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LANAIBENUBEFIATUNINENG p=0.008) Ll,a:a@mm"l,uqmamwaa;dmwmxaaoﬂaad (ﬂzLL%uL%ﬂ&lluﬂQN

ALAY 3.8, ﬂl’;‘j&l HFNC 2.6, p=0.005 ) LRZAANIITUNIWGONITLIUNNIFAINAAIINNITNIBIDONTIIN (ALl

mﬁ‘mlumg’umuqu 3.2, n§y HFNC 2.0, p=0.013)
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Unin
MIFBINAINTILaaLazHaaaAa (bronchoscopy)

Wudannsniendanudaglunisasaliaszuy

A a A A v di Aaa [ =S
nywnelaNedsziinnIafuduiNan1sInaassInn
minw ludtudedudweiaslenfianuddy
Inlsnsitassuassnu lsaszuumnigla wanns
dq, v 6 & 1 & A dl 1 a
wud s lamiidluwagnenin wandaNULFIdanITIAe

v 1 lﬂj I Qs = aa U
AMzunIndaunend g Ssoraduduaneieiiale oz
unsndauiidan laun nnzwiaseandianlwien
(hypoxemia), Mz lalduRadnae (cardiac arrhythmia),
A A o . A o o
weasanlumadumsl, suhludeadedulea, lduas
MM3eaLTa’ ANITNIBIBanNTLARLTUAITENINT WA
wu'lddaslagianzginfinzieguaineudiiu

=1 I Wd’d o I U a Q U
niananlaidugianuindudasiunsinmdis
aanFlanaidy Al5aTunIa lesunNIIvRa NI INLAY

ANNLEsIAaninA1zi British Thoracic Society 'la

ﬁﬁmmzﬁﬁwjﬂaUﬂﬁ"L@T%’UﬂWi@lsma@mwﬁw pulse
oxymeter afnsdatfiasanaanisrindanniTaaindas
avaloauaznasaay wazaaToandiawiiednne
winsaandianathofindany ldud nslanwudad
yg90anTianluion (SpO,) wWaswwasannnindesas
4 w308 SpO, wagninfauaz 90 uaztiauIuN 1 wIN
iaaannudeslumsfianizunsndanannnniznses
sanfiaw’ ludlituinsvawinaiialna g iatanlu
M3A7193 RSErI o NI TN EHIWINTFEINBININDL
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1% EBUS-TBNA®® GisunInayitaaslinuadsan
Tndasluntivan lagmsanziiunaanay 1ol
FhadpuazUrziiuszee (staging) vednzadaald® N3
@373 Miniprobe™ @3mrelunsdasuiitalusaslsnvas
P g . . oy
ladanfagrsanuasaanlng wazhannsdufizne
lumsSnsunIuenunaaaas (airway dilatation) ¥inlw
a Y d’d U ] l:ql/ 1 v v ada
ffthenddedszlunisdesndesaranasaandindd
1nf (bronchoscopy) SAufUTaLTluNIINRAONTAN
lasunndaaaulanazyinranngina1dIuiuluaii
W@ LAn13¥n 2 Feansidum s szuzanluns
Fanns anasdasliningaunIasnuawrauLNaa
anwldgraunzvesiisumeiniaanis (conscious
sedation) uLaziinavinlRassdam AN zunINTaudn
| 2 ¢ a X o A A oA a A
liRsszmdiinan Tagiufiiadasiiasiialmifianana
TWaanFaumarynlasfiidasnmsinazeseanfiaugs
nimsldmeldeandaunmaaynuuusssuen wazld
fasuvesaandianluenmeiimalavin (Fio) ldasd
fa high flow nasal cannula (HFNC) %aﬁ"ﬁawmf’]“ﬁw

AN wsaaaaﬂsmau"lﬂ@lu%mﬂamumimm14

U
ﬁaL%uﬁﬁaQamiﬁwﬂ"ﬁszmnmidaaﬂﬁaamnﬂa@
uazvaanan’™® lagdi HENC Hdnamwlunsdasin
wIaunlunzwsadeandanladnii nasal cannula
FITNA Q‘%%’ﬂﬁﬂﬁﬁwmiﬁﬂmdwmﬂﬁaan%mué’@m
mivlmagamd%ma:mma@ma:wiaaaaﬂ%mmwdw

ANIFBINRBINTIVUALIENABARNNABINIRADNNT
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v prospective experimental study laols
. . A o 6 o ;:i a [
historical control mmqﬂsmdﬂmmwaﬂs:mua@mmi
INANTIIEWIBIBANTLIAK (oxygen desaturation event)
FERINNIIRBINA 0IAIIU0AUALRABARNLNDNT
3ﬁaﬁm%§a%’nmh;§ﬂaﬁﬁﬁaoﬁwﬁmmimﬂﬂdw 1 57

(FamsnunngvinianmaiianTIRasenianIs e
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[ 9 '

Goud 2 whatuld uiuluasadon) Wisuifisunga
ﬁiﬁaaﬂs‘ﬁmué‘mﬁmﬂmga (N§unaaas) ﬁ'umjuﬁ
IWeandaulasATund (nguaivaw) aguszaidias
Ao Wisuifisudwugd@nmniuaizeziiaizeins
an1swiasasndian wWisuifisudannisdaon
Qﬂﬂ'mfmﬂv?aaﬂ%wmwdﬁaﬁﬁﬁ@mms, 8@
rietiemely, sanmufanizmelang, danmmga
ﬁwﬁmmiﬁauéuq@, ﬂ:LLuumm"L&iqmamwm@ﬂaU
wazazuwuNUTRIANSAYNTanMssasndasinne
WIDIDANTLABILNIRADNNIVNARGDNT

