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The association between serum IGF-1 and neonatal growth and disease in a NICU

Jung Ok Kim, M.D., Hae Ri Lim, M.D., and Heng Mi Kim, M.D.

Department of Pediatrics, College of Medicine, Kyungoook National University, Daegu, Korea

Purpose : The objective of this study was to establish the serum IGF-1 level in newborn infants, and investigate its association

with growth and diseases.

Methods : In a retrospective study, serum IGF-1 levels were measured for newborn infants admitted to NICU at Kyungpook
University Hospital from March 2007 to July 2007. Birth data, disease history, and hospital course were obtained from medical

records.

Results : Of 52 blood samples obtained at birth, serum IGF levels in 30 preterm infants (31.6 =27.3 ng/mL) were lower
than in 22 fullterm infants (53.4+40.0 ng/mL; P<0.05). In sick fullterm infants, serum IGF- levels (46.0 =40.2 ng/mL)
were lower than in healthy full4erm infants (64.1+£39.5 ng/mL; P<0.05). In preterm infants, there were no differences in IGF-
levels between healthy (33.2+23.3 ng/mL) and sick infants (30.6 +30.4 ng/mL); however, IGF-1 levels in both sick and
healthy preterm infants were lower than in healthy fullterm infants. Among infants admitted after 8 days of life, serum IGF-1
levels were higher in infants who gained weight (70.8 +36.2 ng/mL) than in infants who lost weight (13.3+19.9 ng/mL;
PX0.01); however IGF- levels showed no difference between gender or method of delivery.

Conclusion : The study showed lower IGF+ levels in preterm infants than in fullterm infants. Additionally, the IGF+ level in
infants with weight loss was lower than in infants with weight gain. These results indicate that serum IGF-1 is associated
with gestational age and postnatal growth. (Korean J Pediatr 2009;52:176-180)
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S ¥ A5 A7 gl 7hskinh Aol e gl 27.3 ng/mLE m|&ole] &3 IGF-10] wHatole] ula) f2]a})
& wjgol, A EAAF, 1 AE Ao 7MA B e T % SEATH(P<0.05, Table 1).
o 59 TEU] AE 9 B5F AR /19 5o AR 7183 oY qEatol & 22w T A7 whatol 9w o] IGF-1-2 64.1139.5
A1e] gdolQrt, ng/mL, 7 A% 55 A3 9 AHg AT A% Fo dHe
ZAF AEE SPSS (version 12.0k)E AH&-3dhe] v val 34 747 wratol 1398 9] IGF-1- 46.0£40.2 ng/mLE AW & S
2 T-test 47 Mann-Whitney 2] U-test 4, H|& HA2> Aol Al Freol sl Al SEATHP<0.05).
2” test® BAH BAL &9 fo F£F P<.05E dHiTh 309 9] nlsol T A4S vsol 129 A IGF-12 332+
233 ng/mL, &% & 5 59 vsol #AH RS ket 189
A o} 9] IGF-1< 30.6£30.4 ng/mL& IGF-1&A 2] 1|<o} 7holl
% Aol g Holx gokor} o)lE BF A%e whatole] IGF-1
5L AL 717 3 A Aol FA S0 dde Aol F of "l freJshA Wkth(P<0.05, Table 2).
4 A% NG AAok= 521, 8Y o1 F A PF vhatol= 27 ghatolel mjgrol B o] whE [GF-19] Aol fldlon
ol AT}, (Table 3), R Q1A A2 E7F 2l fofe} Al sy &7k Al
A A5 AP 521 7l whrtels 228, Hl ok 308 2 Ao} Afolell IGF-19] g 2ol A= H A ek kth(Table 4).
2 3t A4 IGF-12 7hato} 534440.0 ng/mL, "l<5of 31.6+ EA 8 o] F Jlg vhatol= 27H o R o]E59] Y Al AT

