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Abstract

Objective: To analyze the association between pulmonary function and asthma exacerbations in
preschool children with abnormal red blood cell index [mean red blood cell volume (MCV), mean
red blood cell hemoglobin content (MCH) and mean red blood cell hemoglobin concentration
(MCHC()] at initial visit. Methods: A total of 200 children with complete clinical data were collected
from January 2021 to January 2022 in Rizhao People’s Hospital due to bronchial asthma and un-
dergoing pulmonary function test. The children were divided into 3 groups according to whether
the red blood cell index was abnormal or not. They were group A (normal erythrocyte index
group), group B (single abnormal erythrocyte index group), and group C (multiple abnormal eryt-
hrocyte index group). The index values of pulse concussion pulmonary function test before treat-
ment were compared among the three groups. The number of respiratory tract infections and the
number of acute asthma attacks within six months after the first treatment were compared among
the three groups. Results: MCV was negatively correlated with pulmonary function R5 and X5 (r =
-0.140, -0.154, P < 0.05). MCH was negatively correlated with lung function R5 (r = -0.176, P =
0.013). The pulmonary function R5 of pulse oscillation before treatment was significantly differ-
ent among groups A, B and C (P < 0.05). The R5 and X5 respiratory viscous resistance values of
group C were significantly higher than those of group A (P < 0.05). Within six months of systematic
treatment, there was a significant difference in the number of asthma attacks among the three
groups (P < 0.05), and group B and group C were significantly higher than group A (P < 0.05).
There was a significant difference in the number of respiratory tract infections among the three
groups (P < 0.05), and the number of respiratory tract infections in group C was higher than that in
groups A and B (P < 0.05). Conclusion: The abnormal red blood cell index is significantly corre-
lated with the increase of respiratory viscous resistance in children with bronchial asthma, and
the incidence of asthma and respiratory tract infection is significantly increased in children with
abnormal red blood cell index.
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82 ETHES, JCHRMT L 3], A SCVE N ) RAE, IR, SIEAR R GEEE, IR RE
ik, TEE R LIARTE & ), A ST SRUTE A5 i [4]. SO BN R AWML R 4, T
ReS . WL, WM RN R A R[] WPOE IR G SO G AR W RN R —, T
B IR PR T B R AR SRS AR R[S [6]. SRERVETT MR FREJLE 5 WRVEFRMEER . —, TR SR
M EFRA R G E NG RAEREMK[7] [8]. T 4HHuAF (mean red blood cell volume, MCV),
YA 2T 41 B 1L 41 2K 19 7% - (mean red blood cell hemoglobin content, MCH)F1F-14) 2140 i iff 4T & (4 ¥ ¥ (mean red
blood cell hemoglobin concentration, MCHC) & H % FH WAL A it £debr, FHDAAIBrEkE = M2 M [9]. F&ATD
BV L0 i F8 A5 e 5 5 SR W ) L B R R AR RS 0 S St h B B AICAR G, BE T RSt 7 AW 7, Bk
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2.1. —f%ER

[ P o3 A H R TN T R B 2021 4F 1 H 222022 4F 1 A 1IR] 3~6 % PR SS9 BN o st i2 58 ) Lkl
WIS H BT N REEREAC B2 o vl & TU 015 Sk e I e o5 TOURN 2 o B 220K o ARFE N A At
FHERRAR AR (5] TR AT BB AT,

PINFRE: 1) 8 3~6 % 2) HIES IS ) LESUERENG[10]: 3) WIkEiZfE 6 A H W T 4Bt
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22. ARFAZE

PSRN B LI PR P k) 1 URERIE I I H AUAT 40 f F6 £ MCV.. MCH F MCHC #8545, ki 4iz:% it
ThREM e 255, REIRIT 14 WP IROE B e . 2 e KA TR EL

SrefbniE: RIS N A (AR BUE R 4): MCV. MCH. MCHC 475 IE % yu [ 4 ;
B (4R s H R H 4): MCV. MCH. MCHC H A HAVH —TUE T IE%H, HAWIEY; Cc4l
(LMpFaH L WA 4): MCV, MCH. MCHC W&/ 2 BT EH .

