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[ Abstract] Objective To investigate the application value of type | procollagen N-peptide front-end
(P I NP) in growth and development in children. Methods The clinical data of 99 children visiting in the ped-
iatric department of Guangdong Provincial Hospital of Traditional Chinese Medicine from March to August
2023 were analyzed retrospectively,including gender,age,height,weight,BMI, visiting season, Tanner stage,P
I NP.B-collagen degradation product (-CTx) ,N-terminal osteocalcin (N-MID). The general data of children
with different sex and P I NP level were analyzed. The partial correlation between P I NP and growth rate was
analyzed. Then the efficiency of P I NP for predicting the child growth rate slow was conducted by the receiver
operating characteristic (ROC) curve. Results The children height standard deviation, Tanner stage,3-CTx,
N-MID, height after blood drawing, growth rate after blood drawing, growth rate slowness had statistical
difference among the children with different P I NP levels (P <C0. 05). In the partial correlation, P I NP has
the correlation with B-CTx (+=0.671),N-MID (r=0.506), growth rate before blood drawing (+ =0. 551)
and growth rate after blood drawing (+=0. 474, P<C0. 05). In linear regression,P I NP was linearly correlated
with children’s height growth rate,and the greater the P I NP value was, the higher the children’s height
growth rate in the past or the next three months was likely to be (P<C0. 05). The ROC curve results showed
that when P | NP<{434. 8 ng/mlL,there was a risk of slow height growth rate in children (AUC was 0. 819,
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95%CI :0.712—0. 927, sensitivity was 80. 0%, specificity was 78. 6% ). Conclusion
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The P I NP level could

reflect the height growth rate of children in the past or the next three months in their daily life,and has certain

predictive value for the slow growth rate of children.
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(1) 2 [m] 5 a8 W I L 2 il i w3 4 A Kl i J5
SAAMEE. T#ILEEKERMEL, JLEA K#E
R LR — ) ) B B KA F K R (em/
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K= X365, (2) 38 o W L 28 i 1 A/ f5 2 4F 5
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g JLERT R 22:00 BF 4G 25 8. R H 8:00 J5 4
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] A5 R v i A7 )8 K 5 52 3 TAE R 1 (receiver op-
erating characteristic, ROC) f] & iF i 12 Wi &L g, LA
P<0.05 HERAZRIT¥EX.
2 % R
2.1 REMAILE TR
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mg/L)F Q, 21 (P 1 NP=>588. 11 mg/L). 3 4155
prifE2E Tanner 7373 .B-CTx. N-MID ., Ifl. )5 5 = .

MFEKER ARERZEVE, ERASITH¥E
Y (P<C0.05), L% 2,

=1 TRAMANILE—REAMILE

i H FB=51 L (n=48) t/X*/Z P
SER (xts.8) 6.9+2.7 6.8+2.4 0.114 0. 909
HE(zts.cm) 112.2416.5 110.9414. 2 0.428 0. 670
BrEtrEZEIMQ,.Q,) cm] —2.1(—2.6,—1.5) —2.1(—2.3,— 1.7 0.035 0.972
HHEIMWQ,.Q,) ke 17.4(14.3,21. 1D 16.8(14.2,20.3) 0.529 0.597
REARHERIM(Q,.Q,) ke —2.0(—2.6,—1.5) —1.9(—2.5,—1.5) 0. 644 0.519
BMI(z +5.,kg/m®) 14.5+1.1 14.2+1.3 1.475 0.143
B EW (V)] 4. 889 0. 090

HE%H 4(7.8) 7(14. 6)

e 42(82.4) 30(62.5)

fkZE 5(9.8) 11(22.9)
Tanner 7+ #i[2 (%) ] 1.021 0.312

1 46(90. 2) 40(83.3)

I /101 509.8) 8(16.7)
P I NP(x+s,ng/mL) 525.34174.7 554.24131.8 0.923 0. 358
B-CTx(x £s,ng/mL) 1.540.5 1.540.4 0.098 0.922
N-MIDIM (Q, ,Q;) sng/mL] 72.4(56.7,90.5) 75.7(66.5,93.4) 0.924 0. 355
it 7 B (2 sy em) 110.7+16.3 109. 3414, 4 0. 449 0. 654
el it I g M ) B BRI CM(Q Q) d ] 91(90,96) 92(91,97) 1.412 0.158
LG B R (2 £ 5, em) 114.2416.5 112.84-14. 2 0. 440 0.661
bt 7 A (2 s em /4R 5.943.1 6.04+2.7 0.072 0.943
5 B e 22 B B A R (M (Q, Q) »d] 91(89,93) 91(89,93) 0.317 0.752
bl 5 A KR (s em/4F) 8.0+2.6 7.9%2.6 0.208 0. 836
ARHECRER 2 (V)] 0.207 0. 649

b 8(15.7) 6(12.5)

