A sl Al 4y ) seenll

el il g Ml adel 5 ) 5
e Aaala

sl lall 48

JUly) il and

g aadlg SaN (139 el ol iU Alaal) el gianal) Al
JELY) Gla A Ldad) byl A Jait dasia Al

Lladl il a3l Slac |

ﬁ\)j\ (e (g3 pd

2 2021 (3



S

Aasall 030 ) Jguasll 80y o) Jag Jo b Sl Yol dasil o (a3 (el Ay

el B Al QLY pl) oS (1581 (Y Bl (1 gag cillal el

ALY Jaly Jali s A) ae ol daaa ) gisal) 3EAU Jraadly Gldjally Sl alyl and 2d8]
I8 L daulgl) Aslpdg Allaslaa jan (ag Call) Ay (e (Aade Mg ¢ piaalal) Dlu) o
s Jals B Lgd cuaiad A B)lal) Aadlaly ddlgass S Cua o fad) Jaall 5y daLa)

shall s dgilas o Sl A Jladd (e

Cra Adligall Aoy Sl Aiall) plaaef J<1 piiaalal) Al Lddlia Jsd Ao Jojad) JSall dagl LS

casl) ) gisal) MEulg a8 audaa ) giSal) LY



slaay)
coallall 138 S Lagy Allad ¢ Lagrie 58 (Alada (e )
o Blal) Gang A8y 83y Admally lalaly ¢ GLa¥ly Gally (eE (a )
ool To gy ¢ (epal Salh Laand) Jaal o s
colay Qb Ll O LG Ga8 Y ¢ oSy
s A e sl
.pgesla o bagd any el e Al L aall 3B zadd s BET )
ceilaly ¢ g ¢ s Iy Laila (5iS Ga L. Blally Gaally GVl Ll ) allad) 13 agad
slad ¢ upa ¢ (oudl
coBbad) Al B ooy Cuuafy L dliling ik ek A, b Cey)
o5l slly dpaal) liale Al L AALAY dlida )
ceedpany A
OsMA gl gax G L)

1 & Slghd gl M ploally i Gaadlely A0l clilod) juaidy olS o3 ¢ AIA) diga
Gl ... Al Guanl) g Bl Y L] B L jall Ma gy S A1) Al L allal)

daall dde &) alal Lze ) e dsaad) Bladl (3ig) @S L. giall

s ol s Al Y



OSSP SPPPRIN oaaldll
S PP sueall ¢yl
25 LU @bl £5all
2 e ettt ettt et eh et e et et et e et et et aaans I Juadl)
2 RSP ks el —amlie
23PN tueam1-1
2 ettt e et e e e et e et e eett e et e eataaeta e aataaarannans sV s Canai —1-2
30 i ) el a3V s Caia—1-2-1
B0 e n ettt ettt BV (yys e 3Vl s Cana—1-2-2
30 wreeeeeenriinnreee et glen ]l eally 53V (G35 G A o 3N s G 1-2-3
1 PPN el W14
1 P relisll Ay gual) il M-1-5

G PP 2l gl ilgl-1-6
PRSPPI I L1\ - kA T FORA = By
3 ettt et a et e e et e e at e e eat e eai e aar e aataaearnaeearans] Sl CDE-1-8
38 ettt ettt e e et e e et e e e e eaa e aat e aaaaaaaes Adla ) A0aal jealiall e il Ae—1-9

30 ettt e e e et e et e e eeateeett e eaa e ettt e eatn e ataaaaaraaarnanns s 1-10

) v et e ettt eei e e e e eeeaa et e araae et eaaaa e e e eaaaaaeeearaaeeeearaaaeeaanas S Jaadl)

A0 e VS s die Gl adi e Laa— Sl (aii (gl -l e dalal)
PP tnea2-1
A0 e ettt et e et e e et e et e e ta e aaa e aaran s i e daasall dalal-2-2
A2 et e e e tli e daesd) dalall Glua—2-2-1
U UUPRUPPRRRPE I (. IV Py I P BRPEVR| B |
A et et et e e eta et e et e aanaaas iyl jsal dape SKYI-2-4

B e e Bl S die @lill et Glieliad—2-5



L P TP ) yalhy (ad &-2-6
3 PPN w27
3 ettt eee ettt eeeett— e eeeettt e aeeeeti e e e atba e aeaaataa s CIE Jaadl)
3 ettt e ettt e e et e e e aaba e e e eaaana delally deal) Jilaje il
37 tnea—3-1
3V RPPRRPRRPRE > 7= FR\ | FRFG PO [P | I\ S B}

3 e sotiall U A3 (e dapsiall e Gl Ji Ll s034-3-3

53 e fgl) ) ) 8 Ll g3 s de L =34
TR tdeall ol & Sl g dalali=3-5
T PP tdeall ol aialaialy Glijl) (ge A3 Jsdadl o ADIRN-3-6
VU SPPPNE TS I | PO IR 1 SR PSS By
D ettt ettt e et e et aaeaaaaaaaaas selally deall ol 3 Glijll (a8-3-8
3Bttt eeete e e e e e e e e ee et a——————eaaaaeaaeeaeaa e et aabbaaaatreaaaaeeaaeeannns tod oV 4ndll sail) Jale—3-9
56 enienieiiiieee e 3] JAall IGF-T d8Me-3-9-1
5 ettt e ettt eeeeea it eeeeeaba e eeeatb——aaaeattaaaaeaaranaaasad Jase3-10
TP el Juail)
58 et S (e Wiy AilE) Cylal) s
o <SP taeai—4-1
58 ettt ettt ettt 03] a4
D8 ettt ettt e et a et a s V) s G <-4-2-1
62 uuieeeeiiiiieie et 2aY) Gula Glee 2 Human miilk fortifiers (HMF)-4-3
e ettt e et e e e e e e e et e e ae e e e e e e e e e et aaaarrreaeaaaaaaeeeenananas] (HMF) ailaa-4-3-1
63t Sl A (HMF) 48l Aala julae4-3-2
OSSO POSRUOPROOOPURPRPRORRRE TRV, I VAT TN [ SO B
B4 e e e e e e e e e ara ] Leluall (sl juad-5
64 evvieeeeiiiiie el e L) (el s (e Al ll-4-5-1

