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Efficacy and safety of different doses of zinc in the treatment of diarrhea in children: a systematic review
TU Caixia', REN Danyang', LI Yunwei', YANG Yanming', SHEN Jianling', LIU Yan', LIU Ting®, LI Huiying'
(1. Dept. of Pharmacy, Kunming Children’ s Hospital/the Affiliated Children’ s Hospital of Kunming Medical
University, Kunming 650228, China; 2. School of Pharmacy, Kunming Medical University, Kunming 650500,
China)

ABSTRACT OBJECTIVE To investigate the efficacy and safety of different doses of zinc in the treatment of diarrhea in
children, and to provide a reference for clinical safe and rational drug use. METHODS Retrieved from PubMed, Cochrane
Library, Embase database, randomized controlled trials about zinc (zinc group) versus placebo or conventional treatment (control
group) in the treatment of diarrhea in children were collected from the inception to October 2022. Then, the quality of the included
literature was evaluated by the Cochrane Handbook 6.0, and meta-analysis and sensitivity analysis were performed by RevMan 5.3
software. RESULTS Finally, 25 RCTs were included, with a total of 8 618 children. The results of meta-analysis showed that in
terms of duration of diarrhea, in zinc <20 mg group, the zinc group was significantly shorter than the control group [SMD=
—0.39, 95%CI(—0.71, —0.08), P=0.01], but in subgroups of <6 months old, there was no significant difference between the
two groups [SMD=0.01, 95%CI(—0.10, 0.11), P=0.88]. In zinc 20 mg group, the zinc group was significantly shorter than the
control group [SMD=—0.52, 95%CI( —0.80, —0.23), P=0.000 3]. In zinc >20 mg group, the zinc group was significantly
shorter than the control group [SMD=—0.83, 95%CI(—1.39, —0.27), P=0.004]. In zinc >10 mg (age <12 months) or zinc >
20 mg (age >12 months) group (short for “constant dose

ABEEWE A AR A (No.2018NS0174) ;s EEWA T group” ) , the zinc group was significantly shorter than the
TUERHEAA HEFRI F [No.2023-SW ()-19] control group [SMD=—0.16, 95%CI( —0.27, —0.06), P=

* E—EE TN AL OIS IR RES S EIEZY A 2
Sl REE SR . E-mail : Tu_caixia@163.com

4 BIEEE AT Wi, BEGCI7 G 22 2 e there was no significant difference in the diarrhea rate after 7
E-mail: lihuiying@etyy.cn days of treatment between the zinc group and the control

0.003]. In the aspect of diarrhea rate after 7 days of treatment,
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group: in zinc <20 mg group[OR=1.28,95%CI (0.96,1.70),P=0.09], in zinc 20 mg group [OR=0.40, 95%CI (0.15,1.01),P=
0.05], in constant dose group [OR=0.64, 95%CI (0.28, 1.44), P=0.28]. In terms of vomiting rate, in zinc <20 mg group, the

vomiting rate of zinc group was significantly higher than that of the control group [OR=2.13, 95%CI (1.68, 2.70), P<<0.001]; in

constant dose group, vomiting rate of zinc group was significantly higher than that of the control group [OR=1.84, 95%CI (1.44,
2.34), P<<0.001]. CONCLUSIONS Zinc can significantly shorten the duration of diarrhea in children (6 months and above), but

low doses can increase the risk of vomiting, which should be taken attention in clinical.

