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Clinical significance of increased vascular endothelial growth factor,
transforming growth factor-betal, and YKL-40 in the serum of children
with asthma

Yoon Young Jang, Hyun Seok Lee, Ji Eun Jeong, Eun Joo Lee, Suk Jin Hong, Hye Jin Park, Kye Hyang Lee, Wootaek Kim, Hai Lee Chung

Department of Pediatrics, Catholic University of Daegu School of Medicine, Daegu, Korea

Purpose: Vascular endothelial growth factor (VEGF), transforming growth factor betal (TGF-81), and platelet derived growth factor
(PDGF) are known to be involved in the pathogenesis of inflammation and remodeling in asthmatic airways. YKL-40, a chitinase-like
protein, and clusterin have been reported to be biomarkers for severe asthma. We examined the serum levels of growth factors, YKL-
40, and clusterin in children with acute asthma or stable asthma, and investigated their correlation with clinical findings and lung
function parameters.

Methods: Forty-one children (> 6 years of age) with asthma were enrolled, and 2 groups were defined: 23 patients admitted with
acute asthma (acute asthma group) and 18 patients with stable asthma (stable asthma group). The serum levels of VEGF, TGF-f,
PDGF-BB, YKL-40, and clusterin were measured using enzyme-linked immunosorbent assay and assessed in relation to clinical mani-
festations and spirometric parameters. Fifteen age-matched controls were also studied.

Results: The serum levels of VEGF, TGF-f31, and YKL-40 were significantly elevated in children with acute asthma compared to con-
trols. The serum levels of VEGF and YKL-40 were higher in the stable asthma group than in controls. The serum levels of VEGF, TGF-3;,
and YKL-40 were not different between the acute asthma and stable asthma groups. The serum VEGF levels in the acute asthma
group correlated significantly with asthma severity. The serum TGF-(3; levels in stable asthma group showed a significant inverse
correlation with (FEV:) forced expiratory volume in one second and FEF.sy7sy (forced expiratory flow between 25 and 75 percent of
expired vital capacity). Serum YKL-40 had no significant relationship with clinical manifestations and spirometric parameters.
Conclusion: Our study suggests that increased serum levels of VEGF and YKL-40 might affect asthmatic airways not only during
acute exacerbation but also in stable state and that serum TGF-3; might be a biomarker for airway obstruction in children with
asthma. (Allergy Asthma Respir Dis 2015;3:417-424)
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Table 1. Characteristics of the patients from two asthma groups
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Table 10]] A| A3}k
2. @3 VEGF, TGF—p+, PDGF-BB, YKL-40 %! clusterin2|

2343t

S VEGF S0 94 AAlollA thztol wish frosh
£ (563.3 £ 288. 7pg/vas 184.6 +111.7 pg/mL, P=0.007),

Characteristic Acute asthma group (n=23) Stable asthma group (n=18) Controls (n=15) Pvalue
Age (yr) 10.7+2.8(6-16) 94+13(7-12) 10.1£26(8-12) 0.21
Male sex 18(72) 14(70) 8(53) 0.58
Severity of asthma score 2(1-3) 2(1-3) NA 0.33
Duration of asthma (yr) 37+15(1-7) 38+1.8(2-7) NA 0.87
Atopic sensitization 20(87) 16(89) NA 0.72
Total serum IgE (kU/L) 479.0+£3274 365.8+211.6 NA 0.65
Blood eosinophils (mL) 786.7+506.8 487.9+249.6 - 0.09
Blood neutrophils (mL) 9,466.7+3,385.2 7.8002+1,791.3 - 0.23
Lung function test ND
FEV; Yopredicted 101.7+172 1024+95 0.91
FEV1/FVC %predicted 975+104 1002+72 045
FEF 259759 %predicted 86.9+346 856+17.2 0.78
PCa (mg/mL) 123492 6.8+59 0.12

Values are presented as mean + standard deviation (range), number (%) or median (range).