B0 e A s e Gl aal) AuS 5 4-5-2



08 e zoall Aalal) daseally eliall Culal) dina 8 saal uabially coledl S15-4-6
69 eveeeeennn. e Ciendl) 33950 (35 el 22805 Jaal) b tic sl ealially Goladd) (e A gll Galali-4-7
0 et ettt as P48
78 oAl Jagdll
2 TP RO RRORRRTRRRROPRO ianaal) bl
7/ taeai5-1

o0 AGA 5351 sy Alie zaally Jaall alai e SGA ¥l s s3] leaall il S5 aal Gy =5-2
T1 ettt 280 Jaa) oL

72 .. pased) Al ale 2a%y (AGA) e Aijially (LBW)s¥sll (35 ouli ie  Loaal) Glijl) (s5imsa 2l =53

T3 sVl e (55l Leall yeally LBW tie (gypudl Jinll a3 352500 jualial) (o 48Na) dudy-5—4
Theeieeiieieeiieeiieeieeeeee e 530 s die gyall dial ad 3 Lead) Gl clygival dulpn —5-5
T5uieeiirieeeineeeeeeeee e 5Nl die (gl (laaily Y15 59 Jas die leadl) dlijll s dDle 456
T et e e e e e ee e et ——————————aaaaeaaee e e ——————————aaaaaaaeaeaaa e nnattrbraraaaaaaaaaanns leall c3al)
4 SRR I Sl
78 et Gykally M pall— il ) Calaal
7 P tnea1-1
4 PO UPPPRPUPRRUPPUPPPE TLIN IS (W E)
04 PP UPPUPRPURRPPPPRPE TGN U TYSES B |
71 PP PPPPPPT: Al dye—1-4
4 TP PUPPPUURRPE I PAF4 PRV PR IO PO B
70 et e e e e et e e e et e e e aa s s i 1-6
| NPT P PR UPPPUPPRRRRUPPPREIL v J A | PR PON 55 B
800 4ttt e ettt e e e e e e et eeeea bt eeeeet b e e ettt aaaeaaa s tSlany) Jiail-1-8
o S N S Jadl)
] S T PP P PPN )
o3 tnea2-1
B8 ettt et e e e e e et e e e et e bt e e e e ettt e eeeeraaaaaaaaaaa, t oS Ll dalal) [ailadl-2-2



80 ettt e ettt e et e ee e e ettt e e e e e taaa e e e et ettt e e eaeabaraaaeeeraaas tleall yenll yie2-2-2
S OPPRURUPPPRNE : saill Sl i 2-2-3
) U PPPURRURSUPPRIN tdsill (g 85-2-2-4

) PP sl 8 S liall (sl il Llaall cilysisdl-2-3
PO - P\ [ S PUU ROSOA [N 5 RPN 5 Py S
00 ettt ettt e et e ettt e e et e e aaa e aaaaaaaas S g Gyl Sl Ll dde—2-5
1020iiiiiiiieiiiecirece e ) S5 ggisay Jalally Bl il paie A8e—2-6
102 ettt ettt et e et e e e e e a e e e eaaaaanans tdalall jee e dul)-2-6-1
103+t et e e e e e e e e errieeeeeeenneeeeeeeeenes 530 Calaaiall Ledgliiy Jolad) 4,05 yuicie Gl —2-6-2
105 ettt (3l i) dala e 2263
0 YRR  SU daseY) Gl eie dul2-8
107 e ettt e e e e e e e aaaraaas V) diyh juaie Al —2-9
L08 ettt ettt enaeeees £ Sd) Ailabe e A -2-10
109 e e ettt et e et e e e e e e e eaaaaaaaas sdalal) Ay Al —2-11
10 ettt ettt e e S ) (g giane ABA—2-12
Tl Gl sane g2 Gl Jama s Johally sl elijll 4l —2-13
|1 SO P RO PPPPUUPRRRPPY Jas2-14
1 PP CIEN Jacadl)
L5ttt ettt e e et e e et e et aaa e aaaan s Lmaal) a4y sl
T O P taea3-1
115 et Vsl vie (ells leall yeally Laall Slijll (s5ine de—3-2
116 i) il ) G300 Lad) Gl g5 Jalg)=3-3
T17 i Jaine s Jshall (gytiay ad) Gl sise aDle~3-4
SO OOURPPURPPURUROPROURRPRIE TS - X [ YL ST OSN3 PP - P B
NP W [ PSSPOTPR I PR FOSOA, RE 5 PN T PRI B



L N Glua gilly calalisnay]
L0 e e taea4-1

L1t e il Albsaa—4-3
50 PPN Jar) PG PN | PRt IS o S |
50 t asad4-5
T21H122+123F124 oo e U



JEEY) Jgan

dadal Jsad)

BRI g3l

25 Faaall Ayaled) Agle gl Aninall (s Gyl e danl) ee apiil cilaall WUss :(1-1) JSal

27+28 (3ad) YU alu) el enll G gl api £(1-2) Jeal

31 Battaglia+Lubchenco Jasll g ga 33¥l) (335 Ale (a 1(1-3) Jl)

57 IGF-1 dmshsuiall sl £(3-1) Jeal

67 Sl s By oY) Cula B i ) Ras 1(4-1) s

taad g3ad)

82+83+84+85+86+87 sadll illadada




Jghaad)

Lial Jead)
@Bl 5l

24 sVl vie Jaall jand gyl aniill yulas z(1-1) Jsaal
32 Al 1ol sl (1-2) Jsaall
36+37 5 desiie 4036 jalans 1(1-3) Jsaal)
39 Sl M e gAY A8l jualial) il (1-4) Jsaal
40+41 sl 5 Com 3D (g dyasal) dalall 1(2-1) Jsand)
44+45 i3l Joll Ual) 3gaal) :(2-2) Jsand)
50 A 5 plaa iy 1(2-3) Jsaall

