLy das 55 (Ao )3 FNA) L5 M 5 6 das o
PSS n 5 Azbls 13 (Dl O3) anb 09 8 )
05,5 35PEWS jlabo a5 aallle OS5 S 5
O (Y ojlecd Jada )il Sl 8 (g les Ldi
(d}%m&lﬂtﬁu)PEWS)l:mgfaﬁjﬁ
05,5 53 (Lo y3 PANV) L5 A 515 Ol anlllas =
¥eCadis 03,8 45 5 (A3 YV/A) LS TP (b
@A)wtg)\gb}ue;f):(w):\‘/é),&
3 Soles s @dle Las 8 53 53 0387 S plus”
L oo mSI aNMes | LUyl )y (sl kil

allan O3 57 53 VAo 557 ke kB PEWS Jline (6505 5 (55,8 (o8 6o (510 dlam b o Sy 5801 Ciliien = shas LU 1Y ke Jgor

PEWS jLas (5,5, dao PEWS jLas 65 dbs PEWS Lo oi5 dbam Golew ol
el e 05k el e o5t el e 05k P
OVEA (PP [ @¥/r)ss OF/P) [ (4 53) slad 2 gas [
(FY/OYY OV (YAANG A Yo/ ¥ Vo re (Ao 33) 315 1 o b
<oy <efeey Y S e e
v ove VBN Ar/ONe (WF/0)F OA Y (7% (453) slobad 1 gas "
#Y/0)0 rvoN ®/)F ®/)F (Yo/)Y (vo/a)7 (4 3) 3luas 1 allS 5n
o Aee/or (OB Aeesor 0¥/ (G2 (4 33) htad 1 IS
At /Y VY > e e
OYM¥ VA Y (W3R APV 220 (d33) slobad 1 gacs oS
/)7 W /ONF o/ v [(ZA0AN /)7 e/ NF (e 53) 315 oS g
yas: Wats Ng s e e
IS0 P yg0 « PPO o)loids @ § ¢, 5)9s ohdjle (i) eolc slEibily dlas )


https://jmums.mazums.ac.ir/article-1-18769-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-26 ]

ul]lSlubg 1921)30 ja uu

(,ng&:.,aot,uﬁﬁgg,;ﬁ\ovwlobm
Lo asdllan )5 godld )y o VA= 558 Cogie Ll
L) V8-l 58 s Mo 0758 plad )3 il L5
(YD)l 0kl ploil (ks 5 Jos 20 s ol

4 S (Y+YY J y5) Malieckal za g5 s
M (6 2w VLS 55 55 ds S YNt | )
3 A mp 3 s p VA 58T S pde
23 Sy S ST SV o S mls condS 5o
VD s YV/ (Sl L s ja) s 3L Ol ol
e Sl p sl it diles oS (A
o, LE1 VA= 558" Olylew 55 (oonlS st 5 oo 5L gt
s Bennouar aslas b 5l asllas e RAAPESIE
53 01, 5 Xiong 5 (11) 5l s (YY) of,Kea
S OO Y ) o, 5 Lippi (1) 53 Yo ¥ Jle
e \:M\)v.a(\\)(\“\“);;\)&@jTezcan s
V- 558 Sdd 5 as U gmn o OUT Solallas s
sTezcan iagis 53 .0d il (gyls —ae LLS
L o sn Lt sl o e O,
S 4 5 bl plo Sl 5 i s gy ol 5
& a3 e 5 diniils SGKe O smdhy 5 ICU s
O35 5 o BOT 55 (6 s slajs) 3ldn 5 e
A_I)&:_:.AQUL;.T.{Q\)&AAJHUMM):HH
S5 g 5T 5 O5mS| 4 EXEENSIVE Olays 4 oo 5 g
A i 000 S a1y S s el 55 55 5
Sl 55 (iU ser Ad Aol bl ja ls g
03 Jolke 4kl 5o Lal s 5 VA= 5 57 i se
Lyl ol 0LSn 5 Feng aalas dsbe b inss
3 ok 4Bl GBI sl oy (bS8 5 0k A0l
(Y9)5 5 0is C3L Hls gme L5 (6 ke ol

