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descriptive study) ‘Vlﬂ%ﬂ;ﬂ? mm&mé’a&ﬁmmma%uazméﬁ
risadlElilnatud ddaysun 6-25 0 Semniiedtin
Tsniionaanaansnsasns Tsmentnanasaanginan
somaAeURmEY 2543 Saaunnemen 2544 Tnesas
HusgtheitleSudansnnnm viawniu 6 admei uasy
Unesosasthevdaspthuesaanauludusomms
Tumsdinmmn %&ﬁlﬁiﬁwéﬂwﬁﬂiwauﬁ@ fimmginlane
fensnisuviadilsedindossuumadivme lauoss vie
asuenavasnassnuaenm 6 Falasnaumsneaa
fusInMnLan s;ﬂf;yﬁﬁé’ﬂﬁmm%ﬂgmm%aﬁmu@%mé{u
wassrarmnTsdienmarasssnnwiaaledlannin
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61772730 Spirometry, Lung volume g Diffusion capac-
ity for carbon monoxide (DLCO) SLu‘*/ln“fJ.%ﬂWN?ﬁmmgm
G;’Jmﬂ%;ad plethysmography i:u V6200 Auto box
(Sensormedics USA)

EL%mﬁ(ﬂ maximum expiratory flow A¢¥nMINGFAL
3 @59 T4 room air u,amhéwﬁﬁﬁq@h 3 anfmamm
Forced vital capacity (FVC), Forced expiratory volume
in the first second (FEVi) Ay Mean forced expiratory
flow during the middle half of FVC (FEFZE%)15 sy
lung volume %’3@1@ 83D body plethysmography ‘ﬁﬂﬂlﬂ
Functional residual capacity (FRC) mﬂuﬁmmﬂlﬁ Total
lung capacity (TLC) 8¢ Residual volume (RV) ﬂlﬂ Dif-
fusion capacity of carbon monoxide (DLCO) aiolee3s
single breath method LLﬁBﬂIW oxygen saturation %’“5@“71{
‘]Jmﬂ‘iﬂ@&ﬂ,% Lﬂ%:ad pulse oximeter (BCI3302)

mﬁwﬂawasl%%%msm%muLﬁyuéwﬁ%ﬁuémm@u (pre-
dicted value) iasmnghelunquihasnydiulam height
for age ‘1:,98 ?Nvl,@:ﬁmsmﬂ% arm span'® Lmummqﬂumi
LUaNAFENIIDN LA " predicted value Tumsutana
ﬁNiﬁﬂﬂ?WUB@ﬁﬂﬂﬁIn%’N(g{% EL%@WI']S\I']G]?;@;']%‘?JBG SIRIRAJ
1998"
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- Spirometry WALNG Lia

FVC, FEV1 < 80% %@\ predicted value
FEVl/ FVC < 80%
FEF < 70% %8N predicted value

25-75
- Lung volume Rauné e

TLC < 80% 99 predicted value
RV/TLC > 30%

- 1 DLCO feund e
Hemoglobin-adjusted diffusion capacity for
carmon monoxide (DLCO Adj)

< 80% 99 predicted value

- Oxygen saturation < 95%
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NuuNTierasANNEaLNAIaIENIIIN LA 619
aoluil

1. Restrictive defect Lﬁa TLC < 80% Wag/%3e
FVC < 80% ‘?Jaﬂﬂlﬁ predicted value %QSJﬁ‘LI FEVl/FVC =
80%

2. Obstructive defect il FEV /FVC < 80%

3. Air trapping W& RV/TLC > 30%

4. Diffusion defect Lﬁa DLCO Adj < 80% ?Jmﬂl?
predicted value I@Hﬂe?mm@lﬂ Hb-adjusted DLCO ¢4
M’

Hb-adjusted DLCO = observed DLCO
(1022 + Hb) / 1.7 Hb eenl5u Hb 1 14.6 g/dL Sl,u;;:ﬂw
Mefioy > 15 9

Hb-adjusted DLCO = observed DLCO
(9.38 + Hb) / 1.7 Hb Toen$u Hb i 13.4 g/dL usgthe
Winflany < 15 9 uazsthemids