61 Al (e Rpasll i) Aala iy p LY 558 DA WY s 8 5 585 s 1(4-1) Jsaad

62 (@230 Cula)maali yally sl ) Culs 352l jualially cpalaadl 3805 G 1(4-2) Jsaad)

63 (HMF) (e dalise o158 5230 pualiadly cpaledd) 3815 o 1(4-3) Jsaad)
64+65 L il LN 5Vl e e Aygeal) il JISAT :(4-4) Jsanl)
68+69 zasll Al Culall dapns geliall Culal) Lapa 85030 ualially Galaall 3805 1(4-5)Jsaad)
69 Ciesall 33 (35 oamils 235 Jeal) oL vie 5230 jealially palaad) o el Aalall 2(4-6)Jsaal
(S8

el g3l

88 Gl (8 Sl aind A giall Ally Sl (2-1) dsaad)

89 Lahal) e genal Ty (S )linall Cpuind Ay i) dally D 1(2-2)Jsan))

89 OOl Laall peall 2y hall duaills L) 2(2-3) Jsaall

90 lead) penll Ty sail) il yaial 4y gial) dyally ) (2-4)Jsan))

91 Cpalgall Al 8 ol Cldains Ayl dplly LSl £(2-5) Jsal)

91 bl e sand 35 die piglly leall yenll g liad) Gl g5t 1(2-6)Js2n))
92+93+94 | Lsas Jshll) Anthropometric measurments (2-12)+(2-11)+(2-10)+(2-9)+(2-8)+(2-7)Js)xad)

bl e sane s Aladd) Gl g g (Osbyl




AR

94 el eall g 53Y50 s die  Laal Gl g (g lnad) Cilad¥ )y Lawsgiall 1(2-13)J 508l

95 el peall douilly il ) G5l (55ine ADe 5 Aysial) dunailly LS 2(2-14)saal
95+96 Ll ey Loaall Sl (5 giase ADle s Aysiall Lputlly LN :(2-15)Js2n))
08 | leadl anll dpuilly (5olly el panll Ty (Sl (5 GY) Cigany il (s5inna A8l 1(2-16) 5ol
99+100+101 ) gy Ay Loadl Gl Glgise (2-22)+(2-21)+(2-20)+(2-19)+(2-18)+(2-17)Jslasl
L) e gana

101 Gl & €Ll die Sl sies LY Eigany HSU AnieY) Bha) ADle $(2-23)Jsaa))

101 heall eall Aauilly 5 Jaal) yend (i (€ jliall yie 45y i Cugany Sl (s5ine Ae 3(2-24)Js2a)

102 L)l e die Jelall see e 3lally Lead) Gl (55 ABDle Gay 1(2-25)Jsaa)

103 bl e sane die Jalall Lty Laall Gl (g gise 4Dl plaliiall Jsaall £(2-26)J 528l

104 | 2l il sane vie 450380 Claciall Jalall J5liy Loadl) Gl ggise 4Dl wlaliiall Jsaall 2(2-27)Js2al)

105 | enll &l illy (g2t S iy Sl e lomal) i3l (5 innal aliiall Jpaall £(2-28) Json
leal

105+106 heall yanll Aouilly 5501 Tty Jaad) aifig add) Gl (ggiae G AL 1(2-29) 52l
106 Aul e sand Ty U Auie ) (3l Gl 5 ise AL adaliiall Jsaall 1(2-30)Js2sd)

107 | laall yanlly ¢psll Ty Camall b Laall 30 Aiyylas el gl (5 ginsal adaliall Jsaall 1(2-31)Js2ad)

108 | deall saally sl iy andl o€ Ll S dilaias leaall @il (g5l aaliial) Jyaall :(2-32)sanl
109+110 Ll le panal Jal 43ay Loadll Gl (g5ise ADMal aliiall Jsaad) :(2-33)Js2al)
110+111 Fanly slly Jaal) el Ty (S 5Laall sie o gaudlQlly dadll i3l (s ginnal alaliiall Jganll 3(2-34)Jsaall
slaall eal

112+113 bl Slesane vie bl Jama s Johally eadl) Glijll (g5 18] alaliial) Jsaall :(2-35)J sl




'Y

G laidY) g clallhaall Jgaa

LBW: Low Birth Weight.

NBW: Normal Birth Weight.

PVL: Perventricular Leukomalacia.
PDA: Patent Ductus Arteriosis.

SGA: Small For Gestational Age.

AGA: Appropriate For Gestational Age.
IUGR: Intrauterine Growth Restriction.
BPD: Bronchopulmonary Dysplasia.
NEC: Necrotizing Enterocolitis.

ROP: Retinopathy Of Prematurity.
VEGF: Vascular Endothelial Factor.
pumol/l: Micromole per liter.

RDS: Respiratory Distress Syndrome.

CRL: Crown-Rump Length.
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Neonatal development by Battaglia & Lubchenco (1967) of the conscripts based on the 10 th and 90
th body mass percentiles by gestational age [Based on the data of live births of Hungary in 1973-78
(Joubert, 1983)].
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Mechanism Nutrient

Protein is a major source of zinc, thus increased protein intake Proteins
results in increased zinc intake High amounts of protein in
enteral nutrition improve zinc absorption. Casein in cow milk

reduces zinc absorption.

Fecal zinc increases in subjects with steatorrhea Medium-chain Lioid
ipids
triglycerides improve zinc absorption.

Slight increase in copper intake does not interfere with zinc Copper
absorption if zinc intake is satisfactory. The effects of increased
copper intake in subjects with low intake of zinc still remain to

be defined.

Supplementation with folate may impair zinc absorption by
Folic acid
insoluble chelate formation.

Severe vitamin A deficiency may reduce absorption and Vitamin A
lymphatic transport of zinc by altering synthesis of zinc-

dependent protein.