75 43(84.3) 42(87.5)

x2 AEPINPKEILE—MERLE

Wi H Q Hn=33) Q, H(n=33) Q; H(n=33) X:/F/7Z P
Fln(%)] 21(63.6) 15(45.5) 15(45.5) 2.912 0.233
ER (s, %) 6.94-2.4 6.542.0 7.1£3.1 0. 431 0.651
B (xts.cm) 110.2414.3 110.2410.5 114.34+19.9 0.779 0. 462
BrbrfE2E (x5, cm) —2.340.7 —1.940.5 —1.740.9 5.929 0. 004
RFEFREXE (2 5, ke) —2.0%1.0 —1.94+0.7 —1.740.9 0.828 0. 440
BMI(z +s,kg/m®) 14.241.0 14.1%+1.2 14.6%1.3 1.692 0. 190
MIZEN [0 (X)) 6. 264 0.167

BE 1(3.0) 5(15.2) 5(15.2)

CES 28(84. 8) 24(72.7) 20(60. 6)

= 4(12. 1D 4(12. 1) 8(24.2)
Tanner 5+ [ 2 (%) ] 11.276 0. 004

1 32(97.0) 31(93.9) 23(69.7)

1T/ 11 4 1(3.0) 2(6.1) 10€30. 3)
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i H Q, H(n=33) Q, H(n=33) Q, H(n=33) X:/F/Z P
B-CTx(z +s.ng/mL) 1.340.3 1.540. 4 1.840.4 18.248  <<0.001
N-MIDLM(Q, »Q;) »ng/mL] 59.7(53.8,71. 4) 74.8(62.2,84.4) 90.5(75.7.112.3)  27.104  <<0.001
il it 5 B 5 (2 £ s em) 109. 1+14. 4 108.7+10.6 112.2+19. 8 0.505 0. 605
b AL 7 R B R CM(Q, - Q) - d ] 92(88,100) 93(90,96) 92(90,96) 0.507 0.776
5 & & (£ s em) 4.1+1.9 5.6+2.3 8.1+2.9 23.778  <<0.001
il AR K HR (£ s, om/4F) 111.74+14. 1 112.2410.5 116.7420.0 1.056 0. 352
b 5 B w2 AR R M (Q, ,Q5) »d] 91(89,92) 90(88,95) 91(89,94) 0.398 0. 820
i S5 R KR (s om/ ) 6.1+2.4 8.1+2.4 9.7+1.7 22.235  <<0.001
AR R [0 (V) ] 15.141  <<0.001

i 11(33.3) 2(6. 1) 1(3.0)

T 22(66.7) 31(93.9) 32(97.0)
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-8 BMI, B mibn il 22 R T bR il 22 TR 24 A8 i, 45

Bl ng/mL, JLEE B & A K HORFEAR 1. 386 cm/4F, L
Fa, FELP T NP 5L B A4 K R 528 P E A
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B 2B K F AT RE A (P<<0. 05) , WA 1,
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TR e M (P <<0. 05), WL 3, A S L s
2.4 LEAREEYRE LN S 4L EE S o PO NMID ke ek
Z UL MR 53 B 45 A s i B, P T NP PINP 0.671° 0. 506" 0.551° 0. 474
M 1 ng/mL, JLEE & & A KA 0. 011 em/ 8.CTx o536 o, 370" 0. 201
A B AR 1 bR 2, L B i A K S ] D . o
Jn0.695 em/4F, fhiiL)5,P 1 NP &30 1 ng/mL, : :
JLE G EAKERHI 0. 012 cm/4E;3-CTx A1 i P=0.05.
®4 NEEKEZEZMEZRNSTEMEDASR
X A &t SR B 95%CI B’ t P
Sl afn A AR R R PINP 0.011 .008~0.014 0.573 6.983 <20.001
B 0.695 .091~1. 300 0.187 2.282 0.025
i a5 A R PINP 0.012 .008~0.015 0. 680 6.778 <<0. 001
B-CTx —1. 386 —2.568~—0.204 —0.234 2.328 0.022
209 — H78.6%., B-CTx.PT NP —FB4 WA AUC K
g 15- — RoE 0.825(95%CI:0.723~0. 927) , AW ]y 84. 7% .
3 SR 71.6% . WA 2,
5 10 1.0
% i . o fi@’}’m
ST
B1 PINPSIEEKERNEMXE 0.4
2.5 PINP#mIULE A Kik £Z e ROC ¥ £ 0.2
ROC Mk @75, P 1 NP il JL# & & 4 K o &
2B 1 i AR AR BT (E B 434. 8 ng/mL, AUC 24 0. 819 0 Cleeg® POV
(95%CI:0. 712~0. 927) , R E R 80. 0% . 4 57 & B2 ROC#Z
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