Uszmnshdns - naunasaudugihouan lsaszuy
mymelafififetsTmssesndasaatanuaznaanay
Tagviwanmsannni 1 sfiafimibolsadan lsswenuna
amasnyol Jany 18 Yawly uazldanuduseuidniim
Wuaraadaslulasimslasasmaluiuuuaasning
fugan inwifaaan laun Qﬂwﬁidﬁaﬁwmﬂw%a
EL‘*i'i’m’%iaa“ﬁmmzﬂaayjﬁau Qﬂmﬁﬁma:wimaaﬂ%mu
agrianuazlaimansaudlalisl spo, snndrosas 90
I¢asivdaiitasionmsinianns pj’ﬂwﬁuﬁmﬁmau
il ot lisansnlasuaandiausfia nasal cannula lef
LLaijﬂaﬂﬁ@Taaﬁwﬁmﬂﬂﬁ Toeliamosdsddary
El,umﬂﬁaaﬂs‘ﬁmummLﬁuﬁugd nauauguugie
fdsunsaesndasaalaauaznasaandisinisin
AN INnnin 1 whia lusae 1 Dieurinmside uas
ldsuaandiaudeitund lasfidayanisfiaanuszdu
ANwBNSIasaanGanatsdaiaslanld wrist pulse

oximeter LLazﬁayaﬁuﬁawgifﬁLﬁmwaﬁﬁmﬂ%mﬁﬂu
NUNFUNARDY

fenuvesnzniadaandianie In1saaadsves
Spo, agiausaus: 3 PNIFURUTIL ToumIded
naad nIadszau SpO, fnninfasaz 90 atslaagnamnits
viarisesanadunmetnatas 10 3w

ormadasnduwsauttsanlaseinslasunis
Le3uaiourianmIanuTuaandnd luiudiunsy
nsagelasunanadyyimdnuazianiny
Sudhaasaandanludanannlaeii Lﬁmﬂuﬁy‘ugm
Iéusnmanzilulnuazdnna Gagdninin1inia
aanlwi1ala (EKG monitoring) lo3asTaanudulafia
1Ju3ze (BP monitoring) wazIanuBNIIaseaNFIan
adedaiitaslaold wrist pulse oxymeter A80aT7
rennis nzﬁumaaa"lé'f%fuaan%wué’mﬁmﬂmga
9NLA389 Airvo 2 (Fisher and Paykel Healthcare, New
Zealand) lagldd15udaud FiO, 0.4 Wwazd@IIM3INa
40 3asdaund iwnmethstos 5 wndinewsurnianms
(nauaugulfmaliaanfaumsayn LUBTINAAEAT
mMslna 3-6 Aasdeufl) Aasihaauidirasaiiaadn
(intravenous sedation) @8 midazolam 2 Na&NIULAL
fentanyl 50 fiadn3u nydhiAawanisallaifsdszaad
szniianns fugviraansidnisudluauuun
Ufivasmieliaten ldun mawdsugdnsainsls
aaﬂ%Lﬁ]uﬂ’]i%ﬂq@ﬁ’l‘ﬁ@mﬂ’]i%%aﬁﬁ]’]imﬂﬁﬁa’ﬁ’w%”lﬂl’ﬂ
waztedostremelansditianizvslens Lﬁaéuq@
nIgeindad uwazgthoifndfud fIdpTarzauaiy
"I,u'q’nam HUBIDNENENATTZTRIN M IFaINGDI laea
ez 1-10 laels visual analogue scale lagiaziis 1
ﬁizﬁumm"l,;iqmammﬁamﬁq@LLawammLﬁuLwaﬁﬁ
PFanNIEITEauUfinznioseandlansuNIuda T
gadnaadilu azuuw 1-10 lawlt visual analogue scale
Wwaenu lasazuui 1 IMIIUMudanIvnFaanns
ﬁfaﬂ*ﬁq@

nsdwmwadiegnlasligasdToufioy

two independent proportion anTayaiiadnn Va3
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wiholsatlaa Isawmmaqwmamtﬁ WU T AN e
IWeandiaunisaynuuusisvan wudanmafianiie
winseandlaniesa: 69.5 uazdsliins@nunild
ﬁagaﬁmﬂ“ﬁaan%wué’mwmi"lmaga AAANIITNTDY
aan%wumvl,ﬁl,ﬁﬂ@luﬂszmmnﬁjuﬁﬁﬂm 9NN TN
dwaaﬂs?il,aué'@mmivlmaga azfadszlomilunsadfin
FInandawsedseandanldatnaiasiasaz 40 370
ADdN friue 0=0.05 Laz |3=0.2 fMurwladnmwinzed
muwéhamﬂuu@iazﬂﬁjmmﬁu 49 1y

MIRLEWDD] aga‘ﬁ'lﬂu continuous data 14 mean
uaz standard deviation (SD) wagdiasnziilSeuifisy
321179 2 NG unpaired t-test (two sided) EuTaYA
fitilw categorical data sylidudasiunieionas uaz

a 6

AenziiSouiisulasld Chi-square test iNnuATEAL
ﬁfﬂﬁ%ﬂﬁmummﬁaﬁ p<0.05

N335 lA TUN1I5UTEINNAMENTIUNNT
NANTHITUTITUNITIVRIAASUNNUANITAT

quaamzﬁwﬁw 288 (IRB No.063/60)

NanN1SAN®
pj”%%slvld’%mjﬂamrml,ﬂwﬁﬁ'm%umjammaaa
szninafaudnguion w.ea. 2560 fadaununIwus
W.¢. 2561 "L@T;jl”ﬂ'mﬁhmu 49 1y uaziufutayadamn
wasvassauinmidImTunguaIuqa (historical
control) leTanartiudwin 49 1o Alersunisvin
AADNIITERINILABUNING AN W.a. 2559 DiaLbian
Ju1AN W.¢. 2560 Qﬂwﬁoaaaﬂ@wﬁmﬂ 21 Uazen
auiuaaniy (BMI) liuandrsnuagnelnasamynig
ahd fanmsfivhaaulnaiiu EBUS aafiumseinias
mwﬂammwaa@awLﬁamﬁﬁaﬁmwummgm
(standard diagnostic bronchoscopy) e Miniprobe AU
289 Spo, wasanlveandauiansurvanns nga
nanosddadyonas 98.5 ﬂa;wmuquﬁﬁhm‘é"u%amaz
97.9 &vlufianuuandrafiuatnedtodidyniiaia
(p=0.057) uaztaafillumsvivanns lungunasas

86

fdais 79.3 WM nNAILAN 63.5 WITl Hanuuanedn
e IR IYN1IaDa (p=0.001) Tayatiug1uval
quTﬂaﬂﬁaaadﬂ@;w,l,amlumiwﬁ 1

v

A X ox & '
N1319N 1. ayawugmmaagﬂmm 2 naa

aaus HFNC naNAWAN  p-value
(n=49) (n=49)
LWNE, 3T
bghd] 36 26 0.059
SN 13 23
819, U [mean (SD)] 63.5(13.8) 63.0 (12.1)  0.844
BMI, nn./u.2 [mean (SD)] 229 (4.9) 22.7 (3.7) 0774
ﬁmms'ﬁ'ﬁw, FAUIU
Bronchoscopy+EBUS 28 24 0.316
Bronchoscopy+Miniprobe 0 3
EBUS+Miniprobe 16 18
A 5 4
f-ﬁwmu;jﬂam‘f‘i@ﬁ”aalﬁfaans‘ﬁwuriaumsﬁwﬁmnms, W
1 4 9 0.152
il 41 39
sraza lmIRaanis, wif
[mean (SD)] 79.3 (21.2) 63.5(23.7) 0.001*
SpO, AawNSHNRannIs, 088
[mean (SD)] 985(1.1) 97.9(1.7)  0.057

