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Preterminfants hospitalized at NICU

Started administration of zinc acetate
dihydrate atthe NICU between June2017
and February 2021
(n=128)

History of administration of any
zincand copper preparation

Measurement of serum zinc
and copper concentrations, and
bodyweight

All measured immediately before and
within 14 days of administration

(n=63)

Excluded

Received other zinc preparations
within 1week before and duringthe
administration
(n=12)

Excluded

Not measured immediately before and/or
within 14 days of administration
(concentrations; n=46)

(body weight;n=1)

Mot hypozincemia: serum zinc
concentration beforeadministration
higherthan 70 pg/dL
(n=18)

Included in this study

Figure 1. Flowchart of study participants.
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Table 1. Clinical characteristics.

n Median Range
(Interquartile range)

Sex
Male 33 (52.4%)
Female 30 (47.6%)
GA (week) 32.0 25.0-36.1
(30.3-33.9)
Birth weight (g) 1556.0 624.0 - 2550.0
(1210.5 - 1782.5)
Dose (mg/kg/day) 2.1 1.0-38
(1.8-2.5)
Administration period (day) 12.0 4.0-140
(10.0 - 13.0)
At the start of administration
PNA (day) 26.0 9.0-72.0
(15.0- 31.5)
PMA (week) 35.6 31.4-39.6
(34.6 - 37.0)
Body weight (g) 1948.0 866.0 - 2686.0
(1752.0 - 2212.5)
Serum zinc concentration (ug/dL) 58.0 40.0 - 69.0
(54.5 - 64.0)
Serum copper concentration (pg/dL) 42.0 26.0 - 86.0
(32.0- 47.5)

GA, gestational age; PNA, postnatal age; PMA, postmenstrual age.
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AR BEAUREE T0pg/dLICEL o R L D 2R3, PG &I
znFn 25 (2.2-2.9) mg/kg/day. 2.0 (1.5-2.3) mg/kg/day T. RiZ DT

Bicmp o7 (p=0.000456), % 7-. BEREHRHN /KA %5 HlAa H o M5

R IZZ N E N 47.0 (42.5-53.5) LU 36.0 (32.0-45.0) pg/dL TH Y. HiF

HicE, o772 (p=0.0174), ZDMhDHEHICIZAEEZERZZD LN P> 72,
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p = 0.0559 p = 0.000254
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Figure 2. Changes in serum zinc and concentrations before and after the
administration of zinc acetate dihydrate.
The Wilcoxon signed-rank test and paired t-test were used to analyze serum zinc

and copper concentrations, respectively.
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Table 2. Clinical characteristics by serum zinc concentration after zinc administration.

= 70 pg/dL (n = 16) <70 ug/dL (n = 47)
Median Range Median Range p
(Interquartile range) (Interquartile range)
GA (week) 314 25.0-36.1 32.6 26.4-36.1 0.252
(29.8 - 33.0) (30.4 - 34.0)
Birth weight (g) 13155  624.0 - 2300.0 1578.0  782.0 - 2550.0 0.272
(1175.8 - 1700.5) (1264.0 - 1782.5)
Dose (mg/kg/day) 25 1.7-3.8 2.0 1.0-3.3 0.000456
(2.2-2.9) (15-2.3)
Administration period (day) 12.0 6.0-14.0 13.0 4.0-14.0 0.513
(10.0 - 13.0) (9.0-13.0)
At the start of administration
PNA (day) 29.0 14.0-71.0 22.0 9.0-720 0.0542
(25.0-35.3) (15.0 - 30.5)
PMA (week) 35.8 31.4-39.6 35.4 32.6-383 0.953
(34.4-37.1) (34.6 - 36.8)
Body weight (g) 20355  866.0-2617.0 1946.0 1275.0 - 2686.0 0.0778
(1659.0 - 2223.0) (1763.0 - 2212.5)
Serum zinc concentration (ug/dL)  58.5 43.0-68.0 58.0 40.0-69.0 0.472
(56.0 - 64.5) (53.0- 63.5)
Serum copper concentration (ug/dL) 47.0 27.0-86.0 36.0 26.0 - 76.0 0.0174
(42.5-53.5) (32.0-45.0)

The Student’s t-test was used to analyze GA, Birth weight, Dose and Serum zinc concentration. The Welch’s test was

analyze PMA and Body weight. The Mann-Whitney U test was performed for other variables. GA, gestational age
postnatal age; PMA, postmenstrual age.
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Table 3. Other characteristics by serum zinc concentration after zinc administration.