5. Hypoxemia o) oxygen saturation < 95%"

v v
£

?Jagamw34@ﬁ\lo;mﬂmﬁé'ﬁﬂﬂﬁz’;’aLLazmimwammmW
Jamsgnindinbalulisuna Excel 2000 wasiamsvmoys
TeiBeudeurmauanmsssinuosmendfingoloun
Y el seammniulaeuas Fannsdaeilesy svme
ﬂémﬁﬁ@qwmﬁ@ﬁﬂaﬁnaaamﬁmmwﬂa@LLazﬂ@'N‘ﬁamiﬂmW
vaaund Toels Mann-Whitney U test uasi/Beuifien
a‘hmuéﬂfmﬁ psumasesaslsUE LN iS‘Vi’JINﬂEéN
ﬁiwmﬁowﬁn@mmammmwﬂamaxﬂa;wﬁﬂmiamwﬁa@
Unéi Tnely Fisher's exact test

NaMSIAY

il hawmmsasidenfioquseilesy
MIeTIRENTIIMNUaed M 21 T8 Wwemy 16 3
Wwemiels 6 T maqé?m,wi 8 1 9 Wanandis 21 T 11 1w
(9t 14.1 £ 3.8 ) mwmusnniigaens 10-15 4
szomammaeiulsenudoun 6 0 audl 19 7 10 dou
(9@e 125 % 39 1) VRannudeniilafusoun 30 avdls 251
unit (m?\la 102.7 £ 53.4 unit) mm%m%maal,ﬁa@ (Hb)
a%'ixwﬁwa 5.2 -82 g/dL (9 6.6 % 0.7 g/dL) éﬂwﬁvl,g
Summdeansiiiniu 13 T uazheflaSuedumdn 11

518 Fouansluemed 1

maamﬁamaamﬁmaaamﬁamwﬁa@ﬂ@ﬁcﬁaLLa@fLu
@nmﬁ 2 WAM330 spirometry WU FVC ﬁ@lwm?wlm;amaz
78.85 % 17,56 98900 predicted value WUANNNAUNGTRS
FVC (< 80% predicted value) 3114214 9 T amﬂu%amaz
42.9 FEV, fenmAusauay 7343 1558 909 pre-
dictedvalue WUANNHALUNGDS FEV (< 80% predicted
value) S 14 e Aoiusoay 66.7 FEV /FVC §
mindnsanay 8714 + 381 lunuenafindnfzesen
FEV /FVC (< 80%) lumsfinunil s FEF__flaiade
%aaaz 78.14 + 18.9 ‘?Jadﬂlﬂ predicted value WUANNHA
Uniivasen FEF (< 70% predicted value) 7 31¢) fiouflss
;amaz 33.3

HAMIFTI939 lung volume Suwnidu RV fleniade
%ayaz 101.9 £ 254 ‘ﬂaﬂﬂlﬁ predicted value TLC ﬁm
m’?ﬁ'ygaaaz 81 £ 121 Gﬂadﬂlﬂ predicted value WUANH
ﬂ(ﬂﬂﬂ@"ﬂmﬂl? TLC (< 80% predicted value) 34414 8 T8
Aohisaeiay 381 RV/TLC Smindesonay 317 £ 64w
éﬂ’mﬁﬁ RV/TLC 3nnnm 30% 41w 15 118 Aediusoeia
71.4

NAN3ATIIA DLCO Fmndesagay 97.9 % 35.8 909
@ﬁ predicted value W‘].lt};ﬂ’gilﬁﬁ DLCO ﬂamiw%aaag 80
896N predicted value 1 6 T8 AawTusosay 35.3
uAiladTmIeN DL Adj. M IIeARM
W VLstus;ﬂamwﬂ@ﬁmmﬂ@ﬂﬂ@mm DL Adj.

MR OXygen saturation Lsmuemaiennfunsen o
saturation (< 95%) I@Hﬂﬂlﬂgdu@i 95-99% (@Wlwmﬁlsl 974
1.2)

iuéwuauéﬂw%mm 21 T8 ATIRNUANNANLUNGYRY
sussnnartieRu 17 1o Anduseuay 81 Suunids
air trapping (RV/TLC > 30% LLG% FEV1/FVC 1n&) 8 1
ﬁmﬂu%aaaz 47, restrictive QY air trapping 7 918 A
Fhusaeae 412 uaw restrictive defect 2 718 AniTusoeia
11.8 lufigrhemelefiarany diffusion defect uaz hy-
poxemia Fausnsluenmen 3 WanBuuieudnuaema
ﬂﬁﬁmwﬁwméméﬂayﬁﬁamiamwﬁa(ﬂﬁ@ﬁﬂ@ﬂﬁﬁ@ re-
strictive LLazﬂf@:méﬂwﬁﬁammmwﬁa@ﬁﬂa T
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anefl 1 useednunieiin vt hawmmdaiilesioquss