* AudAn19ahia p<0.05

]
ad o

nazaImslfaandiaunfidasnnsivags (HFNC)
\FouAUATUng uaaslue i 2 Sammaianznias
2ONTLAUITRINYINIRADMT lunﬁjm@aaawhﬁ'ﬁaya:
79.6 NRUAILANTELAL 95.9 HANUUANAINUELIN
woFAYN19ana (p=0.028) MslToanTlandnINnIs
Inageaadamuianizwissaandianaisasas 16.3
(absolute reduction) Watfisuiumsldasliaandian
MINUULTIINGN WiaAaLu relative reduction 1YL

P8R 16.9
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A13197 2. WaAINTE HFNC Wigunuisuné

HAANS HFNC  naualuax  p-value
(n=49) (n=49)

;jﬂmﬁﬁma:ws’aqaan%mu

Fwan (Fouaz) 39 (79.6) 47 (95.9)  0.028*
ﬁwuauqﬁ'@msrﬁmmmu:wiadaanéﬁwu

[mean (SD)] 55(7.1) 104 (10.3)  0.008*
JeuzMNAANIZNTAIaNTIAN, WIT

[mean (SD)] 3.5 (4.1) 76 (6.7)  0.001*
Mzwiaseandlanidl SpO, aunintasas 90

Fmn (3auaz) 25(51.0) 38 (77.5)  0.011*

d. a . a A:d £3 v =l
FLYLLINNLNANNIENIBIBBNDLINNIA SpO2 ayNINIBLAE 90, N

[mean (SD)] 1.5 (4.1) 37(53)  0.026*
Fuugihofidaslarietionsla

0 1
Fuwamgihofifinrzmalane

0 0
il aﬁﬁawq@ﬁ’lﬁmmiﬁauﬁuqﬂ

0 0

o @y A v a 3 9 A
mmugmsmmauﬂaauqﬂmmmﬂmanmw
0 1

izﬁummvl,aquamwaaﬂﬂ’msmdwmsdaanﬁaa, AT
[mean (SD)] 26 (1.2) 3.8(20)  0.001*

‘i:ﬁl]ﬂ’TSS‘Uﬂ'J%ﬂ‘i:u’!%ﬂ?‘i'ﬁ?ﬁ@mﬂﬁiﬂi:Lﬁ%IﬂEJLL'W‘H ﬁ, AL
[mean (SD)] 2.0 (1.2) 32(16)  <0.001*

* AudANIaa p<0.05

mLa,'é"m‘iwmuqﬁamizﬁmaamnﬁ@ma:wiaa
DONFAUITRINITNFANNNTANRIN 10.4 A5 Tunga
muqmﬂu 5.5 a5 ‘lunq’wmaaa (p=0.008) ALady
srpzafiinNT NI a0 anFLauszninavianns
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Abstract

Silachamroon D*, Kongpolprom N**, Sorasitrungsakun L*, Wongmanee K*. Effect of High Flow Nasal Oxygen
Therapy to Reduce Hypoxemia During Bronchoscopy with More Than One Interventional Procedures. Thai J
Tuberc Chest Crit Care 2020;39:83-91

* Department of Nursing, King Chulalongkorn Memorial Hospital

** Chest Unit, Department of Medicine, King Chulalongkorn Memorial Hospital

Background/objectives

Hypoxemia occurred frequently during bronchoscopy despite continuous administration of oxygen throughout
the procedure. With the hypothesis that high flow nasal oxygen (HFNC) may be more efficacious than conventional
nasal cannula (CNC) in correcting hypoxemia during bronchoscopy with more than 1 procedures, we conducted a
study with the objective to compare the rate of oxygen desaturation during such procedures using HFNC or CNC
as the method of oxygen administration.
Methods

Our study was an experimental study using historical control. The experimental groups used HFNC with
initial setting of FiO2 0.4 and flow rate 40 LPM while the historical control group used CNC with a flow rate of 3-6
LPM. The procedures were performed as our routine protocol.
Results

Forty nine patients were enrolled in each group. Oxygen desaturation events appeared in 79.6% of the
patients in HFNC group, compared with 95.9% of those in the CNC group (p=0.028). There was a reduction in
mean number of oxygen desaturation events during the procedure from 10.4 events per a patient in the CNC group
to 5.5 events per a patient in the HFNC group (p=0.008). Additionally the mean duration of desaturation reduced
from 7.6 minutes in the CNC group to 3.5 minutes in the HFNC group (p=0.001). The HFNC group had lower
mean discomfort score (2.6 VS 3.8 respectively, p=0.001)and mean score of procedural interference by oxygen
desaturation (2.0 VS 3.2 respectively, p<0.001) than the CNC group.
Conclusion

Using HFNC during bronchoscopy with more than 1 procedures significantly reduced hypoxemic events,
duration of oxygen desaturation, score of patients' discomfort and interference with the procedure, compared with

the conventional nasal cannula.
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Clinical Total Dead Dead> P- value

characteristics at within 48 48hrs
-admission hrs

Total(%) 166 (100.0) 60(36.1) 106(63.9)
Age (IQR) 71(15-94) 73(15-101) 0.278
Sex 0.298
Male 102(61.4) 40(66.7) 62(58.5)
Female 64(38.6) 20(33.3) 44(41.5)
Current smoking 0.805
Yes 16(9.6) 6(10.0) 10(9.4)
No 150(90.4) 54(90.0) 96(90.6)
Heavy drinkin: 0.009"
Yesﬂw 9 2112.7) 1321.7) 8(7.5)
No 145(87.3) 47(78.3) 98(92.5)
Influenza vaccine 0.434
Yes 13(7.8) 6(10.0) 7(6.6)
No 153(92.2) 54(90.0) 99(93.4)
Admit ICU 0.447
e 57(34.3) 23(38.3) 34(32.1)
No 92(55.4) 33(55.0) 59(55.7)
Late 17(10.2) 4(6.7) 13(12.3)
Underlying 0.232
Yes 152(91.6) 57(95.0) 95(89.6)
No 14(8.4) 3(5.0) 11(10.4)
PSI class 3-4 0.003
Yes 128(77.1) 54(90.0) 74(69.8)
No 38(22.9) 6(10.0) 32(30.2)
Alter mental status 0.120
Yes 129(77.7) 50(83.3) 79(74.5)
No 37(22.3) 10(16.7) 27(25.5)
Heart rate (beats/ 0.048"
"11'32} 63(38.0) 20(33.3) 43(40.6)
S 30(18.1) 6(10.0) 24(22.6)
100-110 19(11.4) 6(10.0) 13(12.3)
110-120 20(12.0) 8(13.3) 12(11.3)
120-130 34(20.5) 20(33.3) 14(13.2)
>130
Respiratory rate 0.002"
12-16 3(1.8) 0(0) 3(2.8)
17-20 16(9.6) 4(6.7) 12(11.3)
21-04 57(34.3) 11(18.3) 46(43.4)
25-30 51(30.7) 25(41.7) 26(24.5)
530 37(22.3) 18(30.0) 19(17.9)
Temperature (c) 0.063
36-38 107(64.5) 42(70.0) 65(62.3)
38.1-38.5 15(9.0) 6(10.0) 9(8.5)
38.6-39.0 26(15.7) 6(10.0) 20(18.9)
>39.0 17(10.2) 5(8.3) 12(11.3)
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Clinical Total Dead Dead:> P- value
characteristics at within  48hrs
admission 48 hrs