= 70 pg/dL <70 pg/dL p
(n=16) (n=147)
Sex
Male 9 35 0.778
Female 7 12
Enteral nutrition
Breast milk 7 18 0.899
Infant formula 1 3
Breast milk + Infant formula 8 26

The Fisher’s exact test was used for statistical analyze.
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WE i B 80 — oK I3 G- 1% o G IR 13, 30.2% (n=19) DHEHITHA L.
69.8% (n=44) DIEFITHWA L 7nd o 72, BEEEHEN KK G IC X b, M
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Table 4 & X O Table 5 1, IMiEMBREMET LR KT LAar o280
Kz RLEdDTH B, PMAIZZHEH 349 (33.6-35.9) & 36.0 (35.1-
37.0) SATH O | BIFETHREICKS2 o272 (p=0.0235), HE5FHBRKFOKEIXZ N
1 1740.0 (1610.0-2052.5) g 3 & 18 1979.5 (1831.0-2257.3) g TH v, Hi#H
THEICE2 > 72 (p=0.0236), 7=, WS5HARTO MEFHEHEE X Z N Eh
62.0 (57.5-66.0). 57.0 (53.0-63.0) ug/dL TH Y, FIETHERICHE» -7 (p

=0.024), ZOMOEBICIZHEEEITED NG > T,
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Table 4. Clinical characteristics by changes in serum copper concentration after zinc administration.

decrease (n = 19) Not decrease (n = 44)
Median Range Median Range p
(Interquartile range) (Interquartile range)

GA (week) 311 25.0-36.1 32.2 26.4-36.1 0.193
(29.5 - 33.0) (30.6 - 34.0)

Birth weight (g) 1264.0  624.0 - 2312.0 1576.5  782.0 - 2550.0 0.197

(1131.5 - 1802.0) (1282.5 - 1780.8)
Dose (mg/kg/day) 2.0 11-34 2.1 1.0-38 0.517
(1.5-2.5) (1.8-2.5)

Administration period (day) 13.0 4.0-14.0 12.0 5.0-14.0 0.724

(9.0-13.0) (10.0 - 13.0)
At the start of administration

PNA (day) 26.0 9.0-450 255 12.0-72.0 0.881
(16.5 - 29.0) (15.0 - 32.8)

PMA (week) 34.9 31.4-39.6 36.0 32.9-39.3 0.0235
(33.6 - 35.9) (35.1-37.0)

Body weight (g) 1740.0  866.0 - 2686.0 1979.5  1382.0 - 2620.0 0.0236

(1610.0 - 2052.5) (1831.0 - 2257.3)

Serum zinc concentration (ug/dL)  62.0 52.0 - 68.0 57.0 40.0 - 69.0 0.024
(57.5 - 66.0) (53.0 - 63.0)

Serum copper concentration (ug/dL) 42.0 26.0 - 86.0 39.0 26.0-76.0 0.222
(36.0 - 49.0) (31.5-46.3)

The Student’s t-test was used to analyze GA, Birth weight, Dose and Serum zinc concentration. The Welch’s test w
analyze PMA and Body weight. The Mann-Whitney U test was performed for other variables. GA, gestational a
postnatal age; PMA, postmenstrual age.
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Table 5. Other characteristics by changes in serum copper concentration after zinc
administration.

decrease Not decrease p
(n=19) (n=44)
Sex
Male 10 23 1.0
Female 9 21
Enteral nutrition
Breast milk 10 15 0.245
Infant formula 0 4
Breast milk + Infant formula 9 25
Serum zinc concentration
after administration
= 70 pg/dL 7 9 0.212
< 70 pg/dL 12 35

The Fisher’s exact test was used for statistical analyze.
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Preterm infants hospitalized at the NICU

Started administration of zinc acetate
dihydrate atthe NICU between June2017
and September 2021
(n=144)

History of administration ofany
zincand copper preparations

Measurement of serum zinc
and copper concentrations, and
body weight

All measured immediately before and
within 14 days of administration

(n=70)

Excluded

Received otherzinc preparations
within 1week before and during the
administration
(n=13)

Excluded

Mot measured immediately before and/or

within 14 days of administration

{concentrations; n=52)
(body weight; n=1)

Mot hypozincemia: serum zinc
concentration beforeadministration
higherthan 70 pg/dL
(n=28)

Included in this study

Figure 3. Flowchart of study participants.
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MESFBE QKT IcHE T 3 EROMET

R E DKL DI AREED EIRIT 5% TH s L wIHiMEkrSEIC 2, HE
MAEDRE R ERE L BFR N KM% 512 1 E SR LAY 5% LA FKT L 72
B % MESRE KT & E& L 72,

