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ABSTRACT Objective: To explore the value of body plethysmography in assessing the lung function of infants with acute lower
respiratory tract infection (ALRTI). Methods: 76 infants with ALRTI who were treated in our hospital from October 2020 to June 2021
were collected. They were divided into pneumonia group and bronchitis group according to the site of infection. They were divided into
wheezing group and non wheezing group according to the presence or absence of wheezing symptoms. The tidal breathing parameters
and specific indexes of body plethysmography were measured by the body plethysmography. The lung function between the two groups
was compared, and the correlation between the parameters was analyzed, receiver operating characteristic (ROC) curve was used to evaluate
the diagnostic value of specific indexes of body plethysmography in ALRTI with infant. Results: There were no significant differences in
tidal respiratory parameters and funct.Res.Cap.Pleth (FRCp) between pneumonia group and bronchitis group (P>0.05), but there were
significant differences in resistance effective (Reff) and specific resistance effective (sReff) (P<0.05). There was significant difference in
sReffbetween wheezing group and non wheezing group (P<0.05). Thetidal volume (VT) of 76 infants with ALRTI was positively correlated
with the tidal volume per kilogram (VT/kg)(P<0.05), VT and VT/kg were negatively correlated with respiratory rate (RR) and ratio of
time to peak tidal expiratory flow to total expiratory time (TPTEF/TE)(P<0.05), TPTEF/TE was positively correlated with volume at
PTEF/Expiratory volume (VPTEF/VE)(P<0.05), sReff was positively correlated with FRCp and Reff (P<0.05). ROC curve showed that
sReff had the highest value in the diagnosis of pneumonia and bronchitis, wheezing and non wheezing, and the areas under ROC curve
were 0.704 and 0.688 respectively. Conclusion: For infants with ALRTIL, the parameters Reff and sReff of body plethysmography can
help to judge the location of infection, and sReff can directly reflect the situation of small airway obstruction. It has high diagnostic value
and is worthy of clinical application.
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Table 1 Comparison of baseline data between pneumonia group and bronchitis group

Groups n Gender( male/female ) Age(months) Length(cm) Weight(kg)
Pneumonia group 56 39/17 10(6.0, 12.0) 71.5 7.4 9.0+ 1.6
Bronchitis group 20 16/4 11(8.3,15.8) 74.1+ 5.9 9.5+ 1.7

Ut/x? 0.791 -1.141 -1.451 -1.151

P 0.374 0.254 0.151 0.254
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Table 2 Comparison of baseline data between wheezing group and non wheezing group

Groups n Gender( male/female ) Age(months) Length(cm) Weight(kg)
Wheezing group 42 29/13 10(6.8,15.3) 722+ 7.3 9.4+ 1.6
Non wheezing group 34 26/8 10.5(6.0,13.0) 72.1% 7.0 8.8+ 1.6
U/t/x? 0.518 -0.010 0.113 1.670
P 0.472 0.992 0911 0.099
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Table 3 Comparison of tidal respiratory parameters in children with pneumonia and bronchitis

Tdal respiratory parameters ~ Pneumonia group(n=56) Bronchitis group(n=20) unt P
RR( beats/minutes ) 32(25.5,39.5) 29.9(27.8,31.9) -0.790 0.429
VT(mL) 70.1+ 20.4 78.2+ 16.2 -1.586 0.117
VT/kg(ml/kg) 7.8+ 1.8 83+ 1.4 -1.293 0.200
TPTEF/TE(%) 22.5(18.5,28.1) 21.4(18.3,26.6) -0.354 0.723
VPTEF/VE(%) 23.6(21.1,28.8) 25.3(22.0,27.9) -0.578 0.563
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Table 4 Comparison of tidal respiratory parameters between wheezing and non wheezing infants