Kidney function(Cr) 0.003*
<1 mg/dL 61(36.7) 13(21.7) 48(45.3)
1-3 mg/dL 74(44.8) 29(48.3) 45(42.4)
>3 mg/dL 31(18.7) 18(30.0) 13(12.3)
Leukocytes u/L 0.104
<4,000 22(13.3) 15(25.0) 7(6.6)
4,001-10,000 39(23.5) 14(23.3) 25(23.6)
10,001-15,000 41(24.7) 10(16.7) 31(29.2)
15,001-20,000 29(17.5) 6(10.0) 23(21.7)
>20,000 35(21.1) 15(25.0) 20(18.9)
PF ratio <300 0.013*
Yes 101(60.8) 44(73.3) 57(53.8)
Ne 65(39.2) 16(26.7) 49(46.2)
Multi lobar infiltration 0.434
Yes 107(64.5) 41(68.3) 66(62.3)
Ne 59(35.5) 19(31.7) 40(37.7)
Shock at admission <0.001*
Yes 90(54..2) 46(76.7) 44(41.5)
WEE 76(45.8) 14(23.3) 62(58.5)
Pleural effusion 0.172
Yes 25(15.1)  6(10.0) 19(17.9)
No 141(84.9) 54(90.0) 87(82.1)
Used sepsis guideline 0.647
Yes 121(72.9) 45(75.0) 76(71.7)
0 45(27.1) 15(25.0) 30(28.3)
Acute respiratory 0.043*
failure
Yes 136(81.9) 54(90.0) 82(77.4)
No 30(18.1)  6(10.0) 24(22.6)
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Clinical Total Dead Dead> P- value
characteristics at within 48hrs
admission 48 hrs
Sputum culture 0.028*
Growth 89(53.6) 25(41.7) 64(60.4)
No growth 63(38.00 29(48.3) 34(32.1)
Did not send 14 (8.4) 6(10.0)  8(7.5)
Initial antibiotics 0.682
Yes 164(98.8) 59(88.3) 105(99.1)
No 2(1.2) 1(1.7)  1(0.90
Bacteremia 0.074
Yes 25(15.1)  13(21.7) 12(11.3)
No 141(84.9) 47(78.3) 94(88.7)
Antibiotic within 1hour 0.017
Yes 136(81.9) 55(91.7) 81(76.4)
No 4(2.4) 2 4(3.8)
Not proper 26(15.7) 5@8.3) 21(19.8)
Mono antibiotic 49 81 0.0671
Combined antibiotics 18 39 0.360
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Risk factors N(%) OR 95%CI P-value
Heavy drinking . 3.388 1.314-8.734 0.012*
Yes 21(12.7)
No 145(87.3)
PSI class3-4 On 3.892 1.52-9.962 0.005*
admission
Yes 128(77.1)
No 38(22.9)
Kidney function (cr) 2.27 1.424-3.620 0.001*
<img/dL 61(36.7)
1-3mg/dL 74(44.6)
>3mg/dL 31(18.7)
HR (beats/min) 1.3256 1.080-1.625 0.007*
<100 63(38.0)
100-110 30(18.1)
111-120 19(11.4)
121-130 20(12.0)
>130 34(20.5)
RR (breaths/min) 1.824 1.275-2.610 0.001*
12-16 3(1.8)
17-20 16(9.6)
21-24 57(34.3)
25-30 51(30.7)
>30 37(22.3)
Shock at admission 4.630 2.271-9.437 <0.001*
Yes 90(54.2)
No 76(45.8)
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Abstract: Chalalai Klaipim. Risk factors of early mortality in community acquired pneumonia in Chaophya
abhaibhubejhr hospital. Thai J Tuberc Chest Dis Crit Care 2020; 39:92-99

Department of Medicine, Chaophya-Abhaibhubejhr Hospital

Objective : To study risk factors and clinical characteristics of early death within 48 hours compared with long
later death (more than 48 hours) in patients with community-acquired pneumonia.

Methods: Retrospective cohort study was done in community-acquired pneumonia patients aged more than 15
years admitted in Chaophya abhaibhubejhr hospital between 1 October 2017 to 30 September 2018. Descriptive
statistics and multivariate logistic regression at 95% confidential interval of odds ratio were used to analyze data.

Results: Among 709 community-acquired pneumonia patients, there were 166 deaths (23.41%), consisted of
60 early death (36.1%). In early-death group, the median age (IQR) was 72 (15-94) years old and 61.4% were
male. When compared early death and later death there were more underlying condition of congestive heart failure,
hypertension, hyperlipidemia, history of heavy drinking, high PSI class 3-4, heart rate more than 130 beats/
minute, respiratory rate more than 25 breath/minute, acute kidney injury ( creatinine >3mg/dL), PF ratio <300,

septic shock, acute respiratory failure in early-death group than later death group.

Conclusion: Risk factors in early death within 48 hours were heavy drinking (OR= 3.38), high PSI class 3-4
(OR=3.89), heart rate more than 130 beats/minute (OR=1.32), respiratory rate more than 25 breath/minute
(OR=1.82), acute kidney injury (creatinine >3mg/dL) (OR= 2.27), septic shock (OR= 4.63).
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Review Article

Pulmonary Langerhans Cell Histiocytosis

Siwadol Sunhapanit, M.D.

