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Prospective controlled trial of the pulmonary function between 1 to 2 years old and elder than 2

years old toddlers with pneumonia caused by M. pneumoniae
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Abstract Objective To observe the alteration of pulmonary function in toddlers with pneumonia caused by M. pneumoniae
( MP). Methods We detected the concentration of serum specific antibody against MP( IgM ) with the agglutination test to support
the diagnosis of MP infection, and a titer of 1: 160 or greater was considered as positive. The reagents were purchased from the
Fujitsu Corporation of Japan. The pulmonary function of 77 hospitalized toddlers with pneumonia caused by MP who fulfilled the
exclusion criteria was tested respectively during acute phase and compared with the 120 healthy toddlers . There were three
exclusion criteria. One was cough lasting more than 2 weeks upon hospitalization, another was multiple infections, and the other was
the children who combined with asthma . In these two groups, younger than 2 years old toddlers were compared with elder than 2
years old ones. Pediatric pulmonary function laboratory type 2600 ( Sensor Medics Corporation, USA ) was used to detect tidal flow
volume curve,which could partially replace the maximum expiratory flow volume curve. Parameters showing small airway function
were ratio of the volume to reach peak tidal expiratory flow to total expiratory volume( % V-PF ), ratio of tidal expiratory flow at 25%
remaining expiration to peak expiratory flow( 25/PF ), and ratio of inspiratory time to total respiratory time( Ti/Tt ). Parameter

showing large airway function was ratio of mid-tidal expiratory flow to mid-tidal inspiratory flow( ME/MI ). Passive expiratory flow
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volume technique was used to examine respiratory system static compliance and total airway resistance. Open nitrogen washout
method was used to measure functional residual volume. Results In the toddlers from 1 to 2 years of age,during the acute phase
of pneumonia caused by MP, the respiratory rate ( RR ) and peak tidal expiratory flow ( PTEF ) were significantly increased, Ti/
Tt,% V-PF,25/PF ,ME/MI, functional residual capacity per kilogram ( FRC/kg ) and respiratory system compliance per kilogram
( Crs/kg ) were significantly decreased comparing with those normal toddlers. In the toddlers from 2 to 3 years of age, PTEF was
significantly increased, Ti/Tt,% V-PF and 25/PF were significantly decreased,but there was no significant difference in Crs/kg and
FRC/kg. During acute phase,the tidal breathing flow-volume ( TBFV ) loops both displayed a concave expiratory curve. And the
results of the pulmonary function testing in 1 —3 years old toddlers with pneumonia caused by MP were coincided with their clinical
manifestations. The younger group was more severe than the elder group, and the difference was significant ( P <0.05 ) . In the
younger group ,more patients ( 51.2% ) had productive cough than in the elder group( 26.5% ). More patients had moist rales in
lungs and spot-patchy shadows in chest X-ray in the younger ( in order,44.2% , 83.7% ) than the elder ( 23.5% ,41.2% ). The
clinical signs of fever and wheezing/dyspnea were similar in these two groups. Conclusions Higher resistance in small and large
airway and higher RR,lower FRC/kg and Crs/kg could be seen in the toddlers from 1 to 2 years of age with pneumonia caused by

MP. And only the resistance in small airway was higher in the toddlers from 2 to 3 years of age. Pulmonary function test was a

valuable way for surveillance of the alteration during acute phase in toddlers with pneumonia caused by MP.
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Tab 1 Clinical signs in two groups with M. pneumoniae

pneumonia during acute phase[ n( % )]

Fever 19(44.2)  16(47.1)  0.0632

Dry cough 21(48.8)  25(73.5)

Productive cough 22(51.2) 926.5) 4.813"
Wheezing or dyspnea 9(20.9) 8(23.5) 0.0746

Moist rales in lung/s 19(44.2) 8(23.5) 4.109"
Spot-patchy shadows in 36(83.7)  14(41.2) 15.093")

chest X-ray

Notes:1 )P <0.05,the difference was significant
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Tab 2 Measurements of pulmonary function in patients with

M. pneumoniae pneumonia during acute phase( x =

s)
lungfunction Mal n=43) Femald n=34) 1 _
RR/ *+ min ! 36 =11 3512 0.182
TV/kg L+ kg™ ') 0.009 +£0.001 0.009 +0.002 0.732
PTEF/IL, - 7! 0.173 £0.053 0.169 £0.041 0.289
Ti/Tt 0.415+0.046 0.415+0.042 0.011
% V-PF 0.243 £0.092 0.232+£0.071 0.532
25/PF 0.616 +0.152  0.610 +0.158 0.178
ME/MI 0.714 £0.192  0.772 £0.257 1.146
PF/Ve 1.638 £0.619 1.628 +0.641 0.066
Rrs/kPa « 7!« 57! 2.998 +1.301 3.235 +1.451 0.756
Crs/kg 0.015+0.008 0.015+0.009 0.066