NI 21

VGRS AHERTININ 15:6

neunde (@) 14.1 £ 38 (8.75 - 21.91)
ssrnamaminande @) 125 £ 3.9 (6 - 19.9)
U3snoudent lnsumas (Unit) 102.7 % 534 (30 - 251)
Hemoglobin (g/dL) 6.6 £ 07 (52-823)
éﬂwﬂa%umiéfmjm 13
wiheflasueniumdn 1

vaneing Auadelum iue mean £ SD

M 2 UFAINANTATIAENTTON DA

Spirometry (N = 21)

Mean + SD (% pred) Abnormal (%)

FVC 78.85 £ 17.56 9 (42.9)
FEV, 73.43 £ 1558 14 (66.7)
FEV /FVC 87.14 £ 381 0

FEF 78.14 £ 189 7 (33.3)

Lung volume (N = 21)

RV 101.9 £ 254

TLC 81 £ 121 8 (38.1)
RV/TLC 31.7 64 15 (71.4)

Diffusion capacity for carbon monoxide (DLCO) (N = 17)

DLCO 979 * 358 6 (35.3)
DL Adj. 138.1 £ 512 0

Oxygen saturation (N = 21)

O2 saturation 974 * 120 0
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el 3 uaasuythefeTanuaNNAnLUNFTaETIIMNLEA

Abnormal PFT
RV/TLC > 30% (air trapping)

FVC < 80% predicted + RV/TLC > 30%

(restrictive and air trapping)

FVC < 80% and/or TLC < 80% and
FEVl/FVC > 80% (restrictive defect)

- DL Adj < 80% predicted (diffusion defect)

- O2 sat < 95% (hypoxemia)

17

8 (47)

7 (41.2)

2(11.8)

ANHUSNGNIDLNETIANAMIATAUaTRTeN ) Ty
@Jwﬁq 2 Nau FauanslueTe 4

L;JaL‘ﬂ‘sa‘umauaﬂwmvmmaumvmmﬂamwﬂamm
fgussnmwtaaraUndeia air trappmg LLamammamaJ
AT Montnd wumfienausnmees sy iR sadn
AN 2 ﬂémaéwaﬁﬁaﬁwﬁmmqaﬁa éww%uﬂaﬁaéuq
umﬁwrﬂﬂwm 2 ﬂam T fienauanmaaensdivle

mmym@ﬂm G‘IGLLSGNGL‘LL@]ﬁN'ﬂ 5
‘ﬂl A L b an ' ' ¥ ldld
LN@L‘]_]%EJ‘]_IL‘Vl8‘]_Iﬂﬂﬁﬂ‘]ﬂ'mgq/l"lﬁﬂa%ﬂitwﬁﬁﬂ@&l@‘]J”JHV]N

fgNIINMNUaaRALUNGATHA restrictive WAy air trapping
Lm:mzjlméﬂaaﬁﬁﬂmmmwﬂamﬂn@ WAL
mEJLL@”?“E”LﬂmmiGhLﬁ%Ii@‘S”WJIN 2 ﬂémamﬁﬁyﬁwﬁm
NG mmuﬂaaaaw] ‘smmwmam 2 ﬂaN T
mmLmﬂwamqmamﬂmmqamm Fausnsluemad 6

6
M1
2 o9 ¥ ¥ ooAaA A s
ﬂ"ﬁﬂmﬂﬂwﬂﬂuﬁﬂﬁEJLU@ﬂmﬁﬁ‘ﬁLNH‘ﬁ%@?%LLNVNMN@
v v ¢ v
219y Lﬂ%?ﬂﬂ’)&lm(ﬁﬂmaﬁ%@ﬂwmai 2 8 ASUMBN

MmNl 4 WRsufsuaneInainsseLhusssaaniaUnfiniie restrictive Uy

pihedussnmMwLanLng

Restricive Defect Normal PFT P-value
W (T8 MEN) 2:0 4:0
ang (D) 183 £ 3 11619 013
sreznamImiinlan @) 17 £ 4 89x 26 0.13
3snoudent lo3u(unit 189.5 % 87 635+ 6.4 0.13
éﬂwﬁﬁ%umiﬁwim 1 0 0.33
wLheflasueniumsn 2 2 0.4