Fellow-in-Training

Division of Respiratory Disease and Tuberculosis, Department of Medicine

Introduction

Langerhans’ cell was discovered by Paul Langerhans
in 1868 and named after him. This cell was first
described as an extracellular nerve cell from dendritic
morphology.’ Later, this cell was described as an
immune cell as part of the mononuclear phagocyte
system in the skin (antigen-presenting cell) and can be
found in the other tissue.” The unique of Langerhans’
cell which different from other dendritic cell are the
present of Birbeck granules and CD1a antigen on their
cell surface as well as their origin, yolk-sac progenitor
cells, and fetal liver-derived monocytes instead of
myeloid progenitor cells.”®

Langerhans’ cell histiocytosis (LCH) is one of
the histiocytosis disorders, abnormal accumulation of
monocyte, macrophage, or dendritic cell in organs. It is
a rare disease of inconclusive etiology and has a broad
spectrum of clinical manifestations and prognosis.>* This
disease was firstly described in 1893 and had many
synonyms based on organ involvement.”® LCH can
affect all age groups and is divided into systemic LCH
(Hand-Schuller-Christian disease, Letterer-Siwe disease)
and localized LCH. The latter has a better prognosis.’
Pulmonary Langerhans’ cell histiocytosis (PLCH) can be

found either in isolated PLCH or systemic LCH.®
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Epidemiology

The prevalence of PLCH is unknown, but it is
estimated at 3-5% of adult diffuse lung diseases’ This
might be underestimated because PLCH could be
asymptomatic and spontaneously remitted. Moreover,
it is difficult to make a diagnosis in advanced disease
based on clinical presentation combined with thoracic
imaging and tissue diagnosis in a severe form of cystic
lung disease is impracticable.> "®"" PLCH has a peak
incidence between the age of 20 and 40. There is no
gender predominant however, it tends to develop in
older age in female patients. Over 90% of patients are

2,571

current or ex-smokers. PLCH is almost sporadic. It

has been frequently reported in Caucasian and Asian

population but not in the African population.®”"*™

Pathogenesis

Langerhans’ cell is one of the subclasses of
dendritic cell that found in the skin, under tracheobronchial
tree epithelium and function as the first response of
defense by a survey of antigen deposition in the airway
after inhalation."® The immature Langerhans’ cell shows
a high level of langerin (CD207) which is the lectin
necessary for the formation of Birbeck tablets, which was
initially considered to be exclusive to Langerhans’ cells'

After the activation, Langerhans’ cell migrated through
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CCR7-dependent chemokine receptor to the adjacent
lymph nodes and induce the inflammatory response.*"’
However, recent data suggest that Langerhans’ cell
in PLCH is closely related to myeloid dendritic cell
precursor than mature Langerhans’ cell."® There are 4
aspects of PLCH pathogenesis.”

1. The accumulation of CD1a+ cells: this
process induces the formation of loose granuloma
around the small airways. The accumulation of CD1a+
cell, T-cell, and other inflammatory cells induce local
neoangiogenesis, signaling, and cell adhesion molecules."
The CD1a+ granuloma in PLCH does not have a marker
of proliferation but appears to resist apoptosis.”**%

2. Thedestructive behavior of PLCH granuloma:
PLCH can destroy and remodel the destructive tissue.
The transcription studies of langerin-positive cells in LCH
granuloma reveal that these cells have different profiles
from epidermal Langerhans’ cell and dendritic cell.”* In
LCH granuloma, the finding of various metalloproteinases
suggests that the cause of PLCH induce tissue injury.
Moreover, recent studies suggest the role of IL-17 in the
remodeling of environmental tissues. " **%°

3. PLCH is reactive, clonal, or neoplastic?
this topic has been widely speculated and debated. In
the past, PLCH was recognized as a reactive disease
from smoking since the mitotic feature and recurrent
cytogenetic abnormalities were not found in CD1a+ cells
of these lesions and the disease remitted spontaneously
after smoking cessation.”*”® Although the aggressive-
ness in some cases and response to chemotherapy
management indicated the neoplastic property. However,
the identification of BRAF mutations in LCH development
led to significant changes in the concept of disorder."”
BRAF is a serine/threonine kinase involving in growth
signaling within the mitogen-activated protein kinase

(MAPK) pathway which is involved in numerous cell

functions®*. The BRAFVB00E mutation results in
component activation of BRAF protein and cancer
cell proliferation of multiple different tumors.****° The
BRAFV600E mutation also causes the activation of
the MAPK pathway which plays a key role in cell
differentiation and survival.*” This mutation is found
in about 35-60 % of PLCH®' Other than BRAFV600E
mutation the mutation in BRAF such as in-frame dele-
tion, fusion, and duplication has also been reported.’
The second most genetic mutation next to BRAFVG600E
is MAP2K1 mutations (about half of BRAFV600E
mutation) which affect a kinase downstream of BRAF
within MAPK signaling. *****° Additionally, NRAS mutation
occurs concurrently with BRAFV600E mutation in PLCH,
and both mutations are carried by different cell clones™
and NRAS mutation was found only in PLCH. Currently,
the clinical importance of MAPK pathway mutation is not
well established and needs further evaluation.

4. Role of smoking: PLCH demonstrated a
strong association with smoking but the mechanism
remains unclear. The previous studies propose that
smoking leads to the accumulation of non-neoplastic
CD1a + cell in the lung, stimulates the production of
cytokines such as TNFQ, GM-CSF, TGF[3, CCL20, and
promotes the survival of dendritic cell.***° Osteopontin,
a glycoprotein with chemokine capacity to induce che-
motactic activities of macrophage, monocyte, dendritic
cell including Langerhans’ cell, support the relationship
between smoking and PLCH. The overexpression of
osteopontin in the animal model results in the same
lesion as PLCH. **® However, the rare prevalence of
PLCH relative to the prevalence of smoking suggests

that smoking is one of the predisposing causes of PLCH.
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Clinical presentation

There are 3 spectra of clinical presentation.” *’

1. The respiratory symptoms such as cough,
dyspnea on exertion occur in 60% of the patients and
10-20% of patients describe the constitutional symptom
(fever, fatigue, night sweat, and weight loss). However,
hemoptysis is rare, and if present, further investigation
should be performed to rule out the alternative diagnosis.

2. Pneumothorax appears the first presenting
symptom in about 10-30% of patients and can occur at
any time in the course of the disease (about 30-45% of
the case). The pneumothorax can be unilateral, bilateral,
or recurrent.

3. Incidental finding of routine chest radiography
is revealed in 10-25 % of patients.

Generally, the physical examination could not detect
the significant pathological signs except in the advanced
stage or presence of another organ involvement.
Clubbing of fingers and rales are rare.

