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Abstract

Objective: To investigate the changes of pulmonary function and serum inflammatory factors in
asthmatic children with pulmonary arterial hypertension. Methods: To study the changes of pul-
monary function and serum markers in asthmatic diseases with pulmonary hypertension in child-
ren. Methods: 90 cases of asthmatic diseases were selected in respiratory department between
September 2017 and April 2019. According to the systolic pressure of pulmonary artery was = 25
mmbhg or not, the children were divided into 30 cases of PAH group and 60 cases of non pulmonary
arterial hypertension group. The lung function was measured by tidal inhalation, and compared
minute volume, tidal volume per-kilogram, the ratio of inspiratory time to expiration time, the ra-
tio of time to peak tidal expiratory fow to total expiratory time, the ratio of volume to peak expi-
ratory fow to total erpiratory volume between two group compared Serum CRP, SAA and D-dimer
and Brain natriuretic peptide, and Procalcitonin between the two groups. Results: The levels of MV,
VT/kg, Ti/TE, TpTe/TE and vptef/VE in the pulmonary arterial hypertension group were lower
than those of the non pulmonary arterial hypertension group (P < 0.05). The levels of PCT and BNP
in pulmonary arterial hypertension group were higher than those of non pulmonary arterial hyper-
tension group (P < 0.05). Conclusion: There are different degrees of small airway obstruction in
asthmatic diseases. The degree of pulmonary function decline in pulmonary arterial hypertension
group was more obvious than that in non pulmonary arterial hypertension group. The levels of
serum inflammatory factors (PCT, BNP) in the pulmonary arterial hypertension group were sig-
nificantly higher than those in the non pulmonary arterial hypertension group.
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HE: R0 S50 4k & M 3 Bk s B & LI Th 88 R 35 5 VK- PRI BT 5T . vk iREEREE
2017-09% 2019-04[8F Be#WUE K1906is SRR B L, RE\ELE B G Iz ER B ILa AMEI Ak
EEHAMIESI KR EH, 73306 6061 E L. MPEAEILFTIEE: 5808 S & (minute volume,
MV). AJr#S & (tidal volume per kilogram, VT /kg). "L [the ratio of inspiratory time (TI) to
expiration time (TE), TI/TE]. iAU&H7 [8] [the ratio of time to peak tidal expiratory fow (TPEF) to total
expiratory time (TE), TPEF/TE]. XIgEAF L [the ratio of volume to peak expiratory fow (VPEF) to
total erpiratory volume (VE), VPEF/VERH/T AR ELEL . MHABRENIMIBC-RMNEH. MIFEHEE
EAHA. BERE. BRI, D-REFTERAUMLE . &5 MaikEEHMV. VT/Kg. TI/TE.
TPTE/TE. VPEF/VEKHE&TIEMishikeE E4H B ERIEGH#E (P < 0.05). FisikEmEAMFER
F BRBOK-FETIEms ks EH HERIF SR IFER XL (P < 0.05). 4ik: W EERFYFENF
EE/NS BT . Fisiike EAMTIee T R LRk R AR, i3k 4 ik L)
RTHEEERE. MAkEEARSRE. WRMK. D-ZREKFHRS TIEMNKEEL, L4
MR E KT i R B 08 RS R 5 2 FR AR R AR R 1

XA
Wi SRR, FBIEkEE, FiThRE, C-RELEH, MHHRHEOA, FBERE, MRk, D-—3Rk
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1. 5|

JUEE Py SRS S — P E VERF IR R e, FELURE M. Wi B9 ImREI, BARBR. W
HER Aoy REER S FHNAXREMEEAR, JLEEE ., b SV SCRE R BIISCUVE REK
Wio Wit SRR AR RBET E, RE NS SN FERE MR, (IR, R 3 &
e & S U ks s (pulmonary arterial hypertension, PAH) [1]. Jifish bk i T in E45 O %5 5, S8 O
FAREE S, VR, O AN JE AR R, TS A O SR TR DR, X
JL B ™ B A (2] Mt K e e ) LB I AN [R) AR B b ml A, o — b 7™ B g ) L e Ak e 1) S o
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MR EA—TFRIESE, JLE PAH B 3.7/% H[3]. JLE PAH IGREFE. AMEA LAY, T
AR, —HHIHRIEKRI, WEEAE R ER BB, HiEERER, BERE. &
TFE 5 4R 53 Wi S5 P 9 4 e i sl Jk v . RR ) LA T e % MLV 98 E IRl F /K P AR RO 7T, Bl S IR .