KEYWORDS zinc; dose; diarrhea; duration of diarrhea; vomiting; meta-analysis
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Total (95% CI) 251 243 1000%  -0.83[1.39,0.27] *
Heterogeneity: Tau? = 0.43; Chi = 42.03, df = 5 (P < 0.00001); I* = 88% 'm—‘a— o
Test for overall effect: Z = 2.88 (P = 0.004) L AR
S FF LR E B AR
B7 $EwE>20 mgH SXHR AR IB LR B RIFRKE
L AL Std. Mean Difference Std. Mean Difference
P Boran (2006) 725 48 145 881 768 120 19.6% -0.25[-0.49,-0.01] 1
Rajiv Bahl (2002) 336 576 404 408 60 401 605% -0.12[-0.26,0.02] B
Shinjini Bhatnagar (2004) 558 37 132 646 456 134 19.9% -0.21[-045, 0.03] b
Total (95% CI) 681 655 100.0%  -0.16[-0.27,-0.06]
Heterogeneity: Chi* = 0.96, df = 2 (P = 0.62); ! = 0% ) 5 5 10
Test for overall effect: Z = 3.00 (P = 0.003) L A
=) Sl -J- I HI] zZis M 2]
B8 EFEHSRASHERERKR
il ML Odds Ratio 0dds Ratio
g M-H. Fixed. 95% Cl
Bernadeta Patro (2010) 169 372 34%  034[0.03,333)
Christa L. Fischer Walker (2006) 135 538 109 536 96.6% 1.31[0.99, 1.75] '.-
Total (95% Cl) 607 608 100.0%  1.28[0.96, 1.70] gt
Total events 136 12
Heterogeneity: Chi? = 1.33, df = 1 (P = 0.25); I = 25%
Test for overall effect: Z = 1.70 (P = 0.09) 01 02 05 le‘ W mZ 50

B9 #rE<20mgBE5XRAART7TIdEEEEN

RE

i AL Odds Ratio 0dds Ratio
SUNIL SAZAWAL (1995) 70 456 90 481 424% 0.79[0.56, 1.11] —&
TUGGIN BORA POLAT (2003) 5 40 16 36 269% 0.180.06,056] +—#
TUGGIN BORA POLAT (2003) 8 52 20 54 31.0% 031[042,079) —
Total (95% CI) 548 571 100.0% 040[0.15,1.01] — —e—
Total events 83

Heterogeneily: Tau? = 0.52; Chi =853, df =2 (P = 0.01); =
Test for overall effect: Z = 1.93 (P = 0.05)

B10 $#iTE20 mgHS5ITHRA
HE
(3) B R AL AR PRI A 3T RCT, 45055
[ geit2 5 Btk (P=0.11,1"=54%) , k& HIBEHL0ON
BRI HEAT Meta 2081 . G553 R, ALBJLIBIT 7 dJsHE
53R 1) 2 5 T4t 2% B L [OR=0.64, 95%CI (0.28,
1.44),P=0.28], FEULIE 11,

I 01 02 05 1 2 5 10

B AL
BT TAdRIEIE R

L Al 0dds Ratio 0dds Ratio
.} Y -}
Palricia C Valery (2005) 13206 12 203 396% 107 (048, 241) —
Rajiv Bahl (2002) 19 404 28 401 480% 0.66(0.36,1.20) —&
Shinjini Bhatnagar (2004) 1132 9 13 124% 0.41(0.01,085) &
Total (95% CI) 742 738 100.0% 0.64[0.28, 1.44] e
Total events 33 49

Heterogeneity: Tau® = 0.27; Chi? = 4.37, df = 2 (P = 0.11); I? = 54% p ¥ M T
Test for overall effect: Z = 1.09 (P = 0.28) 0102 05 1 2 5w

il
B 1l ZFEASBART7dEESROFKE
2.3.3 MKt

(DEFITE <20 mg 41 IZFR bR gy A 5 a1 1=
RCT, & WF5E [ o4t 15 5 Btk (P=0.42,1°=0) , R H]
2 RN AR AL T Meta 7307 . S5 AR, BRALAE LKt
R E T A, 22 B A Gt % B L [OR=2.13,
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95%CI1(1.68,2.70),P<<0.001], FE UL 12,

Bl ML 0Odds Ratio 0Odds Ratio

- % Cl M-H, Fixed, 95% C|
Bernadeta Patro (2010) 0 69 0 7 Not estimable
Charles Palmer Larson (2005) TO267 37 266 283%  224[1.44,348) —
Charles Palmer Larson (2005) 68 267 27 267 209%  3.04[1.87,493 —
Christa L. Fischer Walker (2006) 47 538 33 536 314% 146092232 e
Pierre Alex Crisinel (2015) 30 42 26 45 T75%  1.83[0.75446) i
W Abdullah Brooks(2005) 15 85 789 59%  251[0.97,650]
W Abdullah Brooks(2005) 12 8 789 62%  190[0.71,5.08] [ s —
Total (95% CI) 1354 1364 100.0%  2413[1.68,2.70) L 4
Total events 23 137
Heterogeneity: Chi* = 4.97, df =5 (P = 0.42); = 0% b 02 o5 LT