Iron administered at high doses (/.e., iron-zinc ratio of 25:1
molar) reduce zinc absorption. Duration of iron supplementation Iron

does not affect zinc status.
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Infants
0-6 months 4 mg/day
7-12 months 5 mg/day

Children and adolescents

1-3 yr 7 mg/day
4-8 yr 12 mg/day
9-13 yr 25 mg/day
14-18 yr 35 mg/day

Adults 19+ yr

Men 40 mg/day
Women 40 mg/day
Pregnancy
14-18 yr 35 mg/day
19-50 yr 40 mg/day
Lactation
14-18 yr 35 mg/day
19-50 yr 40 mg/day
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Biologic Samples Used for Zinc

Concentrations Measurement

Characteristics

Limitations on the Use in Preterm Neonate

Serum or plasma

It is the only biochemical
indicator recommended by
WHO to
assess zinc status.
Levels vary according to zinc
intakes
It may be used to predict
response to zinc
supplementation
It is readily available as an

early marker of severe deficit

Adventitious zinc can easily be added to
samples by environmental
exposure and inappropriate sample
handling
Zinc is released from hemolysed red
blood cells into the serum.

Low specificity (serum zinc
concentrations decrease with a number
of conditions such as infection, trauma,

stress, steroid use,
metabolic redistribution of zinc from the
plasma to the tissues,
concurrent nutrient deficiency).
Starvation can induce the release of zinc
in the circulation.
The time of the day when blood samples
are drawn has a
significant effect on serum zinc
concentrations (serum zinc is higher
in morning samples than in afternoon or

evening samples)

Intracellular concentrations
(erythrocytes, platelets,

leucocytes)

Provides information on zinc
status over a longer time
period
(independent of serum turn-

over).

Absence of standardization and
reference values in neonates
Large volumes of blood required for the
assay
Sophisticated technology useful to isolate

cells

Metalloenzymes

Rapid response to zinc

supplementation

No data on diagnostic accuracy in

preterm neonates.

Hair

Provides information on zinc
status over a longer time
period

Easy to collect

Variability with age, sex, season, hair
growth rate, and hair color
No standardized methods for collection,

washing, and analysis of

hair samples in neonates

(%), i span 5 o 2(2-3) s
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sie LSl Aadai¥ly el saills 4515 deliall Aila gy AulgilV) Aylatiu)y all) aidaiil dage DHA
el B 8 ) 1) S e Aludd) Al Aaatiall e Ayaall alealY) Jim sVl s
Jaall (e 581 DN ) PR 33Ysl) a1 culs Gl e )l s il e Jasl)
) laall 3 dasall Glliall sk LAY 3La 2 by o Laall Aol aiasad 5290 Jas sy

e ledy Eladll 3 DHA (e DLl 0l e Jemnl) (gmg AA 5 DHA (e 52350 ilillsie
SN S Jaall e Gapdially Gualad) & sa)

o cadl Bas Yl 158 5alls @i 8 N 7.5 G atjleel sl Jila 300 cileds cuyal dulyal Gy
(6747), el o183 Jualay dagipe 2V1 Cula 3 535m gl Lyiaall (aleaY)

) cula B o) o

Llee 3 150 ad 380U 505 «huag S e 35O e el 5 291 Culs g5y
2 AL Sl Jie Uaglgn dadall LSl e L3S e ie . alaally asadlSl) aliaia)

(9.9 s 3 550U Ay
) Gl b alaally clisalidl) o

5D il elinly aa)ll aadall sall aeal lisalil) alina (g 2818 Gl e Y1 Cula (gsiag
D el e 4 sl SV aal) e Jl A pean duaaida Al (eray ) JULY) by LK
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el delia D el C NSy el dxdY o pailly

S5 Al el (sSs Le Qe iy cpiad) ) Aasiiall (g0 K (el (o Jah 335000 i€ Ji
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A e 3 el S5 s JaY) el

Al e 2 il S5 s S el

A e 1.5 il 35 S Gl el

A e 1.2 @3l 385 06 Gualall el

Estimated Zinc Intake of (U ile) sl & i3l 585 glay) dsje
Infants®

3.66 4.7 7 asdl

3.69 4.74 8 asll

3.71 3.88 14 25

2.81 3.6 17 a5

2.89 3.03 21 asll

2.32 2.98 28 asll

2.03 2.6 1 el

2.03 2.6 35 asll

1.33 1.7 56 asll

1.01 1.3 85 asdl

1.1 1.3 3 el

0.94 1.2 117 a5

0.86 1.01 6 el

0.48 0.8 7 e

0.52 0.9 8 el

0.48 0.8 9 el

0.39 0.5 12 el
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¥ Zinc intake based on reported data or concentration (mg/L) x 0.78 L/day for 0—6 months

postpartum and concentration (mg/L) x 0.6 L/day for 7-12 months postpartum.
(49). 550 (0 Lpmgal) qoaiasl) Al iy g Liay) 858 JNA o) s (B i3 353 Conm 1(4-1) 52

el e Galall il aey G GBS e aae sang BV culs

Minerals/100mL Mature Human Premature
Breast Milk Human
Breast Milk
Calcium (mg) 28 24.8
Phosphorus (mg) 14 12.8
lodine (mcg) 11 10.7
Iron (mg) 0.03 0.12
Magnesium (mg) 3.5 3.1
Sodium (mg) 18 24.8
Potassium (mg) 52 57
Chloride (mg) 42 55
Zinc (mg) 0.12 0.34
Copper (mcg) 25 64.4
Manganese (mcg) 0.3 0.6
Selenium (mcg) 1.5 1.0

M) (zaad) quls)gali jilly gl aY) quls 3 5ajll jualinlly Galeall 3805 G (4-2)d 52
:a¥) cula cilasaa Human milk fortifiers (HMF)-4-3
Zalally ooyl (e dlle dai e allgial e a2 )l e oz aall Lda5 o0l Juadl) jaadl sa 2V Gl

DVLBW gl xie duals,

:(HMF) Jailai-4-3-1
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dry salll Jid Cigan Jame (e Jliys 720 ) 710 sty 4303300 jealiall (e oY) Cads (5500 233
s Y . ol Jamas Jshally (sl 3ol ) oot clisaliadll iy 3133 i) (gl yal a3Vl
. Jla [ 3)350 BgnmseS gy .BPD 5 NEC &ygaal

syl 450 (HMF) ddlay dald jylaa—dq-3-2
NS aie ahe 1800 e Ji o [ 5 Jes gsad 34 e JiT -

rsaad Lias NICU( newborn intensive care unit) i ¢laauy) 558 N NN aladsiny) -
alile 1« (Cronobacter spp. formerly Enterobacter sakazakii) « !