Chest imaging "****

Standard chest radiography: this study has
a limitation in the early stage of the disease since
most lesions are small and difficult to detect. The
finding includes bilateral, and generally symmetric,
reticulo-micronodular changes. Cysts might be identified,
predominantly the upper and middle lung fields with
sparing of the costophrenic angles. Lung volume is
either normal or increased. Pneumothorax, the pleural
lesion from previous pneumothorax or lytic bone lesion
could be presented. The pleural effusion and mediastinal
lymphadenopathy are unusual. In the advanced stage,
the findings of pulmonary hypertension could be found.

High-resolution computed tomography of

chest (HRCT): HRCT has an important role in the
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diagnostic approach in PLCH. The finding in HRCT
is depended on the stage of the disease. In the early
stage, the bronchiolocentric nodules, size about 1-10 mm
with ground-glass opacity around the lesion represent
the granulomatous process. These nodules sometimes
have a faint center lesion or cavity, and sometimes
could mimic features of RB-ILD. The cystic lesions are
initially thick-walled cyst (>2 mm) then progress to the
thin-walled cysts. In the advanced stage, cystic lesions
become the predominant pattern and form irregular
shapes (bizarre cysts) with fibrosis, typically in upper to
middle lung zone predilection. The advantage of HRCT
is not only to characterize the pattern of PLCH but also
to select the site of biopsy, if necessary.

Fluorodeoxyglucose-positron emission
tomography (FDG-PET): The role of using PET scan
in isolated PLCH has not been well defined. The
nodules in PLCH are hypermetabolic which are
indistinguishable from the malignancy. In contrast, the
finding of an isolated hypermetabolic nodule in PLCH
raises a high suspicion of malignancy.

Pulmonary function tests (PFTs)

The abnormalities of PFTs vary on the extent of
the destroyed lung and duration of the disease. About
10% of patients have normal PFTs in the early stage.**
The most common abnormality is a decrease in diffusing
capacity of the lungs for carbon monoxide (DLCO),
approximately 80-90 % of PLCH.*** The typical PFTs
in PLCH illustrate reduced vital capacity (VC), normal
or increased residual volume (RV), preserved lung
volume (TLC) and, increased or normal RV/TLC.”® The
obstructive ventilatory defect occurs in about 30-50%
whereas restrictive ventilatory defect appears in less
than 20% of patients.”"® The mixed ventilatory defect is
observed at about 30%. The severity of obstructive

defect depends on the extent of the cystic lesion on



Ui 39 aouii 3 AumEu-unAy 2563

HRCT. Some patients could have reversibility after

744

bronchodilator’™ The 6-minute walk test may be impaired

in the advanced stage of the disease.” * "'

Bronchoscopy, BAL, and lung biopsy

On the bronchoscopic examination, the bronchial
tree appears normal or non-specific inflammation related
to smoking. The diagnostic yield of transbronchial lung
biopsy varies about 10-50% due to the natural feature

of the focal lesion.”® "’

Cryobiopsy increases diagnostic
yield because of the larger size of the specimen
collected.’

BAL fluid analysis in PLCH usually demonstrates
the pattern of smoking exposure such as the non-specific
increase of eosinophil, a decrease in the proportion of
alveolar lymphocyte, and a decrease in CD4/CDS8 ratio.”
Furthermore, the BAL fluid supports the diagnosis of
PLCH if the analysis reveals an increase in CD1a+ cell
at least 5% combined with the typical pattern on HRCT.
This phenomenon is observed in 10-20% of PLCH
cases.”®"" The elevation of CD1a+ in BAL fluid is not a
pathognomonic finding in PLCH since it could be found
in COPD, healthy smoker, and pulmonary fibrosis.”’

The diagnosis of PLCH is routinely established
based on clinical presentation and typical findings on
HRCT. Nevertheless, tissue examination is required for
definitive diagnosis in some cases. Surgical lung biopsy
should be considered in a selected case, i.e.- failure to
diagnose after performed other less invasive methods or
performed during surgical pleurodesis. The specimens
should be obtained from the site at which HRCT shows
the multiple nodules. In the extensive disease with
significantly impaired PFTs, the procedure is high risk
and the balance of risk and definitive diagnosis should

be concerned.®'"*?

Lung pathology

On light microscopy, Langerhans’ cell is detected
by the relatively large cell, eosinophilic cytoplasm, a
pale nucleus with a prominent nuclear groove and a
longitudinal crease resembling a coffee-grain”** In the
early stage the poorly formed inflammatory nodules,
variables number of Langerhans’ cell, lymphocytes,
monocytes/macrophages, eosinophils, and rarely giant
cells, infiltrate adjacent to small airway and lead to the
destruction of the bronchiolar wall and adjacent alveoli.
The destruction processes result in cystic lesion forming
and make the difficulty to confirm the bronchiolocentric
distribution. Organizing pneumonia features might be
found at the boundary of the nodules.”"** With the
progression of PLCH, the number of Langerhans’ cell
decreases while the inflammatory cells persist. The
inflammatory nodules become fibrosis with a typical
characteristic called “stellate scar’ or contiguous and
confluent cystic cavities surrounded with the fibrous ring.”
In the advanced stage (burnout PLCH) Langerhans’
cell fade and the cystic and fibrosis pattern become

prominent.””

The background of lung parenchyma
of PLCH might show the pattern of smoking-related
change similar to respiratory bronchiolitis, desquamative
interstitial pneumonia, and/or emphysema.
Immunohistochemistry staining gives significant
data and useful in the diagnostic approach in PLCH,
especially in the case that limited size and number
of tissue sampling. The hallmarks of PLCH is the
deposition of a cluster of CD1a+ cells forming loose
granuloma7 In the past S100 protein was the staining
of choice for diagnosis. Nowadays, using more specific
immunohistochemistry staining such as CD1a and
langerin (CD207) provide more accurate results. The
less specific S100 protein is falsely positive in various
conditions and also found in other cell types such as

nerve, myoepithelial, and interfollicular dendritic cells."”
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According to the histopathological pattern
of PLCH, the differential diagnoses are histiocytic/
macrocytic lesion and eosinophilic lung diseases such
as desquamative interstitial pneumonia, hypersensitivity
pneumonitis, Erdheim-Chester disease (ECD), and
idiopathic interstitial pneumonia. Though, large clusters
and nodules of Langerhans’ cell and specific marker of
CD1a are not present in these.”*

Treatment

The treatments of LCH depend on organ
involvement, the extension of the disease, and degree
of destruction.