(ol Sl g @S mhas oy dlail) 35 50 5
W3 8 Jabeia (YY) OLSn 5 oy andllas 53
(omlS 522) 5l el (o el b Oyl &5
Er O 9 VS Cshe Sl g b e
.(W).\_})bbj_:.e)effjl(:U)3;)4&‘5]:.‘.{}3‘)“{

o i e L a5 2SI Calibe - sl L5, ¥ 05l Joukr
adllas 387587 3 18- 555 5 phe s PEWS [las JS

o e b e Sl 8
Sols e (4o y3) slss (Ao y3) slass ey
<efee oM (AF/¥)04 b e
(R4 ©/)v8 s
Y (YV/2ry (VY/V)A J-'_!p r.,Lz
YR (W75 PR
[agigl} (200 I en
¥ (YA/F)YA (V2N b oy
(F/OM (BN oolS s

L s s Vsl Loy Coda b andllas oy
23 s VA= 5557 4 D D558 53 (5Hley Dk
OL&S aslllas gl .o plowil DS ual O3 557 Ol sy
ol b (oIl 5m 5 (oo FUgn L OS850
Sl Sl sy 5 (B o - b glada 5 (5 5YL
Sla it fooed Sl sy oo s S 4 2 |, PEWS
e Sy gm s L OB S Sl
S i 3V 5 ST e s Y
sl
S AN I oy Sl Sl s 5
(o33 VP/F) oS 5 e 5 (Ut 3 FY/F) 0 5L 50
3 sm U Jlrs OS5 S5 ds 3 00 s il
L5 g 03 Sl 53 b do 3 (Glo 0 PEWS jlas L
Ldls Lo gie g Cadss Ol do 53 (Glo el o y3 00
REIF (ot b el b O 57 e 53 5 Jom
Ol aS (il canb A 530 mad Oyl Lo ys
VA- s 555 (6l Slh 3 a5l gmn LSl sukias
23 (YY) 0, es 5 Leulseged o7 aass 53 .54
V=58 Ol 53 AR LST Gla) 5S6 oo
Aol o 4 Mo Ol o33 VWA (s g 0313 plonl
7 5) e i Il Ve e
rolsy I 5lrs A3 OF/4 5 (o 3L m
Y B P PCCT- N TRV SN | L SPRIN LG Y)
x§ oy Al as )l St G s S
sLeulseged andlas 55 45" i Ol o DM

11 11SeP a0 « PPO s)laid «@w g (10 5)9s

ohdjle (i) eokc oGS alss


https://jmums.mazums.ac.ir/article-1-18769-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-26 ]

005395 )3 19-33995 Oy b ¢,IWg)yITI) CIVUIA] b3

oy btdas 13 B e ) pandS gn 5 (on SU e
it JB s 5 V8-S iske O3 L s
93 S e Dlalllas plasil G55 g 5 00
338 o teo g Solen DA p fge Jolse
S p 5 (S e Sl aalllae )
e LS5 S 53 (s SISV o S mls
B PG (o 5L s s 2 VS
5 o g el e VA5 S i D S
o e O3 55 )3 (oo Lseh o8 5 4y OLe o

Dsher de 5 V- g8

SISl
B A5 U Uik b ol cllin ol
s s A3l (IR MUBABOL.REC.1400.004)
NS el O 557 Obslay (2l Dlaiond a5 1y
ol UL 8 815 1 slas o DL S 0 5
‘ﬁ)‘jiﬂ\;ﬂ“ anlllan ol 4 S8 g b (S psle

References

1. Lee JW. Fluid and electrolyte disturbances in
critically illpatients.Electrolyte Blood Pressur
2010: 8(2): 72-81.

2. Mabillard H, Sayer JA. Electrolyte Disturbances
in SARS-CoV-2 Infection. F1000Res 2020;
9: 587.

3. Assar Sh, Ali Samar M, Javidmanesh H.
Prevalence of plasma sodium and potassium
disorders in children with gastroenteritis
admitted to Golestan Hospital in Ahvaz in
2011 and 2012. Jundishapur Medical Scientific
Journal 2016; 15(4): 453-460 (Persian).