Ostally e laa¥) Clealls Lladl Qg e JalaS degia (alall <ilulu)  Enterobacteriaceae
. JWY) s 8 Waaalg ol cam )l 2ie 2l

Enfamil HMF Similac Similac Prolacta
o HMF HMF +4 HMF
Acidified ;
Liquid Hydrolyzed Variable
Liquid q yaroly
Liquid
4 vials (5 mL)/ | 4 packets/ 4 packets/ 20 mL:
00mL= | 100mL= | 100mL= | OMb= Vol
mL = mL = mL = 100 mL olume
120 mL 120 mL 120 mL
Minerals/100 mL
116 137 121 123 Calcium (mg)
5.8 7 6 6.14 mEq
45 89 89 73 Chloride (mg)
1.27 2.6 2.6 2.06 mEq
60 104 104 115 Copper (mcQ)
1.76 0.47 0.47 0.2 Iron (mg)
1.84 9.9 9.6 7.2 Magnesium (mg)
63 77 67 64 Phosphorus (mg)
45 118 118 96 Potassium (mg)
1.15 3 2.9 2.46 mEq
27 37 37 57 Sodium (mg)
1.17 1.7 1.6 2.47 mEq




¢

0.96 1.3 1.322 0.97 Zinc (mg)
11 10 lodine (mcQ)
10 75 7.8 <13 Manganese (mcg)
2 2 Selenium (mcg)

). (HMF) 50 dilisa £ 155 5250 jualinlly colaall 3805 O 1(4-3)J s
1zl Asldll culal) iva Preterm formulas -4-4

il Rt gh el sl (o r2al e Aol raall Aalall Culal e skt
(), cligalisdlly cpalaall ¢y 550l ¢(calories)iy)all

e lial) ulal) fpa —4-5

a0 A3jl5e sty Aysllaal) 4000800 ualial) mien g 4 aocall Aliadall A3l g oY) s
T Daae 4318 5 4Sea Lily S5 Y 38 Ll V) sy L oamge Bpmpadall deliagl) o (g a2l e
3 Gl 51380 oS 5l slSkae Jslay cqm )l @Dl Sy latie e liall Culall aey cdyail
Culs L i Al Gle gplall 3ae DA gl Cula S 3 Cula e gy lSY) )38 (g
L) Calally aud] alaay JULY) Culs (8 0o ) Bagn Cpant] S e S 58 LS (JULY)
Al JlY) Calad a5 J8Y) JSEN sa s (3smne 1 JIKAT DG & e ll elial) ulal) jua jigs
LY Cula Jial el sl salall colad) (e dusloe 4uaSy adala a0 Jil o lally adala Caay
Ll ) s bay Yl

raudasll Lo liall qulal) dua e dpulal) clidli-4-5-1

sl and Gaadall cudall dxuas dhsall J6b o Al druas ¢ all cada o 44l daua
e il Al il sy LA aaglly axdally dplad) Sl L Lad (alias LA sl

o Bl leanyy € IS Allasiall SN ) ol Joae Clidig Ao (gind ol isal] aleay]

W358 e et Baa

M. gl Lo lall Calal) fanm Lo Loy Lysmdl) sl JIST cam ol 0l Jpaal)

bk N

EONPPEICENGEVEN @al cula

s gomd 34 50 5 ahe 1800 e il ¢y Vsl s ) s CSa
Al s e 3adieall culal) ja
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éi\i\ culal JoSS Jaall ‘;Atl 3Y4) ﬁ.\;

(bl IS e JBy ) Jeall alas

(Gadad) ASlans 33y Caliay ) L )desll ol
Al Aol Jisal) (sarall ulil Allsy

Enfamil Infant
Similac Advance

Similac Organic

{ Enfamil Gentlease/Similac

Sensitive

J Enfamil Added Rice

Lapsll dilpud) 5280 7 aal)

iy 281 Aalal L ol e e i e gsing
%10 (e s

Slo gaall oda (ggiad bl D e paill G spsgall 2l
3 Ol 5 T Cppaltide siudlle o paulSlle gl G e (s5iane
(rasaall yenll) 56l 69 jee ia guall i o i)

L sl bl (ol s
Enfamil Premature 20, 24, and 30
Similac Special Care 20, 24, and 30

Enfamil Premature 24 High Protein
Similac Special Care 24 High Protein

Enfamil EnfaCare

Similac NeoSure

el o Lol 55,8l Jaat pae—Layy SV LE ) daall ol
() s Jaa e — s

(s 3Vl Jhas die dadins ) Lsall o sadinall gl
(ebe 1800 (s Jdl

Enfamil ProSobee (lactose and sucrose free)
Gerber Good Start Soy

Similac Soy Isomil (lactose free)

Ve - Lbap Y~ ) Cula et axe )daall sl
(a3l

o) gl abiaial ¢ g U 2l ¢ all) Jaall alaiy = a2l)
O Y= A e lall- paadd)l Sleal) Gge—apKull e
(asmal) Adal) ) Ly o)) A0

55U (e Al Baal o3 Jeall oL
s g Jlg = ulpSill g culall (5950 (e daubis )
(< sSlly ol aliaial

Protein hydrolysate formulas (casein predominant)
Nutramigen with Enflora

LGG (Probiotic LGG)

Pregestimil

Similac Alimentum

(i Cula (55 ) Bnliaall ) Jasll oLas

(083 Galidial ¢ s yuaill ¢leal) daPlic) aun)

L) paleal) e LA s

Neocate

EleCare for Infants
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Sleall Galydledgile s Al byl gl alyl) daal) alaiy zaall Lalall eliall Culall jaa
(Ol 5 Gig ) (ga Laidia (sgine llati Al oaniag]) Similac PM 60/40

L) alea) sl bl assl€H Ciall Gluall) aua)