Tidal respiratory parameters ~ Wheezing group(n=42)  Non wheezing group(n=34) U/t P
RR( beats/minutes ) 31.2(25.4,39.5) 31.2(27.3,39.6) -0.528 0.598
VT(mL) 73.5+ 20.0 70.7+ 19.3 0.632 0.529
VT/kg(ml/kg) 7.8 1.7 8.1+ 1.6 -0.625 0.534
TPTEF/TE(% ) 21.4(18.0,25.1) 22.6(19.2,31.3) -1.332 0.183
VPTEF/VE(%) 23.9(20.9,27.2) 25.4(21.5,31.8) -1.280 0.201
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Table 5 Comparison of specific indexes of body plethysmography in infant with pneumonia and bronchitis

Specific indexes of body

plethysmography Pneumonia group(n=56) Bronchitis group(n=20) U/t P
FRCp(mL) 207.6(144.7,250.9) 183.8(135.0, 230.3) -0.843 0.399
Reff{kPa-s/L) 3.7+ 2.4 2.5+ 1.5 2.333 0.010
sReff(kPa-s) 0.9(0.5,1.2) 0.5(0.2,0.9) -2.702 0.007
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Table 6 Comparison of specific indexes of body plethysmography in infant with wheezing and non wheezing group

Specific indexes of body

Wheezing group(n=42)  Non wheezing group(n=34) U/t P
plethysmography
FRCp(mL) 202.6(143.6,264.2) 185.6(141.2,221.6) -0.883 0.377
Reff( kPa-s/L) 3.8 2.6 2.9t 1.6 1.860 0.067
sReff( kPa-s) 0.9(0.5,1.2) 0.5(0.3,0.9) -2.810 0.005
7 FZMThEEIEHRZ BRI X%
Table 7 Correlation among lung function indexes
Indexes VT/kg RR TPTEF/TE  VPTEF/VE FRCp Reff sReff
Correlation coefficient 0.770 -0.695 -0.243 -0.170 0.167 -0.221 -0.096
VT
P <0.001 <0.001 0.034 0.141 0.149 0.055 0.410
Correlation coefficient -0.746 -0.238 -0.128 -0.134 -0.111 -0.214
VT/kg
P <0.001 0.038 0.270 0.247 0.341 0.063
Correlation coefficient 0.165 0.067 0.066 0.116 0.187
RR
P 0.155 0.567 0.571 0.317 0.105
Correlation coefficient 0.936 0.076 0.211 0.115
TPTEF/TE
P <0.001 0.512 0.067 0.323
Correlation coefficient 0.040 0.129 -0.003
VPTEF/VE
P 0.732 0.268 0.979
Correlation coefficient -0.056 0.260
FRCp
P 0.631 0.023
Correlation coefficient 0.805
Reff
P <0.001
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Fig. 1 ROC curve of the specific indexes FRCp, Reff and sReff of the body
plethysmography in the diagnosis of ALRTI of pneumonia and bronchitis

. ARE A B AR ER, RJE RRIEE VT 75 FRCp,
Reff, SReff i/, Al g5 DAk 2 ; Rygl M 520 A AfF 7% 41 38
TFHE KAENRIT L, FRCp Reff 4 i FH

TR /NIIEH ZEMg% T, TPTEF/TE . VPTEF/VE
FRCp S5 pr¥4tm B B 58 P, ALRTI B JLAA T REAE 1k
PINSE AN £, % F /NS GE B %, Reff SReff 1] B8 Lt
TPTEF/TE \VPTEF/VE BH#Uk . A5 Wi R4 5 ER
2 ALRTI £ LI Reff sReff fF W 25 57, X 500K REA &
fRRIZERIA O A RS F B FEE N P T MZB S 3L,
BB, BB B K, 2 R 2 RS R, AW 43 W) 1
%, IRl TATE MRS N, By R AR | TR Reff sR-
of f P 7 — g i B B0 i Wi/ NS BT A 1 i . AR T
i SR 20 5 R i 8 P 41 ALRTI LAY sReff A 2257, FRCp
Hl Reff JoHH 22 5, #2278 sReff J2& J B/ IV T8 ELSEBH ) A Ak
Tehn, A ROC L3 M il S sReff FEIS Wil 48 5 3 < 4%
A Mg DA g S (B e e