2. ZIRE
2.1 &R

IEHUER BT 2017~09 & 2019~04 [H)43: B #6190 oM BB &)L, Forh 53 48 15, 4 42 5, k%
2MNH~4 %, FHIER(1.35+0.65)%, AFE11.6+1.2) kg, HF(81+5.6)cm, HHMBERAR. KE
WA T B SO M A8 S s o I FH 25 37 Bt P A 2 U o N B8 ) LIV I 0 Fik e J& (Pulmonary artery systolic
pressure, PASP), ishiki4iE > 25 mmHg [ 58 LA E il 3 fik s F [4], KRR & 75 6 i3l ik e R4 i
I3 izl ik e e 28 (30 51) At 2l ik i i 2E.(60 1) Milishfikess 2, 55 17 %, 2o 13 %, 4El 2 AN H
~4 %, PR (125 £ 0.51) %, JLEERERG 3 B, Wi SR A& 10 Bl BASCRE R 12 41, LAEM
KREAR 5B AEMshbkm e, 55314, 229 ], Fi 3 NMH~4 %, FHFEH(1.45+£042)%, JLE
BN 8 . Wi ST AR 17 B BRI K 256, XREMA B AR 10 6. BALE)LEER. £
WS — MR P LR R G 2 (P > 0.05), A AT HE.

22. WERHE

2.2.1. BhIhaEmE

W AR B5, KA WNGES TR IR A . A2 B LECEANENM, 78 FHUUE,
B O &, A A A AR - e, JEE 5 R, BRI R, HECPEME. SIS
JUEAREI 2 %, BAEERE MR, IERS TS
2.2.2. MBLRHEREFRIE

ANBE 24 /NEFN SRR BB LERIK L, N HBE ST ARG ILE CRP. SAA /KFHHTIE M LB, NH4
H SO ILEACHT M3 D-D /KP4 700 e AL as, 57 H BV 5 R OEEEXT BNP. PCT /KPR T e FILb %3¢
2.2.3. BEZEEME PASP

) FE S P 2 3 . 25 A 320 £ PASP, R0 2 M i o e K = 2R A o I SRSk M FE A 8%
W EURELR A 2 5 SR T AR — 2, MR SRR R . RIS LA R 25 Ap, FFit
— G AHN PASP (Ap = 4v2, JLrb v o =R R FUHE s PASP-RAP + Ap, it RAP A4 55 ) [4]
2.3. GeitFabTE

K SPSS 21.0 St ab s, THEERILL X +5 Fox, MALA] ELECR ¢RI Ak H 22 5 BB,
HEEE R ) &R, KH XPKE, LLa=0.05 AKKKAE P<0.05 NZERESITEENL, P<0.01
NESEHEEG T FRE L.
3. &R
3.1. FhThaEMELSER

It 20y Jok ey e 4645 it 2 Bk v s 2Lt D RE U0 48 A 2 Bl R E(MV) . A TR & (VTIkg) . TRIF EE
(TUTE). JAUER [8] (TPEF/TE) ik & 25 A1 LE(VPEFIVE) 45 IR, fitish ik = £ 40 MV, VT/kg. TI/TE. TPEF/TE.
VPEF/VE 1855 /K- VB AR s ik s R4 54K, HZER A e (P <0.05), W% 1.

DOI: 10.12677/acm.2020.107176 1158 I A 125 2k


https://doi.org/10.12677/acm.2020.107176

Table 1. Comparison of pulmonary function between children with and without pulmonary hypertension ( X s )
= 1 BhshbkS EE S IER TPk S ELHE LA TIREELER (X +5)

2153 % MV (L/min) VT/kg (ml/kg) TITE (%) TPEF/TE (%) VPEF/VE (%)
Jiti B ik v 21 30 212+051 7.01+1.50 0.66 + 0.07 16.72 £ 0.96 20.29+2.21
Atz ik s e 4 60 2.43+0.39 8.31+0.54 0.73+0.05 27.57+1.61 28.61+1.07
t -3.15 5.92 -4.25 -39.97 —24.20
p 0.00 0.00 0.00 0.00 0.00

3.2. MFRIERFRELR

Tzh ik e E A S5 ek = 40 ¥6 4% PCT. D-D. BNP M /K-Fideftizhik s EA S e, B2
HYit2Em (P <0.05), W& 2.