5 ARG 0 EE A B 46 36 i Sysmex XN-1000 4 [ 30 L 43 M ACbn AE R VR R 3o 3B AT R I o Ak b 3% 3%
ThAREMI € : KFH JAEGER JifiThagd. S (hAEsti)URHIGIR R E) PR S4 LR 2R 4
I D e R 4L s 1)) LB D) e RAIFR R (=) BkibdRZ 48 B e TR [ 1]

2.3. Geit ok

K SPSS21.0 HAFHEATH R 43 M . 1 X BT i B AT ISR L, 5 & BSOS REOR L
PIEL £ W ZE(x £ SDYERRN, ATFFA IR0 I LA A B (DY 5047 BRI ER) B M(Q1, Q3)FK/n . Hrhih &%
B IEAS T A 10 22 AL s 4L AR 5 Z 0 i b dse, THECs R e R R 7R se, ARIES O 2 4 K
ZH 8] K ] Kruskal-Wallis H #5536 . Mann-Whitney U A556 . 2141 i 48 HUR 8- B 2K (1A <K ] Spearman #H
KM, BLP<0.05 NEMBHSG % E L.
3. &R
3.1. —RRIERFERIEE B

AW SLGIN S 5L 200 6. Herb B 118 411(59%), &t 82 #i(41%); FER AT 3~6 % .
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WA 2> SRR UETEAT 2020 : A 41 80 1511(40%), H i 52.11 = 7.76 H, Btk 44 451, Lok 36 ;B 41 47 A (23.5%),
Hi#k 5270 +7.46 A, Btk 25 B, Lotk 22 %1 C 473 N(36.5%), Ak 52.23+5.10 A, Bt 4961, %«
PE 24 . 3 ARIAERS . PR3 AR VR H 22 = TE B LA 1R (P > 0.05).

3.2. TYARREHS B LA ThRE MR X

MCV 5 kbR % i ThAE R5 (r = —0.140, P = 0.048). X5 (r=—0.154, P = 0.030)H fikixi:. MCV 5
TRIT TR IRZ I Th g R20 A FHKEME(r = —0.007, P=0.923) (JLE] 1(A)).

MCH 5 k¥ % Bl Th g RS & U E(r = —0.176, P = 0.013), MCH 53697 i Bk IR 3% ffi T BE R20 (r
=0.004, P=0.956). X5 (r=—-0.074, P = 0.300) CAHRIECLIE 1(B)).

MCHC 5 ik & i ThE RS (r = —0.044, P = 0.540). R20 (» =—0.064, P = 0.366). X5 (r=0.014, P=
0.840) TLAHRMECLE 1(C))s
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Figure 1. The correlation scatter between red blood cell index and pulse concussion pulmonary function R5, X5, R20 before
treatment

B 1. ApiE R SIaTTRIARIRAATINGE RS\ X5, R20 X MEHE

3.3. Z4RE)LEThEER ML B

kiR i ThE RS £ AL B, C =4A =R HA G128 L(F=4.867, P=0.009), i C 4 /i
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Ko RSTEAMHS CHEREG T L(F=9.603, P=0.002), fEHAMPLARZER, WESG I #EX(F=
1.732, 1.987, P> 0.05). Bk ¥%3% i Bh g R20. X5 7 A, B, C =401 £ R LS iH2- 2 L (F = 1.886, 2.318,
P>0.05) (W4 1)o K =208 R20 FEATIPILLEL, ZE 3 egiitm o # =208 X5 FEAT M ELEL, X5
AN CHERBSG I FEU(F = 4317, P = 0.039), EHAWMA R ZERY LS T30 X (F = 0.468,
1.547, P> 0.05).

Table 1. Comparison results of pulse concussion pulmonary function RS, X5, R20 before treatment
F 1L RTTRIAORIRCAINGE RS, R20. X5 £5RELAL

205 n R5 (%) R20 (%) X5 (%)
Al 80 117.10 + 19.00 101.54 + 13.45 106.04 + 30.00
B4 47 121.86 £ 20.76 97.97 + 14.88 109.58 +24.70
c4 73 127.81 £23.64 103.17 + 15.05 115.64 +26.86
F 4.867 1.886 2318
P 0.009 0.154 0.101

vE: RS 48 5 Hz BRI B ERH /7; R20 45 20 Hz BRI L FE /7; X5 $8 5 Hz I B i .

3.4. ZHBILRGIATT 6 A ARG & {E R f BRSO BIEL B

A IR AE IR IE B GL S REON 172 1R, B 4LiRI7 2 P IGE IR L SR BON 107 IR, C A
I 24 P I G SR e s B 210 TR 7E AL By C =4HIA ) A 4. B W45 C P4l 2 2 H gt
X (P <0.05), CHMIIEBRIIBELZ T A4 (Z=-3.150, P=0.002)f1 B 4(Z=-2.077, P = 0.038),
£ A4S BAMARTZER(Z=-1.198, P=0.231).