WLE A AP SRSl vlsl) Aol TAas Aot 10
ez Z 7PN Tfl’ 0:1 = =
Table 1. IGF-1 Levels in Full-term and Preterm Infants do.= o5 AT i H 56151%503L Agel S7HE 17
W2 1t 16.4110.1% F74s FEH ATk A Faw e IGF-12
Full-term Preterm
13.3+£19.9 ng/mL, AF F7F+9) IGF-12 70.8+£36.2 ng/mL=
o toi. DTS ek a8 623 o . 431)31 A% % Fel IGP-10] @43k £ RTHP<0.001, Table 5).
estational age (weeks O 1. R ERS N
(37-41) (25-36) AAorel IGF-18 o= A8 W= vlad da Fog ot
Birth weight (g) 3,064.6£556.7 2,076 +574.4 IGF-12 32.6+359 ng/mL% 73+ wk2alo}l 64.1 39,5 ng/mL
(1,820-3,960) (870-3,100) o HE] wre =22 Hgoy A GolAdLe giglon 4
IGF-1 (ng/mL) 53.4+40.0° 31.6+27.3° Aol Holu x U — =
(6.1-150.8) (52-107.7) Jot= ol Joll weh AAE 3754211 ng/ml, & HLL
18]

Values are mean+SD, "P-value<0.05

Table 2. IGF-1 Levels in Healthy and Sick Newborn Infants

286+16.2 ng/mL=E 93k 2ol Holx] ekogth W&ol
< Fol= 2Ho =2 IGF-1° 242t 7.1, 9.2 ng/mL, A& &3

Full-term infants

Preterm infants

Healthy Sick Healthy Sick
No. of patients 9 13 12 18
Gestational age (weeks) 39.0£0.9 383*t1.4 354%1.0 32.1+3.3
Birth weight (g) 3,258.91+387.8 2,930.0+627.8 2,490.0+386.9" 1,800.0+514.2"
IGF-1 (ng/mL) 64.1+t39.5 46.0+£40.2" 33.2+23.3" 30.6+30.4"

Values are mean+SD, "P-value<0.05 vs. normal full-term infants

Table 3. Gender Differences in IGF-1 Levels

Full-term infants

Preterm infants

Male Female Male Female
No. of patients 17 5 21 9
Gestational age (weeks) 387%1.2 381£0.6 342+21 31.6+t4.2
Birth weight (g) 3,132.4+596.8 2,834+340.9 2,176.7t428.1 1,841.1£805.8
(1,820-3,960) (2,280-3,190) (1,380-3,010) (870-3,100)
IGF-1 (ng/mL) 51.3740.3 60.6+£48.0 36.1+£27.8 21.1+245
(6.1-159.8) (21.0-142.4) (5.4-107.7) (5.2-81.4)

Values are mean*SD
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Table 4. IGF-1 Levels According to Types of Delivery

Full-term infants

Preterm infants

NSVD C-sec NSVD C-sec
No. of patients 5 17 15 15
Gestational age (weeks) 384+14 386+1.2 32.3*£36 347%1.1
Birth weight (g) 3,084.0+£319.0 3,058.81+617.4 1,858.7£647.9 2,293.31+403.2
(2,760-3,580) (1,820-3,960) (870-3,010) (1,770-3,100)
IGF-1 (ng/mL) 59.847.8 51.5%+389 20.4+287 36.8+27.3
(21-142.4) (6.1-159.8) (5.2-81.4) (6.6-107.7)
Values are mean*SD
Abbreviation : NSVD, normal spontaneous vaginal delivery
Table 5. IGF-1 Levels According to Body Weight Changes
Infants with weight loss Infants with weight gain P-value
No. of patients 10 17 -
Gestational age (weeks) 39.4+1.7 388+t1.8 ns
Age at admission (days) 13£51 19.7+5.1 ns
Birth weight (g) 3,140.0+346.2 2,902.91+628.0 ns
Weight at admission (g) 2971.0+435.6 3,352.4+656.4 ns
Weight change (%) -56%5.1 16.4+10.1 <0.001
IGF-1 (ng/mL) 13.3+19.9 70.8+36.2 <0.001
Values are mean*SD
Abbreviation : ns, not significant
50 ZA0) Befat AF B2 o2y PEEZA AR o} F
140 ¢ 839 A 24 AR 2L ol el JAAME Fagk o
130 Te et el A A A 4 gl s
120 Fe B AR Qs Y 4 T2 2l goho] o
110 |
T el * P ket Azl o) W BN G FE AHEE T
E ‘-;]_5)
g % ' )
T 0 . . e el 6P| A7 Rl M o 8
=
- " o mean . Aoz olf ZAE dRR AW S EAP‘{ k2ol ok, 3@
g @ . o N\ o A& [GF-1 ¥ 45-94 ng/mL" % "2 59 7
= 50 T .
a0 X . . A\ oyt 089 B Fapoli= A4 A|Folet B 7 eFole] Hlg
of ¥ . ¢ e IGF-10] =0l>® A& IGF-1& 24 A A3 LA 3 7ol
0 e * 8 4 St} 3 mZol AT IGF-12 Watolol] ula) aslo] glo]
. 1
10 | I § Vs 2 A IGF-13} 941 55 Abolo] g welth Al4jols}