[3 | '
LYATUNNENINGUN 39 59 aluf 4 gaen-Tunan 2549



214 FiaT @0na uazamy

A 5 uﬁa‘umauawmmwaﬂaummmﬂamwmmmﬁmmmwﬂammﬁﬂmu@ air trapping Wy ﬂammwmmﬁa

mutaaung
Air trapping Normal PFT P-value

NGRCAERTINN) 5:3 4:0

oy (D) 121 227 116%19 0.80
svznmmmiinlae @) 111 %29 8926 0.21
Psrowdont le3u(unit) 93.6 + 37.2 635 * 164 0.21
c;ﬂwmé?%fum‘séfmjm 7 0 0.01*
wtheflasueniumdn 3 2 0.57

MR 6 LWRHUWELENEAARANTENNINANNLhENRENTINNWAALUNGTAA combined (restrictive + air trapping)

v da -
warnaNthenianssnnmlaaung

Combined defect Normal PFT P-value
el (78 M) 4:3 4:0
ay @ 16.8 £ 35 11619 0.02*
sspznmnmeiiulsa () 149 * 32 89+ 26 0.01*
Psnnueni lesu(unit) 110.7 & 52.7 635 + 16.4 0.11
éﬂf;yﬁﬁ%ﬂmsﬁ@ﬂm 5 0 0.06
wiheflaSueniumdn 4 2 0.65

Sidtedlulnatnd 19 10 whevmuelafimafisdngms
sruume e emanuaMaRaUnGvassTIIMNLan 17 T8
dausoriae 81 dwdumsRBufisuiumsAnm sadami
| aRouansEnn asandnuailsrnnsuayismanga
sussamwiasfuanmeiuliunazmsinm uaoenalsta
ANNTN (prevalence) 24ANNRALNAYBIENTIOMWLBA
hﬂﬁﬁﬂmﬁagsl,wﬁqammgﬂﬂﬂaqwamiﬁﬂwﬂua?1@14’5'6’“’”
Fonunlszannisanay 42-96.7 Fausndlumean 7
mmﬂ@ﬁﬂamaaamﬁmm‘wﬂa@ﬁwumﬂﬁqﬂuﬂﬁﬁﬂm
& f9 RV/TLC annnm 30% (air trapping) Aawiusoeas
47 05U NNANUNGEHA restrictive WAy air trap-
pmg @@Lﬁmamau 41.2 ammmmmﬁﬂwm@ restnctlve
ammmwummiamav 118 (LTS restrictive mwm
ﬂa‘m restrictive QY air trapping 8¢ restrictive ama

Germuidhusaeny 53) sﬁaLL@mmaﬁuwamsﬁﬂwﬂu@mml,(?ﬁﬂ

289 Cooper DM. uazase® FInuaNuRnUnfivassnsn
mwtansnulvinyiuziin restrictive T30AE 70.6 LALHEN
1 o < v v 1

emfmmamiﬂﬂmgl,u@mwﬂmﬂm f.vn sz sl

9 FawuennAaUndsulvyidueie

UND LATATL
L. a” 2 o é‘\l '

restrictive N2 76.7 LLazsl,umiﬂﬂmmau NALANN
Retnfvasanssnmniasiiaaiia diffusion defect F94iln
WisuWauiumafnm lueda s lnay luwuand
d1ffus1on defect S\ILW&Mmiﬂﬂ‘]:ﬂ"ﬂa& Hoyt RW. liazame’
V]W‘US\I diffusion defect samav 15.8 LLamﬁﬂﬂHwad ¢,
uw Uyl msLamm wagane’ Wy diffusion defect
iaaau 9.1 LLﬂﬂ%ﬂﬁﬂﬂﬂﬁu\lm Wmmﬁ’amm%m
hypoxemia (O2 saturation < 95%) mmqﬂuwamiﬂmﬂu
aam4,5,12,13,14 ¥
40-88.2

fmy hypoxemia (PaO2 < 80 mmHg) 088

Tunmsfnwinushefifl RV/TLC snnnon 30% S1mam 8
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aaedt 7 Whsuifeuenagnassanaieyndissssanmiasuashemdsddles lumsenmmee