4. Esmaeili Dooki M, Meherabani S, Sorkhi H,
Nikpour M, Tabatabaie M, Mohammadi M,
et al. COVID-19 and digestive system in
children: a retrospective study. Arch Iran
Med 2020; 23(11): 782-786 (Persian).

oLl 05 5 Zhang Lo 5 o 6,555 aslllas s
Oz 3 pdS (501 JoSe S s 0Ly s 8
(YAl 03 35 of o 68 0 Ky 2alS L VA= 9587
gﬂw,gg,w.gﬁu\,r@uwu@p«s
ety IS 355055 5L 0T ! s 15
Al i 53 VAl S ke Sl (e e
—d S Lighe Db )l 5 (Fs e - ol e o
o 4 5L oS 3 8 8L ()l e LLS,INA
Ao s ety IO s O jlay S5 45 50
e L Oladllas plonil 0 55 385 (5,8 4
53 Al ey OYNt Hlams Olyles 5 iy 4 gl
23 s lars Hlay 95 Lo 55 AS a o el 35 50
S s 4 (ol o) s g A5 (o o -

= L ala a5 plail p ks OT 36 5550 50
AL oo T 55 i 4 el

VA= 5 0 an Das OLST S Ly 355 5 53 ST (s

5. LvW, Wu M, Ren Y, Zeng N, Deng P, Zeng
H, Zhang Q, Wu Y. Coronavirus Disease
2019: Coronaviruses and Kidney Injury. J
Urol 2020; 204(5): 918-925.

6. Hunt RH, East JE, Lanas A, Malfertheiner P,
Satsangi J, Scarpignato C, Webb GJ.
COVID-19 and Gastrointestinal Disease:
Implications for the Gastroenterologist. Dig
Dis 2021; 39(2): 119-139.

7. Johnson Sh. Kidney Health and Kidney
Disease Basics. causes and questions. Avaiable
from: https://www.healthline.com/health/kidney-
disease. July 2, 2020.

8. Hajialibeig A, Jafari Savadhouhi K,
Shahbaznejad L, Hosseinzadeh F, Rezai MS.
A review of COVID-19 in children. Clinical
Excellence 2021; 11(3): 29-43 (Persian).

IS0 P yg0 « PPO o)loids @ § ¢, 5)9s

ohdjle (i) eole olEiily alas 1\cp


https://jmums.mazums.ac.ir/article-1-18769-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-26 ]

ul]lSlubg 1921)30 ja uu

10.

11.

12.

13.

14.

15.

16.

17.

. HuW, Lv X, Li C, XuY, Qi Y, Zhang Z, et

al. Disorders of sodium balance and its
clinical implications in COVID-19 patients: a
multicenter retrospective study. Intern Emerg
Med 2021; 16(4): 853-862.

Chen D, Li X, Song Q, Hu C, Su F, Dai J, Ye
Y, Huang J, Zhang X. Hypokalemia and
clinical implications in patients with coronavirus
disease 2019 (COVID-19). Med Rxiv 2020.
Tezcan ME, Gokce GD, Sen N, Kaymak NZ,
Ozer RS. Baseline electrolyte abnormalities
would be related to poor prognosis in
hospitalized disease 2019
patients. New Microbes New Infect 2020; 37:
100753.

Pourfridoni M, Abbasnia SM, Shafaei F,
Razaviyan J, Heidari-Soureshjani R. Fluid
and Electrolyte Disturbances in COVID-19
and Their Complications. BioMed Res Int
2021; 2021: 6667047.

Corona G, Giuliani C, Parenti G, Norello D,
Verbalis JG, Forti G, et al. Moderate

hyponatremia is associated with increased

coronavirus

risk of mortality: evidence from a meta-
analysis. PloS One 2013; 8(12): e80451.
Dong Y, Mo X, Hu Y, Qi X, Jiang F, Jiang
Z, et al. Epidemiology of COVID-19 Among
Children in China. Pediatrics 2020; 145(6):
£20200702.