ML IS TE SRR , /i i 2 -0 WL 4 5 | A B
PIBHZERT, AHRCGERE 3 &, H 5N, TPTEF/TE
VPTEF/VE &4 /R A7 7/ VB BH ZE /A JuEYE, i TPTEF/TE
VPTEF/VE 754k 5 Reff SReff Tk 6 & , AWFFE L iiF
TR ICHHICE, PR R TI BEFE AT A RRR M S A AT AR
o RFHEANSEEEARZ B A H M O A 8 2058, Mahut B
& B AR 1B W 7R FRCp sReff \Reff %5 5 ] S 0% W] 45 b5
TPTEF/TE \VPTEF/VE £ A 5C , (HARFFIUESLEY, 3 S T i
# JLY TPTEF/TE \VPTEF/ VE %35 J) it 550 5 FRCp/kg.
Reff SR F A SEIER L3 C R, H FRCp/kg 55 sRefT,
Reff 2 [AJfF7E IEAHOCHE , AP 5 R 250058 — B, 25 R R
VT 5 RR TPTEF/TE 2 HiAHXE, M MFRKEE T, MRS,
w0, Rl TPTEF/TE 3§k, — @ B b S W< E FH 7 4
i, WA AR 2. VT/kg 5 RR . TPTEF/TE £ il
¢, RR . TPTEF/TE TPTEF/TE 5 VPTEF/VE &£ [F M, — % &
PRI RIS, T R W F S AR OB B AR fl ., A<

— FRCp
==== Reff
sRefl

Sensitivity

oH 1 1 1 1 1
0 20 40 60 80 100
100-Specificity

& 2 fHFEHEE4R FRCp Reff 71 sReff 1S Witk 5 5 M S %
ALRTI # ROC Hi%k
Fig. 2 ROC curves of the specific indexes FRCp, Reff and sReff of the
body plethysmography for the diagnosis of wheezing and non wheezing
ALRTI

W7, sReff 5 FRCp \Reff #4712 IE ARG, il 7 55 il BH 1 45
SR, SR I 5 BTSSR 7R FRCp & Reff 2221t
sReff 5 FRCp fIE M, 1Ml HBf 3 4F i 14K sReff A48 52 PR 42

o ARG, DUR AT ERT BE AT A sReff 7 S5 i S 1

ALRTL L bRif S 5 B 1 PR P8k
Li LTk, PRNAHZ S Reff Rl sReff i3 Bl Wy ALRTI

AJLBGARAL, H. sReff il B S e/ VB BHLZE NG B0 , 2B (B

B RTINS E MR SRR R Z R C R H

I AN, AN RIECE S L = A BRI 2508, s s £

MR E— U

% # 3T Wk (References)

[1] Rai E, Alaraimi R, Al Aamri I. Pediatric lower respiratory tract
infection: Considerations for the anesthesiologist [J]. Paediatr
Anaesth, 2022, 32(2): 181-190

[2] Laya BF, Concepcion NDP, Garcia-Pefia P, et al. Pediatric Lower
Respiratory Tract and Rec
ommendations[J]. Radiol Clin North Am, 2022, 60(1): 15-40

3] 3kEF, Mk, A5, F. BT PRE & BILRATRFHIE
a9 E T[] P E A S F & &, 2017, 27(4): 907-910

[4] Attia MA, Essa EA, Elebyary TT, et al. Brief on Recent Application of

Infections: Imaging Guidelines

Liposomal Vaccines for Lower Respiratory Tract Viral Infections:
From Influenza to COVID-19 Vaccines [J]. Pharmaceuticals (Basel),
2021, 14(11): 1173

[5] Gentilotti E, De Nardo P, Cremonini E, et al. Diagnostic accuracy of
point-of-care tests in acute community-acquired lower respiratory
tract infections. A systematic review and meta-analysis [J]. Clin
Microbiol Infect, 2022, 28(1): 13-22