Table 2. Comparison of serum inflammatory factors in children with and without pulmonary hypertension (X +s)

= 2. BhshbkS EE S IER TPk S ELEE ) LIE AR FRFEEB( X £5)

) (kA CRP (mg/L) SAA (mg/L) PCT (ng/ml) D-D (mg/L) BNP (pg/ml)
Jiti B ik v 21 30 9.19+8.33 34.65 +18.03 0.57 +0.56 1.53+1.38 374.77 £199
ARtz ik s e 4 60 8.33+5.77 27.59 +14.97 0.38+0.21 0.47 £0.21 84.72 + 48.02
t 0.601 1.85 3.01 419 2.84
p P >0.05 P >0.05 0.00 0.00 0.00

JUEE NG . Wi SVESCUE R BAISCUVE R SCUVEITR B A RS Mk R AR R, B4t
25 (P> 0.05) L% 3.
Table 3. Comparison of incidence of asthma, asthmatic bronchitis, bronchiolitis, bronchopulmonary dysplasia pulmonary

hypertension in children (X?)
# 3 )LEMRE, HEMTSEL EAXSER. XSEMHL BT RMEEKEELERLEX)

Hil Jifi 3 ik e s 21 ARtz ik s e 4 &t A2 1%
W Ty 3 8 11 27
Wiy SR R 10 17 27 37
BASTER 12 25 37 48
TRERMRKEAR 5 10 15 33
&Gt 30 60 90 33
4. ¥ig

PAH & — 28 H1 AN [R] Ao AL 5 250 LA AL 6 BE 459 S8 T D9 R AE Pl A B A BRER S AE . H AT PAH
XN WPIHRERES T, A0FERNMEIKCESE > 25 mmHg (1 mmHg = 0.133 kPa), Bzzik
A TP AR E > 30 mmHg, HEMIME RO EEFKARE < 15 mmHg, HAHLEH /) > 3
Wood $AL[5]. PAH 51 EHT ML Py Bz 4R « 394 S e S 5 Sl ifi e B Ay, ™ B 52 me Ol D
[6]0 PAH J2& % 288 o it o s i W, L™ B (R 9 e 2 —» IR PR BSCRIE T ), sl 70 L Jo i ks 25 071k,
AT A s bk R L, (FRES ORI, FiZW. FIaIT, e m R LA R .
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AN U BPEBR ITIE R W 1) AR NUEEE, SR rg e SR, SR WA B
bof , I TR ERORR [ M B S, WP (I AE K s 2) R FHBE R IR 24500 I ST, 7k SV U 35 3) 1%
G ACEIRAN B2, RIS W7 (5 R M, 45 58 ) L [ B g 3, i 845 S B 15 0 3 FH 7 9K S < IR 8
RIS W 1) fE SR LR B2 MU S RIER E B A 1) FES 0.1%'E EJRE 0.01 mikg, it
® <03mlk, PLERIETERSE, BILATTE 15~30 4380 Py i SAEIRTS BIZEME, T RIS E oM.
AT REAS I B T REBURE SN B 4 ) LA S T ReAR A FHERAE . &S HTRPRIKIE 2016 AR AT L
Jil Thfe & 5046w GEl SPIRI T BE) [7]. Wi S LT AIEBRAE, R - 2 R OB R SR 51 SIS,
P T PR o A R T RS U e 2 O Y- fl i SR A L3 BH ZEARFAE AT BRI PRy SR PR 12 T 8]«
AHIF 7 R ISk R R 4H MV [(2.12 + 0.51) L/min]. VT/kg [(7.01 + 1.50) ml/kg]. TUTE [(0.66 + 0.07)%]+
TPEF/TE [(16.72 + 0.96)%]. VPEF/VE [(20.29 + 2.21)%]#EAr/K T AR sl ik B 8wk, HZERH S
TH R (P < 0.05). Z MU DhRETE P L2 IR R IF EE 9 0.67~1.00, it . i LI it 32 R 5 B
SAHIEK, WRIRLERRAG . AHIE T il sl ik i e 4 2 LIROVE LU B 3 S % E K. AMEI2E# AR TPEFITE K&
VPEF/VE /2 WLFIRGE (/NSIE ) PHZE M B b, PHEEEREE, [UIEARK[4] [9]. AW 7L PR T Re s R
WRoR, EhikE R/ N CEZE . E A 2EE A e SRR 8 LSRR, M SRR, il
Dife#h 2, B 5K 4E PAH [10].