Monaghan A. Detecting and managing
deterioration in children. Paediatr Nurs 2005;
17(1): 32-35.

Branes H, Solevag AL, Solberg MT. Pediatric
early warning score versus a paediatric triage
tool in the emergency department: A reliability
study. Nurs Open 2021; 8(2): 702-708.

Gold DL, Mihalov LK, Cohen DM. Evaluating
the Pediatric Early Warning Score (PEWS)
system for admitted patients in the pediatric

emergency department. Acad Emerg Med

18.

19.

20.

21.

22.

23.

24.

25.

2014; 21(11): 1249-1256.

Martin-Rodriguez F, Martin-Conty JL, Sanz-
Garcia A,Rodriguez VVC,Rabbione GO, Cebrian
Ruiz I, et al. Early Warning Scores in
Patients with Suspected COVID-19 Infection
in Emergency Departments. J Pers Med
2021; 11(3): 170.

Yang P, Wang P, Song Y, Zhang A, Yuan
G, Cui Y. A retrospective study on the
epidemiological characteristics and establishment
of an early warning system of severe
COVID-19 patients. J Med Virol 2020;
92(10): 2173-2180.

Leulseged TW, Hassen IS, Ayele BT, Tsegay
YG, Abebe DS, Edo MG, et al. Laboratory
biomarkers of COVID-19 disease severity
and outcome: Findings from a developing
country. Plos One 2021; 16(3): e0246087.
Malieckal DA, Uppal NN, Ng JH, Jhaveri
KD, Hirsch JS. Electrolyte abnormalities in
patients hospitalized with COVID-19. Clin
Kidney J 2021; 14(6): 1704-1707.

Bennouar S, Cherif AB, Kessira A, Bennouar
DE, Abdi S. Development and validation of a
laboratory risk score for the early prediction
of COVID-19 severity and in-hospital
mortality. Intensive Criti Care Nurs 2021; 64:
103012.

Xiong S, Liu L, Lin F, Shi J, Han L, Liu H, et
al. Clinical characteristics of 116 hospitalized
patients with COVID-19 in Wuhan, China: a
single-centered, retrospective, observational
study. BMC Infect Dis 2020; 20(1): 787.
Lippi G, South AM, Henry BM. Electrolyte
imbalances in  patients with  severe
coronavirus disease 2019 (COVID-19). Ann
Clin Biochem 2020; 57(3): 262-265.

HuW, Li C, Xu Y, Qi Y, Zhang Z, Li M, et
al. Disorders of sodium balance and its

clinical implications in COVID-19 patients:

1NEW  11CoP jg0 ¢ PPO o)loids 0w § ¢, 0)9s

ohdjle (i) eokc oGS alss


https://jmums.mazums.ac.ir/article-1-18769-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-26 ]

005395 )3 19-33995 Oy b ¢,IWg)yITI) CIVUIA] b3

26.

27.

A multicenter retrospective study. Intern
Emerg Med 2021; 16(4): 853-862.

Feng G, Zheng KI, Yan QQ, Rios RS, Targher
G, Byrne CD, et al. COVID-19 and liver
dysfunction: current insights and emergent
therapeutic strategies. J Clin Transl Hepatol
2020; 8(1): 18-24.

Raesi A, Dezaki ES, Moosapour H, Saeidifard
F, Habibi Z, Rahmani F, et al. Hypocalcemia

28.

in Covid-19: a prognostic marker for severe
disease. Iran J Pathol 2021; 16(2): 144.(Persian).
Zhang Z, Chen K, Ni H. Calcium
supplementation improves clinical outcome
in intensive care unit patients: a propensity
score matched analysis of a large clinical
database MIMIC-II. Springer Plus 2015;
4(1): 594.

1101 g0 « PPO )Laidd @ g ¢, 5)9s

ohjle (Al eolc sl alas 1SS


https://jmums.mazums.ac.ir/article-1-18769-en.html
http://www.tcpdf.org