Smoking cessation: Referred to the relationship
between smoking and PLCH, the first and most
important treatment is smoking cessation.”®'"?%:2424¢
A retrospective study reported the smoking cessation in
PLCH for at least 6 months slowed the decline of
pulmonary function* In some patients with severe
or progressive disease after smoking cessation,
pharmacological treatment should be considered.
Corticosteroid: Oral corticosteroid (Prednisolone
0.5-1 mg/kg/day) with gradual reduction is often
prescribed in patients who have disease progression.
However, the efficacy of the treatment remains
controversial and the duration should not be longer than
6 months. A combination of chemotherapy agents might
be considered.”""* The benefits of inhaled corticosteroid
and bronchodilator are seen in some PLCH patients
with co-existing reactive airway disease.
Chemotherapy: Due to the lack of well-conducted
study, the standard regimens for treatment is
unavailable. The treatment regimens in PLCH are
based on the treatment of systemic LCH or pediatrics
LCH. Vinblastine, the main agent in the treatment of
systemic LCH, shows unsatisfied outcomes in

PLCH.*'"*** Cladribine has toxicity to lymphocyte
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and monocyte. This synthetic purine analog shows
efficacy in selected patients with PLCH i.e. improvement
of pulmonary function, reduction of cystic size. The data
has been still observed’*""*
Targeted therapy: The knowledge of the
BRAFV600E mutation and the abnormal activation
of the MAPK pathway in myeloid precursor lead to
finding the appropriate treatment of LCH and PLCH
via targeted treatment. The treatment with BRAF
inhibitor (Vermurafenib and others) in a recent study
demonstrated 86% of the 2-year progression-free
survival rate and 96% of the overall survival rate.*
However, another study reported a high rate of relapse
or progression after stopping the medication.*
Further study is needed for the optimal dose, duration,
and safety profile.’
Pneumothorax management: About 10-30% of
PLCH have pneumothorax as the first presentation and
might be recurrent. Pleurodesis is the option of the
treatment and does not result in contraindication for
lung transplantation'”*’
Lung transplantation: In patients with advanced
PLCH with the deterioration of pulmonary function and/
or developing pulmonary hypertension with respiratory
failure, lung transplantation is one of the treatment
options. The rates in PLCH are relatively good, 76.9%
1-year, 63.6% 2-year, 57.2% 5-year and 53.7%
10-year.*” The relapse of disease after transplantation
has been described, especially in the multisystem LCH
and patients resuming smoking after transplantation.*®
Hypoxemia should be treated with an oxygen
supplement. Some patients develop pulmonary
hypertension but the role of pulmonary vasodilators
is not well established. In PLCH, annual vaccination
against influenza and an anti-pneumococcal vaccine

are recommended.’
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Prognosis

The prognosis of PLCH is various and
unpredictable. The data revealed PLCH patients have
lower mean survival compared to normal subjects.?
About 50 % have a good prognosis ( spontaneous
regression, improved or stabilized PFTs) after smoking

cessation **°

whereas another 30-50% develop the
@progression. The obstructive ventilatory defect is
associated with unfavorable outcomes.**

PLCH patients are more likely to develop
secondary malignancy such as lymphoma, particularly
Hodgkin’s lymphoma, chronic myeloid leukemia, and

lung cancer than the normal population.”*®

Follow-up examination

Because of unpredictable outcomes of PLCH,
PFTs including DLCO and other diagnostic studies
as clinically indicated should be performed in all PLCH
patients every 3-4 months interval in the first year.
Annually PFTs should be performed after the first year.
The role of repeated chest CT imaging during the
follow-up has not been well accepted and the use of
long-term tracking is a decision that must be made in

each case.”"’

Conclusion

Pulmonary Langerhans’ cell histiocytosis is the
diffused lung disease associated with smoking in the
adult patient and may associate with multisystem LCH.
The analysis sample of PLCH patients has identified the
activating mutations of specific mitogen-activated protein
kinases (BRAFV600E and other). Respiratory symptoms
including pneumothorax are often an initial presentation,
while up to one-fourth are asymptomatic. The disease

prognosis is unpredictable and may be spontaneous

resolving after smoking cessation. However, systemic
treatment is needed in some patients. The treatment
of PLCH should be tailor-made in the case of disease
progression or advanced disease, lung transplantation

is the treatment option.
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Case Report

Iron deficiency anemia in a patient
with active pulmonary tuberculosis: a case report

Somchai Insiripong, M.D.’

Wattana Insiripong, M.D.**

*Maharat Nakhon Ratchasima Hospital

**Nopparat Rajathanee Hospital

Abstract

Introduction: Anemia is a common finding in active pulmonary tuberculosis and majority of them are due to the
anemia of chronic disease / inflammation. But herein we reported a case of anemia due to the iron deficiency that
is far less common in a patient with active pulmonary tuberculosis.

Case Report : A 47 year-old Thai Buddhist monk complained of chronic cough with scanty sputum and fatigue
without fever for a year. The physical examination revealed a slim monk with mild pallor and unremarkable lung
signs. The body temperature was 37.0 degree Celsius. His blood tests showed Hb 10.0 g/dL, WBC 11,800/
mm°, platelet 649,000/mm°®, MCV 70.7 fL, MCH 21.4 pg, Hb analysis: A2ACS, Hb Constant spring (CS) 0.4%,
Hb A2 2.2%, serum ferritin 16.4 ng/mL, Hb A1c 5.3%. The chest fim showed diffuse fibro-nodular infiltration
scattering nearly whole lung of both sides. Acid fast bacilli staining of the sputum was found positive. His definite
diagnoses were active pulmonary tuberculosis, iron deficiency anemia (IDA) and Hb Constant Spring heterozygosity.
He was treated with the 4-drug anti-tuberculous regimen, and iron tablets. He responded well to therapy. His Hb
concentration was raised to 15.2 g/dL, MCV 79.1 fL, MCH 25.8 pg within three months of therapy.

Conclusion : An iron deficiency anemia in a case of active pulmonary tuberculosis was reported. It could be

completely corrected after the treatment with anti-tuberculous regimen and iron tablets.