(L-kPa~!- kg_l )
FRC/kg( 1.+ kg™') 0.016 +£0.006 0.016 +0.007 0.523

Notes:RR: respiratory rate, TV/kg: tidal volume per kilogram, PTEF:
peak tidal expiratory flow, Ti/Tt: ratio of inspiratory time to total
respiratory time,% V-PF: ratio of the volume to reach peak tidal
expiratory flow to total expiratory volume, 25/PF: ratio of tidal
expiratory flow at 25% remaining expiration lo peak expiratory flow,
ME/MI: ratio of mid-tidal expiratory flow to mid-tidal inspiratory flow,
PF/Ve: ratio of peak tidal flow to tidal volume,Rrs: respiratory system
resistance , Crs/kg: respiratory system compliance per kilogram, FRC/

kg: functional residual capacity per kilogram
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Tab 3 Measurements of pulmonary function parameters in yo

pneumonia during acute phase and the normal toddler

unger and elder than 2 years old toddlers with M. pneumoniae

s(x xs)

1-2 years( n=43)

—3 years( n =34)

Lung function

L

MP pneumonia Normal MP pneumonia Normal
RR/ * min "' 40 £11 28 +4 6.912" 30 +8 26 £5 3.045"
TV/kg( L kg™') 0.008 7 +0.001 6 0.0086+0.001 5 0.309 0.0093+0.0009 0.0090+0.0009 1.527
PTEF/L « s~ 0.161 +0.044 0.138+0.032  3.167'  0.184 £0.050 0.155+0.029  3.590"’
Ti/Tt 0.416 £0.042 0.450 +0.047  3.829")  0.414 +0.047 0.434 £0.042  2.091"’
% V-PF 0.227 +0.085 0.465 +0.055  17.548'")  0.252 +0.080 0.477 £+0.056  15.781"
25/PF 0.585 £0. 145 0.815+0.099  9.081'  0.649 £0.160 0.785 £0.102  4.963"’
ME/MI 0.726 +0.130 0.839+0.210  3.429")  0.757 +0.305 0.789 +0.177 0.545
PF/Ve 1.910 0. 639 1.236 £0.493  5.816'  1.274 £0.378 1.068 £0.270  3.012"
Rrs/kPa + 7! « g7} 3.556 +1.311 2.605+0.976  4.042")  2.529+1.224 2.038 £0.952  2.147"
Crs/kg( L+ kPa '« kg™!) 0.012 +0.007 0.023+0.008  7.289")  0.018 +0.009 0.027 £0.010  4.456")
FRC/kg( 1.+ kg™"') 0.014 +0.005 0.020£0.002  5.773")  0.018 0.007 0.020 +0.002 1.416

Notes:1 )P <0. 05, the difference was significant; MP: M. pneumoniae ,RR : respiratory rate, TV/kg : tidal volume per kilogram,PTEF : peak tidal

expiratory flow,Ti/Tt :

ratio of inspiratory lime to total respiratory time,% V-PF : ratio of the volume to reach peak tidal expiratory flow to total

expiratory volume ,25/PF : ratio of tidal expiratory flow at 25% remaining expiration to peak expiratory flow, ME/MI : ratio of mid-tidal expiratory

flow to mid-tidal inspiratory flow,PF/Ve :

ratio of peak tidal flow to tidal volume, Rrs :

respiratory syslem resistance, Crs/kg : respiratory system

compliance per kilogram,FRC/kg : functional residual capacity per kilogram

3 e
MP [ili 58 Jik 2 iy JL 3 B 37 4F 5 UL B9 — ol fit ¢, L o 32

LA, MP ZHE A & BB/ MUEY, HEE
JIFL 5 32 B R 9 AR 4D 10 d JR A BT VR, FLETR
AR5 0.5 mm PRV B BE W RE TR MP 7 2 ~ 3
DRIt X s RS DA KT 55— 05 it o R B MP R
MP T 7 TR T8 6N 3 B, 6 IR TT A 800 H B B 404, ik
TR B R B LA MP I3 5 S 1M
Polk, LLZ I MP A BURE R AR BT IR R A% T 818
W7 MP SRS . TP IGE b 4T B AN MP AR 2R
BLGE RC MP S A BRI RAA R H
BOI R R A5 57, (EZ RS e S5 i 2 RN R L3 ~ 4
JAREIRGEM o WO ARBI T b A IR i 1) <2 A
SRy MP il 5 b0 T HERR A BEi nZmik > 2 JR A6, [
SF pi T MIP e 3 Oy 2 i H L L AR i TR ) AR BT
SEALNGILFE LRI A MR o IRHER A b B sk g
K91