[6] Strauss M, Migeti¢-Turk D, Pogagar MS, et al. Probiotics for the
Prevention of Acute Respiratory-Tract Infections in Older People:
Systematic Review[J]. Healthcare (Basel), 2021, 9(6): 690

(7] Z2u4k, 248, 8, 5. KA Z CT 2 £ X F M E T FR
BRRBE W P L A]. P E ESFES, 2018, 15(3): 52-55

(8] Zms, AR, HE.C- LEK G FEnERka A il %4
FOR A AR KR AF AT KNG ARG P 4G B R AE)]. F B 2 A A g



- 1800 -

DEYES#HE biomed.cnjournalscom Progress in Modern Biomedicine Vol22 NO.9 MAY.2022

e &, 2020,30(17): 2111-2113

9] B %, 3%5, 546, 5. UE LW T o Rid B 3% R F 24
& RIUAR 2, 2010, 28(2): 120-123

[10] K &%. BL4h )UAD o) el ) & A8 R dml 2 [J]. s ROLAH 2 &,
2012, 30(08): 701-703

[11] Marpole R, Ohn M, O'Dea CA, et al. Clinical utility of preoperative
pulmonary function testing in pediatrics [J]. Paediatr Anaesth, 2022,
32(2): 191-201

[12] PHRARAFEEREEET A, BRTES A ILEARK KA
VR S35 7 BLTE (2019 SRR, F 46 AR R He w4 &, 2019, 12(1):
6-13

[13] Claassen-Weitz S, Lim KYL, Mullally C, et al. The association
between bacteria colonizing the upper respiratory tract and lower
respiratory tract infection in young children: a systematic review and
meta-analysis[J]. Clin Microbiol Infect, 2021, 27(9): 1262-1270

[14] % 3HF, RAH, 548, F. A% AE KT 5L R I =P A £
g A LB £ AD] R AW E S, 2021, 21(22):
4377-4381

[15] AEWL, 26HF /R, A TE, . 31 U E S T ob Sl & 4 R 1k
RATHAE[]. T B 5, 2021, 33(6): 595-598

[16] % £ %, 2 BH, RIEF, 5. AAREHIF0 37 £ UM K 49 5 2 4t
T[], iz R E 2, 2002, 28(8): 627-628

[(17] TH#, 228, REH, F. RSB HPOAMN T LU0 T
L] FEER ARSI REL, 2011, 15(48): 9051-9054

[18] Martin-Loeches I. Current Concepts in Community and Ventilator
Associated Lower Respiratory Tract Infections in ICU Patients [J].
Antibiotics (Basel), 2020, 9(7): 380

[19] Esposito S, Bianchini S, Argentiero A, et al. How does one choose
the appropriate pharmacotherapy for children with lower respiratory
tract infections? [J]. Expert Opin Pharmacother, 2020, 21 (14):
1739-1747

[20] Noviello S, Huang DB. The Basics and the Advancements in
Diagnosis of Bacterial Lower Respiratory Tract Infections [J].

Diagnostics (Basel), 2019, 9(2): 37

[21] %) A, B EM. [0 Gk g on B 5 AR 2 Ak )2 64 4% FE
B[] 06 R4 &, 2019, 24(7): 1309-1311

[22] 4, £, 4. RAOIAMRKRRI LS T)ILE LA TR E 7
B G Ao Ak g WA T [J]. F B BSR4 2019, 16(12): 87-90

[23]1 %A, ik, FRME, 5. RREABUN T % o8 )L T Ao B AN 7 A 6
e AR ZE ] A RFFHRESFIR), 2003, 22(6): 399-402

[24] Agha H, El Heinady F, El Falaky M, et al. Pulmonary functions
before and after pediatric cardiac surgery[J]. Pediatr Cardiol, 2014, 35
(3): 542-549

