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Abstract : [ Objective ] To compare the efficacy, safety and adverse events of polyethylene glycol recombinant
human growth hormone (PEG-rhGH) treatment at different dosage on children with prepubertal growth hormone deficiency
(GHD) children, guiding clinical medication. [ Methods] A total of 37 cases of children with prepubertal growth hormone
deficiency children diagnosed in the Children Growth and Development Center of the First Affiliated Hospital of Sun Yat—
sen University from June 2015 to October 2016 were collected, which were randomly divided into two groups: 19 cases in
the low—dose group (0.12 mg/kg per week ) and 18 cases in the high—dose group (0.20 mg/kg per week ). Both groups
received PEG-rhGH injection subcutaneously once a week for 26 weeks. Height, weight, height velocity (HV ) , height
standard deviation scores (HtSDS) , bone age (BA) and serum IGF-1 level were monitored and adverse events information
were collected during the treatment. [Results] The HV, HiSDS and serum IGF-1 level of both groups were significantly
higher after treatment (P < 0.001). The HV, HtSDS increment (AHtSDS) and serum IGF-1 level of the high—dose group
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was higher than that of the low—dose group, but there was no significant difference (P value 0.055, 0.052 and 0.054, re-
spectively ). There was no significant difference in HtSDS and bone age increment between the two groups (P > 0.05).
During the treatment, 6 cases (16.2% ) of local lipoatrophy at different degrees [3 cases (16.7% ) in the high— dose
group, and 3 cases (15.8% ) in the low—dose group |, related to the fixed injection site occurred, which improved in 3—
6 months after changing the injection site with guidance. 6 cases (16.2% ) of hypocortisolemia [4 cases (22.2% ) in the
high—dose group, 2 cases (10.5% ) in the low—dose group ] and 2 cases (5.4% ) of subclinical hypothyroidism [ 1 case
(5.3% ) in the high—dose group, 1 case (5.6% ) in the low—dose group | occurred. There was no significant difference
in the incidence of adverse events between the two groups (P > 0.05). There was no serious adverse event occurred.
[ Conclusions ] PEG-thGH can promote the linear growth of children with GHD effectively and the growth rate of the high—
dose treatment group seems to be better than that of the low—dose group. There is no significant difference in adverse
events between the two groups. A certain degree of local lipoatrophy occurs during polyethylene glycol recombinant human
growth hormone treatment. Attention must be paid to the replacement of the injection site to prevent and reduce the occur-
rence of adverse reactions and improve treatment compliance.

Key words: long—acting growth hormone ; growth hormone deficiency; dose; efficacy; comparative study
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Table 1 General baseline information of the two groups of children (x+s,n/N)

Charateristics LDG(n =19) HDG(n =18) X’ P

Sex (male/female) 8/11 12/6 2.245 0.134
Agelyears 7.22+2.52 6.83+2.69 0.45 0.650
BMI/(kg/m®) 14.60+1.77 14.83+1.95 -0.374 0.710
HV/(cm/years ) 3.90+0.25 3.86+0.30 0.660 0.514
HtSDS -2.78+0.81 -2.84+1.00 0.212 0.833
IGF-1/(ng/mL) 100.48+46.08 100.93+47.64 -0.021 0.983
BA/years 5.03£2.55 5.04+2.08 -0.014 0.989
Height/cm 108.33+15.08 106.66+11.60 0.376 0.709
Weight/kg 17.40+4.98 17.12+4.65 0.172 0.864

LDG: low—dose group; HDG: high—dose group
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Table 2 Comparison of HV between the two groups of children after treatment (x+£s)
Time points/F, P LDG(n=19) HDG (n = 18)
Baseline 3.90+0.25 3.84+0.31
4 weeks after treatment 10.04+5.59 13.60+7.93
13 weeks after treatment 9.71+3.74 11.98+3.74
26 weeks after treatment 8.83+2.94 10.65+2.51

MANOVA for within—subject effects :
F,pP*
F.,P'

ANAOVA for within—subject effects:
F.,pP*
F.,pP'