NA, not applied, ND, not determined; FEV:, forced expiratory volume in one second; FVC, forced vital capacity; PCz, provocative concentration of methacholine causing a 20%

drop in FEV;.
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QP71 AR A = izl wis) folhAl w2 S B Zp2F tiztat Blaske] frofgt Ahol S HolA] Fkom(155.1+
thH(688.1+ 488.7 pg/mL vs. 184.6 +111.7 pg/mL, P=0.005). 93 43.3 pg/mLvs. 114.9 + 57.7 pg/mL, P=0.4; 1574 £ 79.1 pg/mL vs.
AT} vjwste] oFY 7] HAlFo| A @358 2AZko] =9koL) 114.9 + 57.7 pg/mL, P = 0.4, respectively), & 2] Alo]of| & 2}o]
BAASZ FooIA] = RITH563.3 £288.7 pg/mL vs. 688.1+ 7} RAHP =0.5) (Fig. 1E).

488.7 pg/mL, P=0.06) (Fig. 1A).

338.

TGF-f S4B/ Aol dizxwtah vjwsto] fo06H4 3. 24 MAZoMe| &3 VEGF, TGF-4, PDGF-BB,
=9k m(1,169.1 £494.1 pg/mL vs. 447.2£196.8 pg/mL, P= YKL-40, clusterin SHZtS0t &t et ZAMA A4 8!
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S-OJBA] = OFQITH(776.9 £ 486.5 pg/mL vs. 447.2 +196.8 pg/mL, 573 HAEoA B3 VEGE S7332 A aob=9] A, 4
P=0.2). T3 g4 Ao A Y] SRS Q7] AT Bl A A% 7I7E Y T 54 A4 (symptom score) =S
Sho] QLo BAIH O R RSk = Ok TH1,169.1 4941 pg/  HOJA| RO KTk A] HA O] FF ok FOR A S K
mLvs. 776.9 £ 486.5 pg/mL, P=0.08) (Fig. 1B). o= Ao & ARSI tHr=0.51, P=0.03). t"}f&, 4 TGF-fi,
3% PDGF-BB S44F2 947 AATat oFg7] WAl B5o]  YKL-40, PDGF-BB Y clusterin 43t 4] Aof59] A,
A Zyz7y Y2t} Blaesto] §-0J3t Zfol & HolA| ggkow AA A& 717 U T s A D WA T 7Y W T
(2,351.3£175.9 pg/mL vs. 1,780.6 £ 111.3 pg/mL, P=0.6; 1,413.8 S} 3-03t &AL Ho x| 9Fofrh w3t EF = IgE 71 o Y
1 561.1 pg/mLvs. 1,784.6 £ 111.3 pg/mL, P= 0.6, respectively), T+ SAE A §2L 5 & A AAETE BE A4S 0| 89

RAT APl 74 RATOIA 2 AL B BAY o WS HOIA SR9LTHTable )

0 2 §oJ5kR] = 9Fokrh(P=0.08) (Fig. 10). S TGF-B1 5744 FEV.2] %l &30} 5 A4 2 = F-2514]
WY YKLAO S 4 AT ol Mo R0 = Rskert bR S HATHr=-0.44, P=0.06). B4

#=9k0 (109 4+ 6.3 ng/mL vs. 1.7 £ 0.4 ng/mL, P=0.005), {F57] VEGF, PDGF-BB, YKL-40, clustering< FEV,, FEV//FVC,

HAT A i ztol] Hisl ROl 2 SAFHS BATHILS  FEFasw s, 52 %S 3HET} -oleh RldS Holx] ohokar, v

+79 ng/mL vs. 1.7+ 0.4 ng/mL, P=0.007). Z1&J\} 43 A4t EFEA-EHAR A PCo8l Z444e] 2 14k (logPCao) = K=

QP71 A Abolefl= ol gt Aol 7F 1Atk (P = 0.9) (Fig. 1D). SIS0l frofet Uelde HolA] ¢ 3ATh(Table 2).
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Table 2. Correlation between clinical parameters and serum levels of growth factors, YKL-40, and clusterin in acute asthma group