A HIRTT A G S R AR S IREON 52 W, B ALIRYT AR N BERG S R AR SR 43 W, C 4l
TRTT RENG SR R AR BIRECN 75 IR, £ AL B, C =4lia K B4, C415 A AP4LE %56 il 2#2 L(P
<0.05), BAEENKIEREEST AHEZ=-2.398,P=0.016); A4S C4ME, CHEIEREE
ErET AH(Z=-2268,P=0.023){t B 45 C HMAN T ZER(Z=-0.029, P> 0.977).
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TR SR 13 ] W R AT ML AR A B2 2%, 5 J Wi PR K] 3 8 A WP SRk e 23 1ML RS T e ik =
T RRURSE, e IR E G d LS R R R [14]0 M) s 52 W Rk Gl B B A e B T BE 2 4%
LRBERIARIR, MR A S B BT 20 i A 0 A 38 I =T e S L, AT AR 2 3 0B e R AR (5] BTk
FEVESI R AR /N L S IR T R G ) SR R 3R [4] [ 7] SRR IR BT ML ) L 38 e SR T SRR G B TR R
A IE BT 10 AT I 2% FEA ) LB PP IO [ R R [15]. AWFFCREL: BT, ERAR 5 LE R E G K IE 2
EASG, HaE SkHl A E S )L RN R AR T 2 ARG, AN IR L2 B bR . £ ™
HIFRARMIE, SKEHR/N . RE A, B R R AR R 7], B AR R R T W E A R
FIRER G, PTYERFP RN, T 400 S BeThRE . BB = 23 52 M A AR IR 4 0 G 58 AR e %
G N G T R SRR, DT 8 02 g S50 5 1) SBT3 XSS S P B AR BE[16] [17] kiR Z I IfiL % B MCV
MCH. MCHC B2 tHILA FIFEFEMBRAS, BEE RIS HIINE, Bk RN M, MCV. MCH X
MCHC 2 8 A L7 /N0 A €2 3 PE e AR 18]
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PEZE S, C 4H RS PPIGE S FH I8 oK. Bk R il D g R RS J24MnAER >y 5 Hz B (RFIR R VERH 77, 3R
NIPIGE B ). C LA MMIR S Z DR, TURBRERZ rTREME R, MigkEh = B LA 5 B E PR
G, SIRAE R RN, SR S RAE, NGB S B3 o 0 =20 (AR T ik 41 35 i
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H/NVSE DN T, IR /NVRIE[22]. O R20 TE = A IR 22 AN o 6 = 2R IR0 YR 7 W iR 9% Bl Th g XS
BT, AAS CHBFREEESR, CH XS HK. X5 %R SHz W EBPUE, NEG RS . Ei
LR YL ST /IR IR E (14 BELZE % iR 14 YR KK 12993 Hh mT el L A (B B R K. e S R R G 1 BE FE AR
B G, S FR S () R AR FR[11]. C LRI KR K T B 5 SRR TR A o5 . Bk = L
BN 5 [ RAE S T 9T R I 2B Wy e AE 5 008 2R 3R L T BRIN R R AT L R R OBLPE (23] BT
W, LLHMIFRECR S B IRE RS, X5 REGY SR EMIC, FEATRSHHZHC, 5l m
BT RE ARSI, S DhREPRAR, OE SR N FFSRAZAE, 5 SO IR e g S B iy 1k A

200 44 5 LIBYTT A P R IGE RS G B0 B B R AR B AT LUAS, = AR IRNR YT 1 A P I R
PRBAFEESR, C HAE A H. B HHE G KRS RY:. & ARS24]0F 570K I LE N #8 Z 9k %
WL, TR SEREIIRR T, SN IE B G, T s R IR R SR R R ORI, M
MRS =, B E PR IE G 8 ) LA D EE AT E G R BRI T i& MRk m . C 4L LEksh
ZARIFEIMIE, BFIRGE G IR AR SO E R )L . A B 4. C SRR AR IR E
IR o TIE V25 1R ) LB S AU R R AR BIAE DG SE R TR 2 R R AR KR B I DL B e KAk
H ORISR T S D Refabr a5 s e LB SR e R R R R B LR 3, AU R = AR At
o e DR 2 R o i N T B0 PR TR 2 900, DARRAIR R I SO R A R R AR 2R