ANOVA for between—group effects:
F,pPc

53.715,P < 0.001
1.518,P =0.228

41.078,P < 0.001
1.810,P = 0.180

3.939,P =0.055

HV: height velocity; LDG: low—dose group; HDG: high—dose group; P for within—subject effect; P’ for interaction effect; P

for between—group effect.
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Table 3 Comparison of HtSDS and AHtSDS between the two groups of children after treatment (x£s)

Time points/F, P LDG(n=19) HDG(n = 18)
Baseline HtSDS -2.78+0.81 -2.84+1.00
4 weeks after treatment -2.70+0.78 -2.72+0.99
13 weeks after treatment -2.56+0.67 -2.53+0.98
26 weeks after treatment -2.43+0.62 -2.32+1.02
MANOVA for within—subject effects :

F,P* 42.648, P < 0.001

F,pP' 1.747,P = 0.177
ANAOVA for within—subject effects :

F,P* 96.302, P < 0.001

F,P’ 3.669,P =0.035
ANOVA for between—group effects :

F,P* 0.003, P = 0.959
Baseline AHtSDS
4 weeks after treatment 0.08+0.09 0.13+0.14
13 weeks after treatment 0.23+0.20 0.32+0.15
26 weeks after treatment 0.35+0.28 0.53+0.17

MANOVA for within—subject effects :

F,pP*
F,pP'

ANAOVA for within—subject effects :
F,P*
F.,pP’

ANOVA for between—group effects :
F,pPc

56.619, P < 0.001
2.391,P =0.107

85.282,P < 0.001
3.381,P = 0.050

4.051,P = 0.052

HiSDS: height standard deviation scores; LDG: low—dose group; HDG : high—dose group; P* for within—subject effect; P for

interaction effect; P for between—group effect.
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Table 4 Comparison of IGF—1 between the two groups of children after treatment

R4 BT EMARILIGF-1LLE

[(Iis), n(%), M(st; P75)J

Time points/F, P LDG(n=19) HDG(n =18)
Baseline 100.48+46.08 100.93+47.64
13 weeks after treatment 208.79+82.58 258.00+79.30
26 weeks after treatment 217.83+£100.46 290.29+118.81
MANOVA for within—subject effects :

F.,pP* 87.388,P < 0.001

F.,pP’

ANAOVA for within—subject effects :
F.p*
F.,pP’

ANOVA for between—group effects :
F,pPc

3.779,P = 0.033

51.783,P < 0.001
2.525,P = 0.099

4.001,P = 0.054

IGF-1: insulin—like growth factor—1; LDG : low—dose group; HDG : high—dose group; P* for within—subject effect; P’ for

interaction effect; P for between—group effect.
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Table 5 MANOVA for the simple effects of the time points for the two groups of children

Groups Value F P
LDG Pillai’s trace 0.639 29.204 < 0.001
HDG Pillai’s trace 0.785 60.239 < 0.001

LDG: low=dose group; HDG : high—dose group

xR6
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Table 6 Multiple comparison of the time points within the two groups

Groups I J(weeks) I-] P 95%ClI for (1-])

HDG Baseline 13 -157.071 <0.001 -203.100,-111.041
Baseline 26 -189.365 <0.001 -248.996,-129.733
13 weeks 26 -32.294 0.784 -103.486, 38.898

LDG Baseline 13 -108.311 <0.001 -151.850,-64.771
Baseline 26 -117.353 <0.001 -173.758,-60.947
13 weeks 26 -9.042 1.000 -76.383,58.299

LDG: low—dose group; HDG: high—dose group; P was adjusted using Bonferroni.