0 Healthy sga
full-term

ROP  IVH Asphyxia

Twin  Twin

(1st)  (2nd)

Fig. 1. IGF-1 levels in healthy full-term, SGA, ROP, IVH, as-
phyxia, and twin infants. Abbreviations : SGA, small for gesta-

tional age; ROP, retinopathy of prematurity; IVH,

tricular hemorrhage.

IGF-1& A3 ey Q)

12 =

| &t

1A 2] A

intraven-

Z}7} 23.8, 43.3 ng/mLAtHFig. 1).

dole] Y IGF-1ZAAE £ A7H% 1 2tol7} glrkes 1
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mass) ¥ FHAAE BolWA” Hap Fkete] AlETle] H 1A HAE BYI? oled AAER Hol IGF-1& W&o} Putz
o ol21 15-704 A&H oz Fads FFS welry, uhw ol =g AW A AFE AT F Qe Ao JyE L gl
4 T SN gaa oJoly] ek MatE Holx ¢ om? Yoz} 748 IGF-12 AAetgozy n%o} Wz
W= HuEa Yoy st S 19 @A) olo] tiek Asb AlEa Yept

B AFeAE 24 F wr)ke] A% Wakel IGR-134e] 4w 2249 [GF-19] #aE Bz o9 o} wa f;f; =
AAE AR A8 4D A ARA AT G H5EE HE 2 AdLS 7HA 7 TAH Ao T A Fd
AT 8 o4k © whabole] IGF-17 49 Al A5 7 F4S A Ede] A 930 /M. Aol pAL Al Al &
Akt g whabels slE S Subd, a2 7, derd IGF-1 =7} Zadths warh gou® o)s) ge] 42 Fo
AE 5o 7 AF A% B3 A% 718 o) A4 gk = st dojupA] ek 4] WAl F 6-4847F Hob At
ot 5o Fa Qs on Ae B 1l 6o A9} B Jop? B Ao e AwWe b7 wkatols Azke WAt
T e o] wsht S Bao] gid Folso|qln) & ool W3 IGF-10] Z4ase] Aot 2+ AW W BAH o4
A A AFo ws Y Al AFo] Fad S IGF-10] A3 S abopr o= Tt ghofe] 47k BEE T EE B AT E Y
7250 (P<0.001) ol% AT} 9l A AH S ARalo] HAls} A A 18 oM EA F s A% L AW Al e
2 23 AEe 9ot FA4 F AlF Watel IGF-14kel o] B WstE 55 A B4R 2k 2@ o] odrh webA] oko.
e AAtehs Aoz Azt 2 U B2 Aol gdoz A4H ] 34 ukE S A

B} Aol 24 F vk [GF-19] ¥skE nelth 4 o] o B a7 #7o] Bad Aoz AZH o] Er)
Al kb B Aol whal AA A Fo} Aolel] W]F) IGF-10] Agke] A3 24 @ 7] A5 AHozAMe Fole v A
Eou} mg By Aol ne AA AFolUE Lol vl T+ AL olol 3 oz AztEvy

.