LCHAD, long—chain 3-hydroxyacyl-CoA a3 ;e
(dehydrogenase Enfaport

(s Al clihlaal — A3 Jiall alacal) o ) Metabolic formulas

g Aall) clllaiay s s sie Aygaall A3 JISET G 1 (4-4)Jses
o) qula o AWl Auall 4pg5 -4-5-2

Oalealls (ysaal) e el il o gging ¢ eliall JUhY) cula aliedl Gl il Cula
A5 e o ) dadal it andl) godie Sl cula (0 o i I Y1 Calas 5)lie (gl
pline DlginY Al yaay (alaay Cilislidy 48l Cispy o i) culs S5 geiad LS oY) Guls
Caula (e Al yee (50 JUY anday VI Cany (JlalaY) Cadal 485581 ApapalSOU Gy Lo lanal) ua)l
ot sl g S e peliall JUBYI s S GV st sy Jisd) e o Jasall e S Al
e Aty et Y elly e 3le cRanlu) diaall alaalls aaalls B melid (e 5 L Janal

(). anadl e Sl s b agealigally o guagually ooig nll (e Ballad) ilisinna) pa Jalaill Jabal

ralidg,d) =

G g oS g ) Oall) Jeme s 9 A S B Y1 Gl e i) quls iy
IS Lty il (g 780 om aalugs o) cuda 8 3L (gl 58 &) () cAima i
A3l nal avagll Jaag Lae (oSN e Adlle dans o 8 quls (gging 61 720 Jsa cplll Juaa

g3l camn DAY Tay Uag L0 b €all e aal) e )5 cpll) Jome 065 a1 (gl
Gl ol Jiae (e ula) g3l Lty cAlpha-lactalbumin ) cula 8 Gl Jias e )

Alpha- 585 o) oY) culs & 3sage e (fisn s Beta-lactoglobulin cews oiisy s i

S ol s b cculal) d asasall gl e ki /3 eluall cudall d lactalbumin
¢ AY LAY Culs 850 sall Gl Caal e gy Lo il e cada b sy Gl
zans e dalie Alpha-lactalbumin ge dxiiye <S5 e gsing S glll Jeas jobias Ciaul
O saslasiSY Gy S 55 Galdasls (gl 138 S5 0l ae gall skl
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Losae dnall ggind e liall Calally 90 Cula (p Ll 41 (aleal) DA e (gl
[ ofisn b 9-11 @S o oY) s (gsing Wi ¢ 511 [ oig i ahe 15 ol ddlaa) iS5 e
oary (S0 ¢ gaill ae ) anmpll Apulu) A (mlaal) clalgial pea i) s 13a o ¢
2 ie Lelia lyla Ggmamyy ) oyl 3 B8 U155 Y L) 6 lagia il S 55 o €3 syl
Y] Cula e gma ol )l
gsiatl Jaxd lly alll Jhme Lgle iy Al GLaSHD 1o sene o il culs il (<5
LS pngll A6 SV (gpal) culal) Lo an ) sl (3K / ll) e G el Ao e
A Sl sl el 6 () 4 Jil b Sl o wadiuly ems capndl Banall g1 5
) culas Ale GSY e e A o gggiatl Jax il (S gl iy 1 sl
D Jaad cailall Jakall alakaY duulie oo Sy cdaan 2l Jshal <y ) i€l 2 by g
). 188 el 6 3 e i)l ler orass «Jshal 5 il

100
A__ﬁ .'t
80
=
- 60
=
=
‘é 40
& |
20
0
Bovine milk Human milk Current a-Lactalbumin-—
whey-dominant enriched
formula formula
a-Lactalbumin - Other whey proteins

p-Lactoglobulin

D Casein

) qula Ly oY) qula b clidig ) Al 1(4-1)Jsal
tHgal) =

Glealdtiveg Al culs a3 o (grint can o oY) ula 035855 4S5 e ol ST jaa e fie
Cula (a3 e DES el L Akl aaall andind aa )l il Aalle of aay oS edall can
cosall lams havae sl cgpll e (s5ia% Liptomil 5 Bebelac (S—-26 GOLD (Similac . )
cosl Al A5l jolias (o NAN (giay Laiy
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cdigl) oa s Lgeall iy LI Jle Gl slie )y @Dl b Akl goadll jilas Jali
gl e s bsall Jsb gy SN e Guadil) sle <y Jadl <y $26 GOLD (e,

e Bl gy gl Jsa s Cdlll Hsd Cuyy el dbe Cyys Jiaall cyy e Liptomil s,
el salal cuyy gl Joa g Calll Hsd Cuys g 1Y) Glanay uadll dbe Cayy Jadill
D sl yed gy (mddiall Gl gy (e psedl) dbe Cujy Jadll <y e NAN (oiay
(579) Zaaal) (mlea¥) Maa) e 78 & cllsilll (men o () cdlandl Cuyy i)

Chaagll) .

€100 [abe 9-14 G Shams S (e gy (mgall 2l )55 Lo linall sl il Aol
S ¢Sl ¢ S lall ¢ 3 Sl ¢ Gl GO i ey syl Jlas] e (s
Liptomil 5 NAN (S-26 GOLD (Similac gua () . Al Liilly &gadaal) Ll ¢ 58 5lal)

Davas Gl (805 5ASU Ll @Blay ) (Ll 8 hansy QU T ae 55U Cundid

(4849) o,

s olaally cilisalidl) =

pedl el Joadll (8 D gpualish ililiiven 5855 (68 culall (e R lilanal A4S (5355 (p3l) aa))
e g5t Do 38l gl e o oY1 la e oS b (ppading s il g AR
Oleall paany Caee s LESPGHAN clalsy) Cana 4y aasall ol e (e Glaill 3 culisaliodl)
Jrasinly Dl gsiny iy cadyslall ) @ 3 NAN 5 S26 GOLD (Similac ¢ Wil 4!
tie o Anpindll s Algahall die 2)slall (e dnaliall 4l ae L calyslil) (e e (g5 o