JRBRYEVLIE: o, ABFFURERAG, ANFEARREIERT T, SRATRAAE R R, AT
WIVRZ IR G G DI RE AT T T b, WA R RGRIT E i ThRe b s e, FATER S T
PIHEBRARE, (F R REA LUK S0 H 3R R 0T, IX AT RE 20 e 25 SR A5

g LRTR, LU AR ECR S A R R LK R I D e CTERH 3 I, e R e v R =
BN A IR B 4T AN M FR BE B LA, SR 20 s A e o S A e B LW S . AT AT LA
LR ) LA A0 B4R B )0 R R s 1, SR RS T B ia RN S, kD IR B R
B TS

SE K
[1] XEZ, (T, #sE SR ELPE S — A A EE S SEEE AR, FESLHET], 2022, 49(13):
9-12. https://doi.org/10.3760/cma.j.cn115689-20220316-01198

2] M. W B e T L SCUE BRI IR R AN RSO AT [T]. B BREE 245 TUAE 4R, 2021, 27(22):
3536-3538. https://doi.org/10.3760/cma.j.issn.1007-1245.2021.22.027

31 3¢, FE, i, 55 b EE IR 0~14 2 JLE NG B3 Meta 70T [J]. HAHETPIEE 244, 2020,

DOI: 10.12677/acm.2022.12101401 9703 I IR = =23t e


https://doi.org/10.12677/acm.2022.12101401
https://doi.org/10.3760/cma.j.cn115689-20220316-01198
https://doi.org/10.3760/cma.j.issn.1007-1245.2021.22.027

et 2%

(4]

(3]

(8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]
[25]

54(8): 875-883. https://doi.org/10.3760/cma.j.cn112150-20191015-00788

AHE, AR, MRIRZE. By X )L B S ARE RN A IR B (R R (7). BT R R AR, 2020, 43(6): 415-418.
https:/doi.org/10.3969/j.issn.1000-9760.2020.06.009

BPOC, SRR, L ERE BT IR TE IR G G R[], ST LRHIR IR A% &, 2019, 34(10): 730-733.
https://doi.org/10.3760/cma.].issn.2095-428X.2019.10.003

P, RO, PR BRI LN B AR B R fa B R AT []. R AR BLRPT ELAR A, 2019, 25(16):
2040-2042. https://doi.org/10.3760/cma j.issn.1674-2907.2019.16.014

B, JLBEREEWZESHRIM. 2K EEHFRETRI]. F4MEST, 2018, 37(20): 60-62.
https://doi.org/10.16662/j.cnki.1674-0742.2018.20.060

IR, /N L B PR R R s R 7). TR B SE R EE T, 2011, 38(16): 69-70.
https:/doi.org/10.3760/cma.j.issn.1674-4756.2011.16.031

L7, 2V, RUE, L. CTANMHE BrE IR Gk R 2 R M A IR B R A ) b B S MR R[], Ab R
22,2022, 44(1): 58-63. https:/doi.org/10.15932/.0253-9713.2022.01.013

AR A LR A 2RI, (R LRI E VIR 2. ) LE SR NG 2 B S5 B 16 FE R (2016 FERR) [J].
Rt )RR &, 2016, 54(3): 167-181. https:/doi.org/10.3760/cma.j.issn.0578-1310.2016.03.003

HRABEE B )R A e PRI S I Th REDME L, (RARSE A LRNIRIR A EY BN 2. JLEMThEE RYITh M
(=): BkrpdRE[I]. P LENE IR 2 &, 2016, 31(11): 821-825.
https:/doi.org/10.3760/cma.j.issn.2095-428X.2016.11.006

HOE O, R, TR, A AL SR LB SRR B R R B FURERE[)]. AR JLRR ARG, 2022, 60(9):
960-963. hitps://doi.org/10.3760/cma.j.cn112140-20220613-00546

IR, R, SRS BN SE B R R O AU R (D] R BRI 2k &, 2022, 42(10): 775-779.
https://doi.org/10.3760/cma.j.cn131368-20210428-00336

AR, ZEE, XYL, S EESAT ) LG SR IS (R 2 AT [J]. AR R A2 AR, 2022, 16(9): 634-638.
https://doi.org/10.3760/cma.j.cn115624-20220519-00379

SR, BaEfE. N JLBRERPETT M5/ ) LR E IR TE IR G 1A D PE T [J]. 24 ARBR 2, 2021, 27(19): 21-23.
https://doi.org/10.3969/1.issn.1009-4393.2021.19.009

VRETs, TO0, XUFFH, 25 EFFEM NRGEIIRERIRm[I]. FEE2EAE, 2020, 100(46): 3720-3726.
https://doi.org/10.3760/cma.j.cn112137-20200728-02232

MBEAR. MiEMER R Z BN B LR T WER ). ) AR ME G EFE, 2017, 24(7): 20-22.
https://doi.org/10.3969/.issn.1006-446X.2017.07.004