Test for overall effect: Z = 6.22 (P < 0.00001) 4l ! ol :’;[2

B12 $¥TE&E <20 mgH 53 BANIRMZRAFRKE
(2)BEITR 20 mg 4 iz Fatr g A 23" RCT , %%
WFSEI S i 3 Btk (P=0.76,1°=0) , R & 50U
BOAUHEAT Meta 7307, 45538 o, ZH A8 ) LK k4 1) 22 S
TG X [OR=1.78,95%CI(0.51,6.17) , P=0.36],
UL 13,

il XA 0Odds Ratio 0Odds Ratio
it -H, Fi % -, Fixed, 95%Cl

SUNIL SAZAWAL (1995) 2 456 2 481 50.2% 1.06 [0.15,7.52) u
TUGGIN BORA POLAT (2003) 2 40 136 259% 1.84[0.16,21.22 ol
TUGGIN BORA POLAT (2003) 3 8 1 54 239% 324[0.33,32.24) "
Total (95% CI) 548 571 1000%  1.78[0.51,6.47) =
Total events 7 4
Heterogeneity: Chi? = 0.54, df = 2 (P = 0.76); I* = 0% 01 02 05 1 2 5 10

Test for overall effect: Z = 0.91 (P = 0.36)

B 13 #5020 mg A5 3T R AR R ZRHKE

(3)BETCE >20 mg 4 XA AR ILA 2 1" RCT,
e 13 RCT™ IR 41 £ LI R K ARt 5 5 — I RC T
e P R LK e ) 22 S Eae 2

(DA A Az AR A 4T T RCT, £ W5
6] TCGE 112 S bk (P=0.28, I"=22%) , % JH [ € %000
BRI T Meta 7007 S5 R  BFA B LR R 1g 3
FXF IR, 22 5 A Gi i1 24 7 L [OR=1.84,95%CI1(1.44,
2.34),P<<0.001], 3¢ L& 14,

Bl AL 0dds Ratio Odds Ratio
H. Fis o H_ Fis o

P Boran (2006) 5 145 0 120 05% 943[0.52,172.36]
Rajiv Bahl (2002) 74 193 55 209 31.5% 1.74[1.14, 2.66] i
Shinjini Bhatnagar (2004) 86 132 79 134 264% 1.30[0.79, 2.14] -
Tor Ame Strand (2002) 151 887 39 449 416% 2.16[1.49,3.13) &
Total (95% Cl) 1357 912 100.0%  1.84[1.44,2.34] L 4
Total events 316 173
Heterogeneity: Chi? = 3.84, df = 3 (P = 0.28); I* = 22% 'o 1 0'2 0'5 i 2 g 10’

Test for overall effect: Z = 4.96 (P < 0.00001)
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2.4 BURMESHT
2.4.1  JETSFFE[A]

TEFEICER <20 mg 4, 73 IR AR 58 ), S+
FE AT, A I 5000 oA & A W i AR Ak, 45 B AR fi
YIRS B LAR W HEA TV 20 53 BT s, PEAF S 1~60 4~ H I
A, HBR Patro 5 ST T, S M I E AR (P=0.10,
I'=52%) . TEREICER 20 mg 41 H , RN A FIBIFSE 43 531 i
— IR, S BTHEATI AR, & IR0 1 A A AR B A2 Ak
gh R Ratd 24 1R I SIER Dutta % "I Polat %5 HF 5 1
KPS , S i R (P=0.85,1"=0%) . #E4¥I0
F >20 mg 4, XN A B 5T 43 R — BB,

B R
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Dutta 55 Y BIF5T 2 125 B S BT R 09 2R K SRR 5
SRR B BRI (P=0.23, 1'=29%) , & I 3000 H R &
AW i AR AL, S AR . TESE R AL XA F
O INE—GIBR A RO B AR &R BB AR Ak, 4 R
242 IRITTARIETER

TSR AL TR, RN AT 43 )8 — BB, K BR
Bhatnagar 55 1 RIFT 238 B 5 M ) 2R IR R 51
5 S o AR (P=0.34,1"=0%) , &5 IR v ok
RABAME, S5 R R . AR AR 235
WFFE, Toik A T UBE AT
2.4.3 MRt