(8749) L) dana 33e0 WS L) Lpuguss

M1z aadly Laldl) dipally o liall qulal) dipa 8 50030 jualially calaadl 5805 ~4-6

Minerals/100mL Enfamil Similac Expert Care

Infant Neosure 22
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Calcium (mg) 52.0 78.1
Phosphorus (mg) 28.6 46.1
lodine (mcg) 10.0 11.2
Iron (mg) 1.20 1.34
Magnesium (mg) 5.3 6.7
Sodium (mg) 18 24.5
Potassium (mg) 72.0 105.6
Chloride (mg) 42.0 5.58
Zinc (mg) 0.66 0.89
Copper (mcg) 50.0 89.3
Manganese (mcg) 10 7.4
Selenium (mcg) 1.87 1.7

M),z 20 Aalil) cudall disay o liall cudal) Liga 8 530 ualiadly cpalaal) 3805 Com :(4-5)J s
Y ‘,aé.u zaddly Jaad) alal dic 3l jualially aleal) (e dagd) Aalal s Jgaa—4-7
(14 3y G yeal) 3351

Stable Very Low

Birthweight Term Infant (per day) Nutrient
Infant (dose/kg)
Minerals
150-220 mg 250 mg Calcium
75-140 mg 150 mg Phosphorus
7.9-15mg 20 mg Magnesium
69-115 mg 1-2 mEg/kg Sodium
78-195 mg 2-3 mEg/kg Potassium
2-3mg 1 mg/kg Iron
100-230 mcg 20 mcg/kg Copper
1000 mcg 2.5-5.0 mg/d Zinc
0.75-7.5 mcg 5 mcg/100 kcal Manganese
0.3 mcg 0.75-7.5 mcg Molybdenum
5-10 mcg 2 mcg/kg Selenium
0.1-2.25 mcg 0.20 meg/kg Chromium
10-55 mcg 1 mcg/kg lodine

)0 pou o anal) BN (359 (il 7 2805 Jand) ol wis B3l yuaalinlly Coalaall (o Asasal) dalad) s 1(4-5)J g2
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Literature Review
tagad —5-1

iy il wie i i L) b Cindi ) Asegall bl (e Ao sana Jeadll 138 (i jaion
B de (3l Leall yaally i) (sgie o D) #liads a0 (3

A3l g 24l Jaal) alai (e SGA 38l s sl el il 5855 il ufs —5-2

:paddly Jaall alad (e AGA 34l Aoy

2l (JAbY and 5V s and 8 Gl sially el gillg o Ll) (yal el and 8 2l Alls Ay gl
2012 chim P upals Gt Tuhall 4lleaY) saall culS sigll calaia) Yk duagSall bl 4]
rCiensl 12 2020 ale b yiid®) Gupta, et al. ¢ LY) Jd e 2 2014 ohs — o

Qe sana) SGA leall jpeall Zowailly 53Vsl) ()55 oamdli adlly Jaal) B 52V5) s (g Jika 100 -
Aegiad 37.13 $2.33 Leall jandl banigia S5 %45 LY dausiy %55 sSall s cilS (Ll
AGA Laall yasll &y 3Y (335 onlin zaally Jaall ol 33Y0) s e ald Jida 100 -
£ 2.50 leall senll anssia (S5 %44 LY Aty %56 S A CulS (aalal) de san)
Aegund 36.82

el Calall e 3ayyday i3l Cilygie Caaaa g 535N dmy Byilie dyysll (e aal) de A -
(Jy/iSe 56.8 + 40.6) 550 (35 asals Ao ganal Ladll i)l 385 Jassia S -

Lisia b Agle dalan) AVD I (3558 e jie calall desanal (Jy/3Se 107.4 £ 72 ) Jilia

iyl o eadl il 585
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A il giase Gl 8 LE) e pen xa A3lEall Luhl de gene b J5 ol Jae b S g5t oS -
.09/3Se 60-120 dgmgalall

Jeall ol (e 83Yl) (139 (aBlig Zoddl (e 8V ()5 (U] Leaall il 5850 Jasgia oS~

ANVS @l a8 Lo gie o sl e (JyaSe 63.35 +47.47) 5 (J94Se 46.26+ 22.54)

LOfie sanall Gn ladl dill Gl g haugia b 4ilas)

Al e i . amsal) b S gy 5V e (ol alidl Lalgh) aai Caagy Alall Auball cuypal
ahsall 35 o Ak Ala LAGA 5 sy A3jlie il & S (aii aal SGA 5 Juas
il sise ageal cpdl) Vsl s JUIY) o Ayl il el LS L Leadll Gl (e 52V xie
e 3N s JUlY) ae 4)laally SGA 33y jhaldmye ST aa Lad) el (e diadiig

O el e ST ) U8 Cpastsall JURY) o gl i S - agaal dpnpla lias ol Cilgiae
I ad 8t Lee a1 AN i) 4 ST dsdall bl Ji ) 13 el s

b oSy A5 Il Jah sl i Cannd Aa seY) Sl Cilgine o e @l Jay LS Lz aal) Jlkay|
SGA 55l s JbY) ol élijl) Jiae il sise

sty (AGA) ae 4jlially (LBW)sl ()55 ol dic Laall i3l g gl du)-5-3
L rasad) AL At

22012 5o () 2011 Gulase] o igh (& caled a3 (2alimala) Al Al Cypal

(DShrivastava Jyotsna et al. +LLY1 Js

e 10 2015 ple b cipliy
ulS (Al desane) 18 preterm 5 28 Term IUGR agie (1 LBW 5%l Jinis (je ik 46 —
%35 SLY) A %65 S A

Y iy %45 <Al At Gl (2 Lall Ao gaas) (Term AGA) s2¥50 Juss (e Sk 54 -

%55
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e 4)aall (Jy/3Se 83.45216.74) aball desana b Lot J8 Lol i) (ggiane Janssia (S -
ege Aplas) Vs Gl 61 0.05 >p value cua (Jy/3Se 93.74£19.95) salill de sens
il & S el agal (preterm & Term lugr) LBW sa¥sll s of duhall sda cuadl