Mg, Foti, #REH MCV. RDW. MCH K MCHC BE&ME GRS 8. SR /N ) Lskek v 22 il i i2
WA EL[T]. SEE6 SHIGBEE, 2021, 39(4): 905-907. https://doi.org/10.3969/j.issn.1674-1129.2021.04.044

XIBelE, sk, BURYI, 2. BkebdRS iiTh A S5 5 MR S ThRETE ) L 38 BE N A I I f AU e it 7 0], [ B
M4+, 2019, 39(7): 508-511. https://doi.org/10.3760/cma.j.issn.1673-436X.2019.07.006

RS, BRI PRS I D RE A E ) L 38 B R ALY AL R T IR RGBT AL (0], A B AR, 2022(4): 220-222.
https://doi.org/10.3969/1.issn.1002-5944.2022.04.061

ZAEAE, FIBUHL, AFZE, S5 Bkl IR % il Th REAG W 75 24 8 A 301 ) L 28 B2 i 12 W7 KOs 185 VP4l b O RS2 [0, VAT R
[ Z2HF 5%, 2020, 29(27): 5019-5021. https:/doi.org/10.3969/j.issn.1004-437X.2020.27.009

SN IThRE/ NSOE ThREVEN TR LB B R SR E R[], Bl Br LR 4R, 2022, 49(4): 254-257.
https:/doi.org/10.3760/cma.j.issn.1673-4408.2022.04.009

W, 1R, Bai BUREEmEESIIM. AR RKEHIRAND]. BARER, 2019, 19(8): 1194-1196.
https://doi.org/10.3969/j.issn.1671-332X.2019.08.029

WA TE, XN, )LE R B IR IE G SR TR BRI Z Bl R R A1) BUREEZS TAE, 2011, 27(2): 197-198.

FiEE. JLESCRE NG B R ERIFSSE R R, 1M A&, 2021, 22(5): 767-769.
https:/doi.org/10.16440/j.cnki.1674-8166.2021.05.040

DOI: 10.12677/acm.2022.12101401 9704 I IR = =23t e


https://doi.org/10.12677/acm.2022.12101401
https://doi.org/10.3760/cma.j.cn112150-20191015-00788
https://doi.org/10.3969/j.issn.1000-9760.2020.06.009
https://doi.org/10.3760/cma.j.issn.2095-428X.2019.10.003
https://doi.org/10.3760/cma.j.issn.1674-2907.2019.16.014
https://doi.org/10.16662/j.cnki.1674-0742.2018.20.060
https://doi.org/10.3760/cma.j.issn.1674-4756.2011.16.031
https://doi.org/10.15932/j.0253-9713.2022.01.013
https://doi.org/10.3760/cma.j.issn.0578-1310.2016.03.003
https://doi.org/10.3760/cma.j.issn.2095-428X.2016.11.006
https://doi.org/10.3760/cma.j.cn112140-20220613-00546
https://doi.org/10.3760/cma.j.cn131368-20210428-00336
https://doi.org/10.3760/cma.j.cn115624-20220519-00379
https://doi.org/10.3969/j.issn.1009-4393.2021.19.009
https://doi.org/10.3760/cma.j.cn112137-20200728-02232
https://doi.org/10.3969/j.issn.1006-446X.2017.07.004
https://doi.org/10.3969/j.issn.1674-1129.2021.04.044
https://doi.org/10.3760/cma.j.issn.1673-436X.2019.07.006
https://doi.org/10.3969/j.issn.1002-5944.2022.04.061
https://doi.org/10.3969/j.issn.1004-437X.2020.27.009
https://doi.org/10.3760/cma.j.issn.1673-4408.2022.04.009
https://doi.org/10.3969/j.issn.1671-332X.2019.08.029
https://doi.org/10.16440/j.cnki.1674-8166.2021.05.040

	红细胞指数异常与学龄前支气管哮喘儿童肺功能及哮喘发作的相关性研究
	摘  要
	关键词
	Correlation Study between Abnormal Red Blood Cell Index and Pulmonary Function and Asthma Attack in Preschool Children with Bronchial Asthma Disease
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 一般资料
	2.2. 研究方法
	2.3. 统计分析

	3. 结果
	3.1. 一般临床资料比较
	3.2. 红细胞指数与患儿肺功能检测相关性
	3.3. 三组患儿肺功能检测比较
	3.4. 三组患儿系统治疗6个月内哮喘发作及肺部感染次数比较

	4. 讨论
	参考文献