Table 7 Simple effects of group at different time points

RT  AER R T S A B I R

Time points Total Squares df Mean Squares F P

contrast 1.821 1 1.821 0.001 0.977
Baseline

error 74534.407 34 2192.188

contrast 21727.814 1 21727.814 3.307 0.078
13 weeks

error 223363.158 34 6569.505

contrast 47111.520 1 47111.520 3.931 0.056
26 weeks

error 407512.930 34 11985.674
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Table 8 Comparison of BA between the two groups of
children after treatment [ (x+s), M(Pxs,Pss) ]

Time points/ F, P LDG(n=19) HDG (n = 18)
Baseline 5.03+2.55 5.04+2.08

26 weeks after treatment 5.46x2.57 5.57+2.25

F, P 104.250, P < 0.001

F,P 1.129,P = 0.296

F, P 0.006, P = 0.939

ABA/ACA 0.99(0.50,1.00)  0.99(0.50,1.20)
Z,P -0.413,P = 0.680

BA': bone age; LDG: low=dose group; HDG: high—dose
group; P for within—subject effect; P’ for interaction effect;
P for between— group effect; P’ forbetween— group effect of
ABA/ACA
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Table 9 Comparison of adverse events between the two

groups
Adverse Events LG Hpe
(n=19) (n=18)
Local lipoatrophy 3 3
Scoliosis 1 2
Hypocortisolemia 2 4
Subclinical hyperthyroidism 1 1
IGT/IFG 1 0
Hypercholesterolemia/Hyperuricemia 2 4
Total 10 15

IGT: Impaired glucose tolerance; 1FG: impaired fasting
glycaemia; LDG: low—dose group; HDG: high—dose group;

A and B shows the improvement of lipoatrophy. Patient No.11, fe-

male, 7 years and 2 months old, A shows the position of the left upper
arm, atrophy was found after 3 months of high—dose injection, andB

showslipoatrophy disappeared after 3 months of stopping local injection.
1 ZBILREEMZES
Fig.1 Lipoatrophy of the patient No.11
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Patient No.31, male, 4 years and 1 month, Figure 2A shows

the position of the right upper arm, lipoatrophy was found at 3
months of low—dose injection, and Figure 2B lipoatrophy disappeared
after 3 months of stopping local injection.
B2 2ILEERES
Fig.2 Lipoatrophy of the patient No.31
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IGF-1 /K V21T thGH 22 ME R APERY 32
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L) S 384 O 52 U 28 5 B IGF -1, IGF—1 & —Fh 5 g
& R G5 H RNy R AR ALY A1 40 i A= K 2 KL IGF-1
RN EAEREERERERNEZEY R, 16F-1
TE I3 18 7K 7 B 2B R B AR T AR Ak T
IGF-1 T S 8 1 AR KR 40, R AR KR
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K10 EEBEMERSTEHEREILNERKEMNLE
Table 10 Comparison of growth data between children with and without lipoatrophy [ (x+s), n(%), M(Pss, Ps) ]

Items without lipoatrophy (n = 31) with lipoatrophy (n = 6) tzZ P
Agelyears 7.02+2.78 6.38+1.56 -0.795 0.442
Sex 0.189"
Male 15(48.4) 5(83.3)
Female 16(51.6) 1(16.7)
Weight/kg 17.49+5.00 16.08+3.23 -0.658 0.515
Height/cm 107.68+14.24 106.70£7.99 -0.162 0.872
HiSDS -2.84+0.96 -2.67£0.46 0.414 0.682
BA/years 5.26+2.38 4.29+1.72 -0.940 0.354
IGF-1/(ng/mL)
Baseline 103.106+48.346 87.867+25.510 -0.746 0.460
13 weeks 236.320+84.428 200.330+74.701 -0.971 0.338
26 weeks 262.768+114.279 187.667+86.401 -1.521 0.137
HV/(cm/years)
Baseline 3.87+0.28 3.85+0.31 0.191 0.849
4 weeks 12.66+7.06 7.20+4.49 1.811 0.079
13 weeks 10.80+4.02 9.47+1.67 0.793 0.433
26 weeks 9.99+3.02 9.37+1.42 0.494 0.6251
ABA/ACA 0.992(0.501, 1.103) 0.995(0.867, 1.003) -0.021 0.983

HtSDS: height standard deviation scores; BA: bone age; IGF-1: insulin-like growth factor—1; HV: height velocity. 1) for

Fisher's exact test; ABA/ACA used Z for nonparametric test, other variables in this table used ¢ for independent ¢ test.
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