S e (ol ae BLEY e Jleadll Gl ssie of WS Term AGA sl s ae 4l

NS (s e s Nitase Sale (58 8 (535

Qislly Laall jaally LBW sie gl Juadl a3 (8 303l jualiall ¢y A8al) Aulys —5-4
Bl ais

VS 4y 3 Y ELIZABETH et al. LY U ;e (aali-4lls) observational duln sl
12 2008 ale 3 ey (YooY V) sl — B 5lS) aaly ple (Pla (il LAk 8 caigl)
PSS y]

(a8l Ao sans) 232249 5 (bl degans) 21e25] -

e ol 192 5 a1as 59 agia LBW die 251 (he dilge cuilS duhyll degana —

AGA Jea oo die 249 alill de sana =

Term LBW & preterm LBW & Term &Ml cule ganall Luha;\ e (8 s (S Wl =
Gl Clpriay (sl ADLe s LYY ) S A Gl Les AGA

LBW 3 J8Y) culs Anthropometric measurements (ulyll Jassas Johall) cobulidll auan —
el iy (3508 Gang L ahall e 2l Cul€ LA Ae seas Ll (LBW Term gt preterm
.0.05>p ua Aglas)

%34 Aty (el 2ay Cua Ayl A piall Gligall ple J<a xhll Jaeall o J81 S 4 sl -

alal desana (B %9 daing Term LBW de gaas A %28 duiyy preterm LBW dc gaas &
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dcsana & %24 5 (Jaall sla LI Ao sana 3 %12 agidall Jaxall (e BB Gl (s5ine OIS -
C.A;j\ LBW lcw @ %36} Term LBW
G g i laall pealls 535l die (el Gl ggie G ale Bali) dems Al s3a Cuadl

.0.05>p &N Cile ganall G Lilian) Al

Term control Term lbw Preterm lbw oSy
247 192 59

92.24 + 19.40 78.09 + 18.39 70.25 + 24.59 &bl

Zinc (g/dl)

(Normal range 64-118)

8.08 = 0.96 7.11 + 0.94 5.67 +0.89 Calcium (mg/dl)

(Normal range 9-11.5)

BN s e gyud) Jiadl ad B L) il cil il Ay —5-5

e JLY) aud & %) JESWANI AND VANI ¢LLY) J (e (a8l alla) il duln Cypal
rchiiaal 121991 ale ol deal

25 5SGA Jas sli 10 5 AGA Jas ol 25 agin 335 Cuas 60 (10 4358 duljall de cailS -
AGA #laa

(silal) oW Galeaia¥l (ulie) LALALS dandsy il Joae cilipe culla —

FTSGA & PTAGA & FTAGA s3Ysll s vie Juadll b @lijl) cilysis Jansgia (IS =

sl e ug/dl (118.849.2 594.32+£17.79 5128+14.37)

e S el FTAGA 3% sl (gpudl Jiall a3 8 adl) 3 Glijll (gsiuse Janssia (IS 13Sa5 =
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56 BASIC MANAGEMENT
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FIGURE 6-5. Intrauterine growth curves for males and females including (A) girls weight for
age, (B) girls length and head circumference (HC) for age, (C) boys weight for age, and

(D) boys length and HC for age. (Data from Olsen IE, Groveman SA, Lawson ML, et al: New
infrauterine growth ctirves based on United States data, Pediatrics. 2010 Feb;125(2):e214-¢224.)
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FIGURE 6-5. (Continued)
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Abstract
Background: Zinc plays a crucial role during the first phase of life, including embryogenesis and
fetal life. A large percentage of preterm neonates is affected by mild to moderate subclinical zinc
deficiency especially in premature infants and low birth weight, because they need greater nutritional
requirements to catch up with their peers. Diagnosis of zinc deficiency especially of mild severity is
not easy due to its nonspecific features and to the lack of highly sensitive biomarkers. On the other
hand, early diagnosis may be essential to avoid severe consequences of zinc deficiency. Clinical
evaluation and research of the risk factors associated with the measurement of serum level of zinc is
the most appropriate approach in the diagnosis of zinc deficiency.
Objective: Study of serum zinc in low birth weight & preterm and comparing the result with levels at

term, and studying the causes and effects of zinc deficiency in order to prevent the complications.

Materials and Methods: A prospective cohort, case-control study, the number of cases was 237, the
study sample was SGA (term 21 - preterm 66) and the control sample AGA (termt 108 - preterm 42)
during the time period from 1/8/2020 to 1/8/2021.

Results: At SGA group, the serum zinc deficiency appeared with a high percentage of 86.2%, in
contrast with the AGA group, the serum zinc levels were low by 44%, which indicates that there are
statistically significant differences between the serum zinc level and weight for gestational age in the
study groups, where p-value<0.05=0.001. At group of preterm infants, the serum zinc levels were
lower than the normal level by 83.3%, in contrast, in the full-term group, the serum zinc level
appeared to be decreased by 39.5%, which explains the statistical significance between the serum zinc
level and gestational age, which is p-value<0.05=0.001. Length was less than normal in 66 children
and the zinc deficiency appeared in them by 86.3%, the head circumference was less than normal in
51 children and the prevalence of zinc deficiency was 88.2%. Which indicates that there is a statistical
significance between the serum zinc level and the variables of length and head circumference among
the participants in the research, where p-value<0.05=0.003/0.006) respectively. There is a statistically
significant difference between the serum zinc level and the child's nutrition, as the nutrition based on
breastfeeding constituted 85% of the cases of zinc deficiency. In contrast, the prevalence of zinc
deficiency when breastfeeding and formula milk was 33.3%, was p-value<0.05=0.015. There are
statistically significant differences between the serum zinc level of the participants and the nutrition of

the pregnant woman and her intake of nutritional supplements p-value<0.05=0.001.

Conclusion:Preterm and low birth weight are born with low zinc stores combined with a negative

impact on linear growth,We recommend routine titration at birth and appropriate replacement in case
of deficiency and supplement their nutritional requirements by preterm's formula or by adding
nutritional supplements or (HMF-Human milk fortifier).

Key words: preterm, low birth weight, term, serum zinc.
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