RIFFECIE, RITRTR L 2o 72 70 Hlsh, 21 filCREBEHESH —KAMPIH&5-#1C
I3 H R DK T 23 B & 1172 (Table 6), IMIE AR 23594 U 72 8F & A U 75 2>
o e BEIC BT B A BT O #5F . BEREH SR — KA 5 BAG R > PMA 13 HiT#
T 34.9 (33.6-36.0) i, $%#& T 35.9 (35.1-37.0) ALHHE THEITKL (p=
0.00133). %5 BHAEEE o I35 HH $H L EE 3R < 62.0 (57.0-66.0) ug/dL. ##&
< 58.0 (53.0-63.0) pg/dL LHIE CHEICE 57 (p=0.0307) (Table 6),
INno 2 HHZFHAZE L L CTERRE O TICOWwWTr YR T 4 v 7 [\
SMEfTol 2A, PMAOABHEEAZR L (v X 0.586, 95%f54H

X[ 0.392 - 0.876, p=0.00924) (Table 7).
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Table 6. Clinical characteristics by changes in serum copper concentrations after zinc administration.

Decrease (n = 21) No decrease (n = 49) p
Sex (Male/Female) 12/9 25/24 0.795
GA (week) 31.6 25.0-35.0 324 26.4 - 36.1 0.156
(29.6 - 33.0) (30.4 - 34.0)
Birth weight (g) 1555.0  624.0-2312.0 1578.0  782.0 - 2550.0 0.368
(1152.0 - 1928.0) (1283.0 - 1779.0)
Dose (mg/kg/day) 2.0 0.96-34 2.1 0.95-3.8 0.348
(1.4-25) (1.8-2.5)
Administration period (day) 12.0 4.0-14.0 13.0 5.0-14.0 0.324
(8.0-13.0) (11.0-13.0)
At the start of administration
PNA (day) 22.0 9.0-45.0 24.0 12.0-72.0 0.847
(17.0-29.0) (15.0-35.0)
PMA (week) 34.9 31.4-39.6 35.9 32.9-39.3 0.00133
(33.6 - 36.0) (35.1-37.0)
Body weight (g) 1746.0  866.0 - 2686.0 1976.0 1382.0 - 2620.0 0.0608
(1625.0 - 2194.0) (1838.0 - 2257.0)
Serum zinc concentration (ug/dL)  62.0 52.0-68.0 58.0 40.0-69.0 0.0307
(57.0 - 66.0) (53.0-63.0)
Serum copper concentration (ug/dL) 42.0 26.0 - 86.0 39.0 26.0-76.0 0.193
(36.0 - 50.0) (30.0 - 46.0)
Enteral nutrition
Breast milk 9 17 0.851
Infant formula 1 4
Breast milk + Infant formula 11 28

Data for sex and enteral nutrition are shown in terms of the number of patients, while others are presented as medi:
ranges (interquartile range). Fisher’s exact test was used to analyze sex and enteral nutrition. The Student’s t-test w
analyze GA, birth weight, dose, PMA, and serum zinc concentrations. Welch’s test was used to analyze body weigl
Mann-Whitney U test was performed for other variables. GA, gestational age; PNA, postnatal age; PMA,
postmenstrual age.
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Table 7. Analysis of factors influencing decreases in serum copper concentrations by a
logistic regression analysis.

odds ratio 95% confidence interval p
PMA (week) 0.586 0.392 - 0.876 0.00924
Serum zinc concentration 1.07 0.981-1.17 0.122

at the start of administration (ug/dL)

PMA, postmenstrual age.
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MLE S B DT IS0 3 2 B IEEE 0 & o A

I3 8= DI icxf 372 PMA Osg8 % 5Fli§ 5 72 ROC fhi#t % i L
7z. ROC fhft®> AUC (95% {5 HEX[H) 1% 0.733 (0.595-0.870) THbH, A v +
A 7% 34.143 3, 3 7bb 34l 1 H7Z > 72 (Fig. 4), ARWFZE D R R4
ZIMGEHRE D 1y M A ZERM L A v b A ZEE BT, MG RE oK
TOEEIINT L0y b A 7EOHEERGTLE CAHEEZE (p=0.000422)

DD b 7= (Table 8),
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0.84

34.143
0.4 (0.018, 0.476)

Sensitivity

0.24

0.0+

1.0 0.8 Eﬁ d4 0.2 0.0
Specificity

Figure 4. ROC curve of postmenstrual age on decreasing serum copper concentration.
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Table 8. Cut-off value for PMA and decreases in serum copper concentrations.

Decrease No decrease p odds ratio
(n=21) (n=49) (95% confidence interval)
PMA (week)
<34.143 10 4 0.000422 9.78
>34.143 11 45 (2.30-51.3)

Fisher’s exact test was used for statistical analyses. PMA, postmenstrual age.
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