B AUMifNk(Brain natriuretic peptides, BNP)3:= 2L i % NLAH ML & 5 73 W 1) — Fh RS ORI 3R
[11]. NT-proBNP &7t BNP £ s #2 = A TG KSR v, H S BNPLL A i AAAE T g ER
EEERE, PRI, W, BURIE R EAA IYERIANME12]. Leuchte SE[13]& I, LK
NT-proBNP 7KF R A il e s VPG il s ik R /K 225 fabn . A IR B ML NTproBNP /K-F 5
PASP IEMIZE, 5475 ThAEMAS i)™ B LA [14]. E WA SRR ETRE, Mm% BNP K 5 Mizh ik
e B 2 TEAH DG, BNP BB ST TR0 fili 0 Jok v 1 HBCAI PR VE A il 3 ok s 7K ~F- R AR 473 14 2 4 BNP
BAY M., . 6B imtE . SeE N RS ER . BNP AGZEIRe. ik AN RZE R
M, Oz RS, BNP (G SORER N, H5 A SR E RIFHIMISHE, o B8 O ThEEIRAS[15]
AHIF 7t 22 W A S ik e R 4H BNP [374.77 + 199 (pg/ml)]/KF- 5 AR Milizh ik e I 4 i » HZE R A Giit ¢ (P
<0.05). D-D @& i LRI Bk Ja =28 0 — FhopE R MR BE R = . B4Rk, BN ¥ £ 7K Geneva R 5
D-D 7KF-EE A FH 18 BT 4k 2 7 7 H: A RE S il A ZE (1 7 1 #5[16] . Lee C. W.ER[171WF 73R BH, filizh ik
R B F SR AARLL, D-D K ET R . G W FCIE S B 4k & it sh ik i S 2B v, Ik D-D
KPR AR 3 ik i =, H D-D /K5 PASP 2 IEAH . AHF 58I SERfish ik i 20 D-D /KP4 3EMt
keSS e, HZERBEAS %5 (P <0.05). PCT &g HORIR /MBI RS, &M ImT
K, AZAENEEKEEm, ERNIMEELr, HHERBUERE, HEC/E VAL IR aE g ™ B AR e
B Z AT IR . WA PCT AR T 0.1 ug/l, ByeRS N THWER. dE -l PCT 7
w1, HOS AT G 18 S IRIRPUAER N A — AN ER[18]. AN LR sk 4l PCT /K-F
ARSI e 2 e BB SE[ 191 AR B, BE4)) ) L B0 M R A A A Jili i SR A A5 /O T RERRAS
Wiy SARFE R, AR . AWFFURER LR . WGBSR R BASCRE R XREMKEAR
Sfishikim ek AER L, LB X (P > 0.05), AWARLERGZ M. MBS E L Pa0O,. Sa0,
WA SRR, PaCO, BB T, $R/RIFAEBE, PaCO, K Pk, B FEREM™ &, lish bk T Vg5
I BESE T R NS BRI R FE RGP EE, fi s R AR BEER™ ,  A O IR B AR RO 8, I B2 [19] [20].

AW TEE R SCERARAL, B FUAAAAE A AR BE /N STERL ZE RS, 3 ik IR 4Lt Dh eefabn 25 2
# T, Hr TPEFITE &5 VPEF/VE 72 [ BUFIRGE 32 102 FE M B0y, ZONE <20, Fp 51T,
S VAN AN LRI D RS AT 5E . BURII S B4R bR . Mizhlikim E4d PCT. D-D. BNP Il 5E /KPR fitizh ik
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e R AL e, AR R LTS BERE R 225 15 hr. JLE PAH IRIKRIUIER 7, FHIAS PRI, &
WUiaifE s e, AERRZ s i R A sl ik e, DR SRR R A B RI2l. RHNGYT, ik
T LOT D RESR IS R -

= B
AWFRLT B0 ) LR B PR R A AR, LR RSB AT,
B30k
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