T GO T Ay W WA 2R 98 5 0 i A ¥ 5 ) 148 W 956
AR BE B TEAR 25 SUH AT vk YT RO L I R L

HARIHR AL URIE T, 20 42 80 AL LI, 768 4)
LI T BERGEE B 27 LA TREV BRI 7 s 2 = il
LR MEFV ), IF HAFLAHES ™, I AF5¢ B 401 JLIP I 32 e 180 K
VA 25 4 97 BB L TARE . HBor V-PFL25/PF il
PTEF Jy S /N8 Ty B8 79 #URSE B, ME/MI 2y S KRS
I REHURIEAR , RR I TV kg b B2 W38 < Ty fi faf 6 A1 7T
SR RAE AR 22 0% V-PF.25/PF 820 F1 PTEF 3, 25
HEAR /NS TE B A7 36 05 ME/MI 8 /0 42 78 K38 BE 7 386
A BEL 7 BT DR AGE PRI B I R SR
Rl K e 2 B A0 R 30 5, 30 AU JE Y R
M.

AW R R, 1 ~2 B R ~3 % MP fiti % W4 2
B TR b 43 B 45 20. 9% ( 9743 44 ) 23. 5% ( 8/34 {4 ) i}
IR TS 5 P 1R R R T A ) A G I R i T A SR B R
PTEF 34 JilF1% V-PF . 25/PF ¥ />, 3500 MP fii % & JL & 1
/NGBS SZ R, WA RIHE L B3 7 38 LS AR A
FH, TS MP YL B A0 S S RE PR FE I K i T 3
JE A M AR A L AR IR S I 3 W S R 94 4 i 4 At
TR B o T B0 300 B4 JEE A AT T AR IS AL RR 8



- 274 -

Kb T AR S MP i 98 2t 1 9 RE B 1 BOVE WG B ZE 5]
AR ) RE IR, S B A R BRI INUAE , T AL IAAR
FetEbIate RRU7 . BIARIR L 40 HIAT 44. 2% (19743 f4i] )
47 1% 16/34 B JE B BB LK. LE1~2 2 MP
it 98 .41 ME/MT B8 T35, 3% 5l R 2 MW &1, 1 ~2
% MP Jits 49 0410 A %, Tt 50 1l B 3 09 i R 36 X 2%
BEA SO ) A R ~3 2 MP it 4L, AR 1 ~ 2
% MP it 4 .20 2 bk 31 i 358 92 L e o I G, 3T BB P
T 1 ~2 B LRI R M AR G R T E A . T
1 ~2 % MP Jifige 041 UL B AGHE L 2E, T RE S MP il
9 AT T WL T R S A K ol 998 VAR SEL A 00 K A AH ke
ZEA I, MP it 4 A LA B R 0 RS2 R, 2 A
MLz MP E R E RS I E TS, REARZRER
R4~ R L, W0 BB 5 MP Y R
A (RO R =Y

W05, o3 A5 T T 4k e 438 BEL 7, MG ek % 2 Ji A
) AR A9 3 L, 2 IS0 A8 S, 3 B I g O A, I
ZR GBI 5 50 7 P TR B AT KL A7 /N sk T4 4
FIACAE RS o A BT 98 I, WF IR 2R G0 ek J2 W 7 5K
RUFRITERRT L AHFSE 45 B DR , MP T 48 W 4 i 7 41 2
PR Crs/kg 159 B K T RS T8 5 Xt BB TR 240, Res 25 3
TR T RS2 A A0 RS RE Bl ik , 43 T 384 22 45 L TR e
T 22 5 MP T2 FRC/ kg SR RIS TF 6 AR
TEAL N, 33K 5245 i T2 2 101 0 78 Hh s ol 1A
RO PRI 5

L7 PR, 1 ~2 % MP il s L 2t 503 i ) filg ke A e
KLCEBIR NAGHE L7 38, FRC/kg Fil Crs/kg B [, RR
O T ~3 4 MP il 4 s L 2t 19l 2y R O As M A /0N
AT BN B R A B TR A . X5 R AR BV IR R 48 &
TN T2 00 I D RE AR B A A6 25 53, S R R
AR BRSSP

ARWFFEA L Z AL RS B : D1 ~3 2 MP Jifi 42 28 L
NBCRIN AL SE v AN BIF 9 B SEE R TR 454 s @
SR ML B M L A AN S 10252 WK REAE ST S0 5000 M 9 16 3
Sk TeM Bk, LUBR IS I MP S i B 1 s @ T A
TIAF W BT R AR B A7 AL 25 52 T i i ™ AR BE AN 8056
K% ARG S R TREAAAE - IR