Correlation coefficient (1)

Variable :
VEGF TGF-B PDGF-BB YKL-40 Clusterin
Age 0.09 0.1 0.27 —0.08 0.27
Duration of asthma -0.09 -0.29 0.13 017 —0.31
Asthma severity 051* 045 -0.28 0.34 -0.26
Symptom score during -0.13 0.01 0.13 0.03 0.19
admission
Total serum IgE 0.05 -0.35 -0.12 044 0
Blood eosinophils 032 0.01 0 022 —0.16
Blood neutrophils 013 0.13 -9727 0.26 —021
Lung function
FEV; %predicted 0.19 044 —0.31 0.03 —-0.24
FEV:1/FVC %predicted —0.01 —0.01 —-0.12 —0.19 —0.26
FEF25%-75% Yopredicted 0.18 —0.27 —0.31 0.07 —0.09
LogPCz (mg/mL) 0.22 —0.06 0.08 0.13 0.28

VEGEF, vascular endothelial growth factor; TGF-1, transforming growth factor beta'; PDGF, platelet derived growth factor; FEV+, forced expiratory volume in one second; FVC,
forced vital capacity; PCa, provocative concentration of methacholine causing a 20% drop in FEV;.
*P=0.03.'P=0.06.

Table 3. Correlation between clinical parameters and serum levels of growth factors, YKL-40, and clusterin in stable asthma group

Correlation coefficient (1

Variable .
VEGF TGF-B: PDGF-BB YKL-40 Clusterin
Age -0.09 044 0.36 -0.30 —0.23
Duration of asthma —-0.14 —0.44 0.14 —059 0.16
Asthma severity -0.13 0.06 0.56 -029 —0.13
Symptom score during admission —0.39 —033 —0.14 —074 —025
Total serum Igk 022 -0.39 —0.33 —0.16 —0.05
Blood eosinophils 0.15 —053 0.19 0.38 0.22
Blood neutrophils
Lung function
FEV: Yopredicted 0.37 —0.63* 0.27 —-0.28 0.29
FEV:1/FVC %predicted 0.19 —0.26 0.04 0.06 0.17
FEFs5%-75% Yopredicted 0.01 —0.67* -0.26 0.22 0.44
LogPCa (mg/mL) 012 048 0.19 044 0.36

VEGF, vascular endothelial growth factor; TGF-1, transforming growth factor beta'; PDGF, platelet derived growth factor; FEV;, forced expiratory volume in one second; FVC,
forced vital capacity; PCx, provocative concentration of methacholine causing a 20% drop in FEV;.

*P=004,

4. Or87| HMAIR0IM2| &3 VEGF, TGF—p:, PDGF-BB, e Fogh QS BYlth(r=-0.67, P=0.04). 12 FF
YKL-40, clusterin SHZtSa} Q1A QAL ZAMA AZ4 L VEGF, PDGF-BB, YKL-40, clusterin 23352 FEV,, FEV)/
07 |s AZSate| N FVC, FEPass 750 2] %91l &5 4HE3} f9J3t TS Holx| gk
QPg7] HAEeA 5788 % VEGE TGF-B, PDGF-BB, T} w[EFZ2 U3 A ol A] PCx 0 2 17k (logPCog) TH= HE 54

YKL-40 ¥ clusterin 8 7L5-2 H4] Aob5e] A7, A A& 7] ghEo] foeh HadS WolA] ¢k ATH(Table 3).

7k Rk GAlo] HA] S35 T A4 e B S Holx] o

okom, 4 FIgE 2 B W] SA W 35 5 59 AARA o

AT HAGS Ho|X] ¢FhrH(Table 3).
B TGE-p, 247k 1A 4obSo] FEV, w273 S-0lat 20} 4] kx}ol| A A VEGE, TGF-p, @ YKL-40 2752
IS HAOH(r=-0.63, P=0.04), 3 FEFass s %0158 573 H4] o8t off tfz<tol] vlsh foJakA S718ksith o5 &
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