[25] Rygl M, Rounova P, Sulc J, et al. Abnormalities in pulmonary
function in infants with high-risk congenital diaphragmatic hernia[J].
Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub, 2015,
159(3): 497-502

[26] Mahashur A. Management of lower respiratory tract infection in
outpatient settings: Focus on clarithromycin [J]. Lung India, 2018, 35
(2): 143-149

[27] X\ W48, A%, T2, F AL W & S T P S 2L
16 RAFAE BT 2 AR K [J]. F 42 5 R DULAHIE R % &, 2018, 33(16):
1224-1228

[28] Shi T, McAllister DA, O'Brien KL, et al. Global, regional, and
national disease burden estimates of acute lower respiratory infections
due to respiratory syncytial virus in young children in 2015: a
systematic review and modelling study[J]. Lancet, 2017, 390(10098):
946-958

[29] A4, xliEte, H 2. % &R LA B ILN A FAS S oRTR
M A5 R AER S HTI]. ZRE S, 2015, 44(28): 3994-3996

[30] Mahut B, Trinquart L, Bokov P, et al. Relationships between specific
airway resistance and forced expiratory flows in asthmatic children[J].
PLoS One, 2009, 4(4): €5270

[31] %38, AT, R, 5. RARRE TR A2 B4 LA T 3Bl &
g P oy B AR IRAE[T]. FTALE 24, 2015, 37(16): 2408-2411

[32] skwedk, %35, T30k, 5. AARIGITEFAE S0 T oRaE & 2
BOUM o e a9 AT [T b 42 )LA & &, 2014, 52(7): 525-530

(35 1703 T7)

[18] Zielecki P, Kaniewska M, Furmanek M, et al. Effective treatment of
severe acute pancreatitis and COVID-19 pneumonia with tocilizumab
[J]. Przegla d Gastroenterologiczny, 2020, 15(3): 267-272

[19] Tkachuk O, Ke Bk Alo A. The effect of early resuscitation and
ulinastatin on the severe acute pancreatitis in obese patients [J].
Reports of Vinnytsia National Medical University, 2020, 24 (3):
449-454

[20] He H W, Zhang H. The efficacy of different doses of ulinastatin in the
treatment of severe acute pancreatitis
Medicine, 2020, 9(4): 430-430

[21] Weng Y, Lin N, Yin L, et al. miR-133b has protective effect on rats

[J]. Annals of Palliative

with acute lung injury caused by severe acute pancreatitis through

targeting spl gene [J]. International Journal of Clinical and
Experimental Pathology, 2021, 14(1): 86-96

[22] Chen H, Wang G. Analysis of Ultrastructural Properties of Lung Type

I Alveolar Epithelial Cells After Severe Acute Pancre atitis in

Wild-type and Surfactant Protein D Knockout Mice [J]. Microscopy
and Microanalysis, 2020, 26(S2): 1-3

[23] Belik B M, Chirkinyan G M, Tenchurin R S, et al. The Choice of
Treatment Tactics in Patients with Severe Acute Pancreatitis Taking
Into Account the Factor of Intra-Abdominal Hypertension[J]. Russian
Sklifosovsky Journal Emergency Medical Care, 2020, 9(3): 400-409

[24] Kutlu O, Gokden Y. Predictive value of red cell distrubition width
and C reactive protein/albumin ratio in determining severe acute
pancreatitis[J]. Annals of Medical Research, 2020, 27(3): 971

[25] Chen Z, J Luo, J Rao, et al. Assessing the Influence of Personalized
Nursing Services on Severe Acute Pancreatitis Patients Who
Undergoing Therapeutic Plasma Exchange [J]. American Journal of
Nursing Science, 2020, 9(3): 112

[26] Qiu Z, Cheng F, Jiang H, et al. Efficacy of Microecopharmaceutics
Combined with Early Enteral Nutrition Support in the Treatment of
Severe Acute Pancreatitis[J]. Journal of the College of Physicians and

Surgeons Pakistan, 2020, 30(1): 96-98