ZEX
[ 1 S8R, e 25, . DVRINPIRORG 2. bt b [ B R

Chin J Evid Based Pediatr May 2009, Vol 4,No 3 m

K2 A, 2005. 632-636
[ 2 "Wan G Ji4R85F ), Chen HH. 1995 ~2000 4] il 1 [X /1N JL il
P37 T A SRR Y AF B U AF 4> M. The Journal of Practical
Medicine( 9211 B2 4% % ),2002,18( 3 ):317-318
[37L SQ( Z R 7 ), Yue BZ, Yan Y, et al. The clinical
characteristics and  analysis  of mycoplasma  pneumoniae
pneumonia from infants and children. Chinese General Practice
(P E A RHE S ),2005,8( 14 ):1147-1148
[ 4 T3 VLAY , B A e S IDLRRA. 25 7 . dbat: A
R TUA: HE R A, 2006, 1204-1205
[5 Wi, 5330, . JURFE. 45 6 M. dbat: AR A
#t,2004.24
[ 6 THe CH( faf & # ), Deng L, Huang XQ, et al. Pulmonary
function of normal toddlers from 1 to 3 years old in Guangzhou
area. Chin J Evid Based Pedian( ¥ [HFEJLFF 24k ),2007,2
(1):21-26
[ 7 JRichard EB, Robert M, Hal BJ, et al. Nelson texthook of
pediatrics. 16th Edition. Beijing: Science Press and Harcourt
Asia, 2001.1235-1250
[ 8 TFrey U. Why are toddles prone to wheeze ? Physiological aspects
of wheezing disorders in toddles. Swiss Med Wkly,2001,131:
400-406
[ 9 TRichard EB, Robert M, Hal BJ, et al. Nelson textbook of
pediatrics. 16th Edition. Beijing: Science Press and Harcourt
Asia, 2001.914-916
10 -\Leipa‘]éJA, Iwasaki S, Lee S, et al. Compliance and resistance
levels and unloading in proportional assist ventilation. Physiol
Meas, 2005,26( 3 ):281-292
[ 11 TDeng LL X J3 ), Ye QC, Jiang WH, et al. Pulmonary function
examination of infants with asthma. Chinese Journal of Practical
Pediatries( FE 9L ), 2004, 19(7): 423-425
[ 12 IGodfrey S, Bar-Yishay I, Avita. What is the role of tesls of lung
function in the management of infancy with lung disease ?
Pediatr Pulmonol ,2003,36 (1):19
f3 -\Tolapa]]y BR, Demerci C, Zureikat G, et al. Tidal breathing
flow-volume loops in bronchiolitis in infancy: the effect of
albuterol. Crit Care,2002,6 ( 2 ):160-165
14 -\Deemjanawang J,  Manuyakorn W, Prapphal N, et al.
Randomized controlled trial of salbutamol aerosol therapy via
metered dose inhaler-spacer vs. jet nebulizer in young children
with wheezing. Pediatr Pulmonol,2005,39( 5 ) :466-472
[15 JChan EY, Bridge PD, Dundas [, et al. Repeatability of airway
resistance measurements made using the interrupter technique.
Thorax, 2003 ,58( 4 ):344-347
[ 16 1Broughton S, Bhat R, Roberts A, et al. Diminished lung
function, RSV infection, and respiratory morbidity in
prematurely born infants. Arch Dis Child, 2006,91( 1 ):26-30
[ 17 1Chen ZR( BRIEZE ),Ji W, Wang YQ, et al. Pulmonary function
changes in infants with respiratory syneytial virus or mycoplasma
pneumoniae infection and clinical significance. Chinese Journal
of Practical Pediatries( " [H 92 FHLRH44 & ),2006, 21( 12
919923
(ki P41 2009-03-09 &1l 3. 2009-04-20 )
CASC i 5k s2 L)

( PERBIE) LR YEHNEFER
LRIRIEI N TT REAE AL _E 2t 5 IRR B AH LT BRC AR T 300 dpi )3T A RS B9 35 057 BE FIDGE LU JEE 5 Jie 1 i 49
SR R G R ARC SPPREAME T 300 dpi ), IH RN 4 07 %38, AR AL RALITEN R P, P v s R i Y
PSS B R T5 1 NE EAAS S 1) P T g S5 56 S Ay o 5 VL TR AR , I AR AR AE A A I By 5 T A, it o HL g
BB L F AT BIRS3 5 KAADRAS B 7 1] N AT 220 B RUPRAE 5 3 LR 5K T BT 24 €80 B R COR A¥