1980 1980 1986 1987 1987 2001

Keens TG. Cooper DM. Hoyt RW. YP.** CT.*** PMEK****
Number 12 17 19 30 54 21
Types of TM* T™ T™ B/E* TM (9) ™ (2)
Thalassemia (splenectomy) B/E (36) B/E (19)

Hb H (9)
Abnormal PFT 42% 70.6% 75% 96.7% 62% 81%
Diffusion 0 0 15.8% 9.1% - 0
Restrictive 0 70.6% 0 67.7% 21.4% 11.8%
Obstructive 42% 0 75% 20 46.43% -
Combined 0 0 0 0 32.14% -
Air trapping - - - - - 47%
Restrictive + air - - - - - 41.2%
trapping
Hypoxemia 83% 88.2% 73.3% 40% 0
Methods All* All All except SP, SP, SP, BP,
ABG, NWO  ABG, DLCO ABG DLCO O2 Sat

*TM = Thalassemia major, B/E = beta-thalassemia/HbE
**YP., = Youngchaiyud P. , study in adult
***CT. = Chantarojanasiri T.
****PMK = Phramongkutklao Hospital
All* = Spirometry, body plethysmography, ABG, DLCO, nitrogen washout
SP = Spirometry, NWO = nitrogen washout
BP = Body plethysmography
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8N 21 8 %@Lﬁuﬁﬂwmmm air trapping LLG]I\LS\}‘W‘]_I
ANNNALNAYRY FEV1/FVC :1NMIaITIada spirometry
@b dmEU FEF 67}&Lﬂuﬁ’mamnzm%ﬂmﬁaamam
WIARNAN spirometry wuslenAintng 3 mefls 8 T8 909
éﬂqaﬁmawu RV/TLC 3nnA 30% G9nanianeat m3
‘*7{1 RV/TLC w“@%u I@amaavl,aiwumﬁaﬁamm expiratory
flow rate ANMINTIVIA spirometry amwﬁl&ﬁuﬂiﬁﬁéw
g\lmiamﬂusl,maa@amum,aﬂ mumﬁwlﬂlmlmﬂ YDIMT
aassssnranlssannresi aftneleaneafieUng
Famanusidiadunosanlumansousadndiulamems
61772790 spirometry aslunmsAniineaRenGasms
qm%ﬂmaa@amm@Lﬁﬂagglmzﬁu?wmﬂam (mild de-
gree of abnormality) 108 RV/TLC ﬂé?%ﬂl,l,@i 33-38% LAY
FEF%75 ﬁﬁ?%ﬂu@i 53-68% ‘H?’Nﬂlﬂ predicted value
msfimgaruleennsmnaEniughonguil o1
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Abnormal Pulmonary Function Test (PFT) in Patients with

Severe Form of B-Thalassemia

Sanitra Sirithangkul, Dusit Staworn, Kitti Torcharus, Chalida Laohapand

and Apirak Palawatanawichai*

Department of Pediatrics, *Department of Medicine, Phramongkutklao Hospital

Background: Abnormal PFT in patients with severe form of ﬁtha]assemia has been reported. Objective: To de-
termine the prevalence and factors associated with abnormal PFT in patients with severe form of ﬁtha]assemia.
Methods: PFT of patients with severe form of ﬁtha]assemia was performed. Body plethysmography was used
to determine PFT and lung volume. Diffusion capacity of carbon monoxide (DLCO) was also measured. Results:
Twenty-one patients with ﬁtha]assemia. Seventeen patients (81%) had abnormal PFT. Eight patients (47%) had
mild degree of air trapping (RV/TLC > 30%). Seven patients (41%) had combined restrictive and air trapping. Two
patients had restrictive defect. None of the patients has abnormality of DLCO or hypoxemia in room air. Age,
duration of disease and history of splenectomy are associated with those who had abnormal PF'T. Conclusion:
Majority of patients with severe form of ﬁtha]assemia have mild degree of abnormal pulmonary function tests.
Age, duration of disease and history of splenectomy were associated with abnormal PFT.
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