FEREICR <20 mg 4LRIAE ) B4l XF 9 A 1 BIFSE
I3 B — IR G A IR0 f P A ) AR Ak, 25 AR
kA, EAECER 20 mg HFIEEICE >20 mg 4, 1
LA 2 TS, Tok HEA TR 43 #T
3 itig

JLE RS S% 2 i 2P I 2 R0 K 25 T A LR
URBIHE Z2 R A P PR AR Ry o 08— 2L 05, R
ATz PR A LR IS T S B SE
WILR N KEER, MEEERE DAl KL EEH 0]
A0t i 1 9 D AR 1 286 R e 8 o oy R P L B 1) e v
ALY B L K B A, O A M A R R Ak B
AV 3 5 375, AR Y S AR I ORI AR 5 3 R BR A e
TN P IR RS R B R . R L, #MERTR
JPAESRYS IBILT 2 N . BT, A O FAREIE TS R
JLH BT 808 2 4R 4 Meta 4307, 4B G TR [R50
FERGYE O LH A7 R0 2 G Ve BRI T AR 52 L , Meta 43
LR NI S1E

BTN A 25 WFIE, o3y 44T B4, 452
IR s (OFERZTERFEE R 5 T8, 4 450 2 20 A B2 iR
JLNE V5 Hp B2t ) Y5 06 1% B2, P A0 S TR R A
G, HERREZHR -5, B LR
FRRAR AL, BH UL R AR T 20 mg, {H 550 B2 LA
SRR . TERETCE <20 mg 41 A 41437 vh
B, AR <64 H L B2 5 0 BR 2 IR VS 4 e )
MR LGEITFE L, X5 Lazzerini 7 ) iF 78 45 - —
e, TRE IR PRURAZ A B R L2 BEFLRE A K, T REFL
ABAZ X <64~ A LR R 8 1, il e 8
DEMEERROME FHECES o (2)AEIRYT 7 d R IETS 507 1, 345
AR 50 BRI T d S TS SR 2 R TS
P23 X, 5 Lazzerini PSR —8 . X — 7 n]
RESE A SCHREL D 5 o — 5 TR R R K ER 3 8 LIS
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TEAITET AR L (3)TEMK It )5 T, BEUC R <20 mg 21

ANEEF G2 b, B B LA <84 I 2 v 10 A

i 7 AR TR A B () A AT 1 e g XU T N B T

2R <20 mg I A MK XU F 245 SR IF A — 2, — oAt

G B AU BRZH A X 30 i 35 25 55 55—

3BT 5 0 4 B MK e XU RS I A 5 o 14 g v (A

TER I AW IE R 20 mg 41, 15 %) BRGTIX

I AR 22 S TG TR S X T RE R B A A Sk >

(2R T8 S5 RATFIRAE . 340, 5tk A gus: 5

Pré R R, BTG (A Bk 1 25500 H 2 A, AT

AL Meta 0 A 45 R BIA7 A0 5 it . Herp, Polat S5 ff

FEARBELE ™ A S SR Y 32 B I DY PTRE S #h Tz 2 rh R

JLERE KRR AR (439% LB MLBFR B <10 wmol/L) ,

Xof B B W SO R A A A TR B A T AR S IE T

Lazzerini S F S5 16  TERFIR B B = FIE SR A R 1Y

WX BHAIT A 6 . HARBEFE RSN A S B B

PRI (EURR A 23 B SR A T B e, S on & SR A e ]

FEo 25 b RWTFREARERW IGR EEE (BT R <20 mg)

167 L REYS [FIREA R, AR XUt AT BT

AWFFAFAE R R BRAE AL - (1A RIBFFEAER A |

Y5 BRI 2 B FRRDL BRSO AR

JYOT I AR TR A RAR RN B ST AR

AATA], WY REAFTE — & D £7F 5 (2) 1531 571 ik 2 4 A SCHik A

A BER T BEATAE R 1T 5 (3) A AE—E S B, i R4 2

77 S R ) ELAR BT 5 (4) |l T SCHR A R BR , AR BiF5E T

TEPEA TN )90 k) ) 4 L
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