IGF-I7F e, w3 vj& 24 A Fole what A4 A Fo} &

ofell ml&l] IGF-1°] Yokl =4 AAFTZArA A A5 A A 2 el
ol FdA#ol BF Aoly] SHA] IGF-10] ZAas o] 9l

Hl o7} B A gFolr o) IGF-1Z2 ] ol viX| = o] ¢ S H : Aol IGF-1 A& AAsta Ao 4% 2 A

g v Aotz glojut 34e] A AFo] o2 XolEe W E o IGF-1X19] A& ZALete] Aol 7 2 AW 7
24 A Zasol AR IGF-19] 4 F 37 Zo] A4 AFoh 8 IS AL AT 5 dEA Jopuug st
oo AN 3AdlE A4 AFoE gojit Aol [GR-11RT} = gh B : 2007 3YRE 79744 5709 5ok FEo st 4l 4o}
gom A% 1del ZAF IGF-12 1493k A% 449 2 gFARdol A% BolEe oz 9 A 13 Aol
AU RAYY, v B Akl vloju} 2-64l0] o143 7] RIAMOR IGF-1% ZAsth ofgel fols9 oF 7|28
7bAe debEe IGF-10] #ade] ' gele] Hejs  FPHoR PRl T4 A AT, A £, B 0, S0
48] IGF-10] Yol'” A ] oF B4 o P IGF-IGF 48 2% 5 A8t
wuZe] WMalrt 3717 A% 8-S Bolx Ytk B Aol A g Aot 4 45 Aol b ad whate} 22793} vl 307
Agoliz 5YOR IGF-1 Bt A Datolel ms) Zaslol A o EF IGF-12 727} 53444 oo 3164273 ng/mLE P]%oko] 4]
o EAH frelg Qe Aol o FEIBHA ARATHP<0.05). 717%e atolg) g Buked whafol

IGF-12 weke] g3 gAo] Fad TS s 9 o) o] IGF-12 27} 64.1+395, 460402 ng/mL=E 28 59k A £
A% 91xK(vascular endothelial growth factor, VEGF)2] 24 Al FUTHP<0.05). AT nxolel A3k Fuk w|Gole]
sl Folsto =Y e d dude] AeE e ) IGF-1- 747} 332233, 30.6-£30.4 ng/mL & Fi- Abo]el] fro] &
IGF-1°] $%31d VEGFd 2g dauy] Mxe] o] I4 zho] & HolX] ko) o5 B 773k yhatolol nlg] 29 o)
Aol EAao) BA457) AAEozZRY [GF-10] ZHEH FEA Al FATHP<0.05). EA 84F o]F 4, APt Aot 279
VEGF7} Al 8 s 4340 dada o] A=A o2 ol F dY Al ATl AT vls] Fad ol
u| ol gubzo] WAISk nlsrol= Wubgo] WAEHA| ke Ulé‘: IGF-12 1332199 ng/mL, 4 Al ATl 2AAF vl&) F7t
ofo] W& IGF-1°] #Aso] dth* 22 Lofqvist 572 1] g $ole] IGF-1& 7084362 ng/mLE A% #4a9] IGF-19]
sols o s EA 15 4o AT IGF-1S &4 ¢ I 8hAl SEITHP<0.001). A4 2 By wE IGF-12] Aol
A7 A 57t Hasgk ngol WakFo] BAsk fof 678 o] A = #AFEEA g
A HYE Hojus #=XE Hela v|gol ko] X7 55 A Z: nsol= whatold H|3] EA FYe] IGF-147F Btk
A e wukz 3 2 Bdey] 35 o5 S MET 5 o, A4 F AFo] e whatole] IGF-1S AFo] F7he v
ATk ST, ml%ole] T4 A Ad I FuE FEE Arolof wlg] f-ofstA Wkt o2 g A0 R Kol AlAole] &
#AE3L Y IGF-12 79 443 Bz F3Ee 43 A IGF-12 Ae 5%, 24 & A% S7kst B34S A= A
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