Introduction

Tuberculosis is an infectious disease caused by  in pulmonary tuberculosis. Patients always have
Mycobacterium tuberculosis. It can be found infecting  respiratory symptoms such as cough and hemoptysis
any specific organ of human or even as disseminated  and constitutional symptoms such as low grade fever,
form particularly in immuno-compromised hosts. The  anorexia and weight loss." Chest film is important for

most frequent organ involvement is the lung resulting the diagnosis but its definite diagnosis is based on the
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finding of the organism in the appropriate specimen.’
It usually runs chronic inflammatory course and needs
a long term multi-drug regimen for many months.
Anemia is a common finding in the active
pulmonary tuberculosis, about 67%.° In majority of
cases, it is mostly attributed by the anemia of chronic
disease (ACD) / inflammation (ACI) (75.9%). In contrast,
the prevalence of iron deficiency anemia (IDA) is only
2.4%.* Most cases of ACI are characterized by the
normochromic normocytic red blood cell morphology,
the hemoglobin concentration rarely less than 8 g/dL,
high serum ferritin, low serum iron and low transferrin.’
When microcytic anemia is encountered in cases with
active pulmonary tuberculosis, the common causes
like thalassemia and IDA should be searched for as in

this case.

Case Report

A 47-year-old Thai Buddhist monk visited the
physician at the Department of General Practice,
Maharat Nakhon Ratchasima Hospital, with the complaint
of chronic cough with scanty sputum, anorexia and
gradually progressive fatigue without fever for a year.
He losed his weight for 5 kg. His body temperature was
37.0 degree Celsius. The physical examination revealed
a slim, bony monk with mild pallor, unremarkable lung
signs, pulse rate 111/min, and his oxygen saturation
was 95%.

His initial blood tests showed: Hb 10.0 g/dL, Hct
33.1%, WBC 11,800/mm’, platelet 649,000/mm®, MCV
70.7 fL, MCH 21.4 pg, MCHC 30.2 g/dL, RDW 20.2%,
N 78%, L 11%, M 8%, Hb analysis using the capillary
zone electrophoresis method: A2ACS, Hb CS (Constant
spring) 0.4%, Hb A2 2.2%, serum ferritin 16.4 ng/mL
(normal 21.8-274.7 ng/mL), HbA1c 5.3%, FBS 81 mg/dL,

114

HIV antigen/antibody-negative, albumin 3.2 g/dL, globulin
4.8 g/dL, cholesterol 147 mg/dL.

The chest flm showed the diffuse fibro-nodular
infiltration scattering through nearly whole lung of
both sides. The acid fast staining of sputum was found

positive for numerous bacilli.

Fig. 1.

The chest film showed diffuse fibro-nodular infiltration
in both lungs

He was definitely diagnosed as having active
pulmonary tuberculosis and IDA with the underlying
Hb Constant Spring heterozygosity. The endoscopy
for identifying the causes of iron loss was not allowed
while the stool examination was not perfpormed. The
treatment was started with 4-drug anti-tuberculous
regimen, isoniazid, rifampicin, pyrazinamide, ethambutol,
and Ferro-B-Cal. He could tolerate all drugs well and
had good adherence and good response.

Within three months of treatment, he gained
the body weight for 3 kg, Hb 15.2 g/dL, Hct 46.6%,
MCV 79.1 fL, MCH 25.8 pg, WBC 8,700/mm°, platelet
258,000/mm°, ferritin 39.3 ng/ml. The anti-tuberculous

drugs and the iron tablet were still continued.
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Discussion

The diagnosis of pulmonary tuberculosis in our
case was based on the history of chronic cough and
fatigue, diffuse fibro-nodular infiltration in the lungs and it
was confirmed by the positive AFB staining of the sputum
while that of the IDA was based on the serum ferritin
less than 30 ng/mL in the case of microcytic anemia,
MCV < 80 fL, Hb < 13.0 g/dL.°

In patients with active pulmonary tuberculosis,
mean serum ferritin is generally found to be 363.5 ng/mL
in males and 235.9 ng/mL in females.” However as
one of chronic infectious inflammatory diseases, the
pulmonary tuberculosis® as well as the disseminated
tuberculosis® may have serum ferritin high or even higher
than 10,000 ng/mL.

For the diagnosis of IDA in the patients with
rheumatoid arthritis, the chronic non-infectious
inflammatory disease which is always complicated by
the ACI, the cut point of serum ferritin is proposed
to be 60 ng/mL" instead of 30 ng/mL because the
ferritin is one of positive phase reactant proteins. The
pulmonary tuberculosis is also a chronic infectious
inflammatory disease'’, the cut point of ferritin for
diagnosis of IDA should be set higher than usual, parallel
to those of rheumatoid arthritis. With this proposal, the
IDA in cases of pulmonary tuberculosis may be more
frequently diagnosed.

Although the iron therapy for IDA in a case of
pulmonary tuberculosis is necessary, the avoidance of
the iron overload must be also kept in mind otherwise
it may increase the risk of active tuberculosis' because
the iron will accumulate within the macrophages that
normally responds to Mycobacterium organism."

One difference between ACI and IDA is the mean
corpuscular volume (MCV). It is normal (MCV > 80 fL)

in most cases of the former' except for 25% that is mi-

crocytic (MCV < 80 fL) whereas it is usually microcytic
in the latter except for 40% that may be normal.” Our
case had the initial MCV of 70.7 fL that favored the
diagnosis of IDA or IDA co-incidentally with ACI although
in pulmonary tuberculosis, 20% of cases have the MCV
significantly lower than the normal control, 79.42 + 2.4
vs. 88.04 + 2.5 respectively.'

Without IDA, Hb Constant Spring traits usually
have normal MCV, 83.3 + 6.1 fL, MCH 25.7 + 2.1 pg,
Hb 12.0 + 1.3 g/dL."” The MCV, MCH and Hb level of
our patient at the initial presentation were 70.7 fL, 21.4
pg and 10.0 g/dL, respectively during having IDA and
they turned to 79.1 fL, 25.8 pg and 15.2 g/dL respectively
which were approximately similar to those of naive Hb
CS heterozygosity, after the adequate iron therapy and
recovery from pulmonary tuberculosis.

An association between IDA and tuberculosis
seems possible because IDA patients can have
impaired cell mediated immunity' resulting in being
more susceptible to infections particularly by intracellular
organisms such as tuberculosis. This fact is accentuated
by the nationwide study in Taiwan which found that
patients with newly diagnosed IDA developed tuberculosis
twice more frequently than the control group.' Likewise,
among tuberculosis patients in Tanzania, 64% had
anemia and more than a half of these had microcytosis®
that can be thalassemia/hemoglobinopathy and/or IDA.*'
Because both IDA% and tuberculosis® are still health
problems in Thailand, their association or cause-effect
relationship should be clarified in further studies.

Conclusion : A 47 year-old Thai monk presented
with active pulmonary tuberculosis with mild microcytic
anemia that was proved to be an iron deficiency anemia.
After treatment with anti-tuberculous drugs and iron
tablets for three months, the iron deficiency anemia

could be completely corrected.
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