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Abstract:  Pokaew P', Chearsuwan A’, Immsanguan V°, Sukornpas N* Buranabenjasatian S°
Klinbuayam V°, Chantwong S', Chuchotthaworn C’. Causes of Death in New TB Patients Registered in 33
Hospitals in Upper Northern Region of Thailand during 2010. Thai J Tuberc Chest Dis Crit Care 2013; 34:51-62.

'Office of Disease Prevention and Control 10, Chiangmai. *Nan Hospital. °Chiangrai Prachanukro Hospital
*Nakhonphing Hospital. °Mae Jun Hospital. °Sunphatong Hospital. 'Division of Academic Affairs, Chest Disease

Institue, Department of Medical Services, Ministry of Public Health.

Two purposes of this study were to explore the characters and causes of death in new TB patients registered
in 2010 in 33 hospitals in upper northern region of Thailand. Causes of death were classified by severity of
diseases, co-morbidities and sequels from the treatments. The causes of death were judged from the opinions of
the attending physicians. The outcomes from this study were applied for improving the quality of care to decrease
death rate during treatment. The data were collected from OPD cards, TBCM program and certificates of death.
Descriptive analysis was performed . Conclusions and suggestions were recruited from the consensus of the
study team. The mean age was 58.3 years, male to female ratio was 2.1 :1. The highest death rate was in the
over 64 years old group. Seventy-eight per cent of the dead patients had BMI lower than 20. The maximum
co-morbidity was HIV infection but when compared with the non HIV infected and unknown HIV status, the HIV
infected group had lowest death rate (HIV positive 11.0%, HIV negative 14.4%, unknown HIV 23.9%). Most
of the extra pulmonary TB cases were TB meningitis with 68.7 % death rate during intensive phase. Causes
of death were co-morbidities (33 %), severity of disease (24 %), sequels from the treatments (11%) and other
(5%). Unfortunately, this study could not find out the causes of death in 27% of the patients due to inadequate

data.

From this study, four recommendations were suggested. Firstly, history taking for co-morbidities should
be emphasized with intensive treatment. Secondly, basic health assessment including BMI calculation should
be done and supplemental nutrition in malnutrition patients should be consideted especially in the elderly
group.Thirdly, TB screening by quick test technique (e.g. Xpert/Rif) should be added in chronic disease care
guideline. And fourthly, active TB screening in the elderly and chronic disease patients (especially bed ridden

cases) should be implemented.
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Accuracy of spirometry in the diagnosis and severity grading
of restrictive ventilatory defect in Thai population

Nitipatana Chierakul MD.
Nidcha Luangdansakul MD.

Division of Respiratory Diseases and Tuberculosis, Department of Medicine,

Faculty of Medicine Siriraj Hospital, Mahidol University.

ABSTRACT

Background and objective: Spirometry is a simple and useful tool for identifying restrictive ventilatory defect.
However, its accuracy has been doubted, and the sophisticated lung volume measurement for total lung capacity
(TLC) is considered the gold standard. This study aims to determine the accuracy of forced vital capacity (FVC)
from spirometry for the diagnosis of restrictive ventilatory defect, and also categorization of the severity, in Thai

population.

Methods: Pulmonary function testing database of Siriraj Hospital from 2008-2013 was retrieved for those who
completed both spirometry and lung volume measurements. Restrictive ventilatory defect and its severity were
defined as reduced TLC below the predicted value. Comparison of various cut points of FVC to determine restrictive

ventilatory defect accurately were assessed, and severity by FVC criteria were also determined.

Results: A 1,506 tests matching the inclusion criteria were defined. The mean age of these patients was 56
years, and 39% were male. The causes of restrictive ventilatory defect were parenchymal lung disease in 63%,
chest wall and neuromuscular diseases 32%, and loss of air space in 5 %. FVC <80% of predicted value gave
the highest yield for determining restrictive ventilatory defect, with the positive predictive value (PPV) of 67%,
and negative predictive value (NPV) of 83%. In moderate to severe restrictive ventilatory defect, the PPV and
NPV increased to 76% and 98% respectively. For the grading of severity by FVC, poor correlation to grading by
TLC was encountered (kappa=0.382).

Conclusions: Spirometric measurement for FVC <80% of predicted value, had modest to high accuracy for

diagnosing restrictive ventilatory defect. However, its accuracy to determine severity was not perfect.
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INTRODUCTION

Respiratory diseases are broadly classified
physiologically as those leading to airflow obstruction,
volume restriction, or a combination of obstructive and
restrictive ventilatory defects."” Restrictive ventilatory
defect is characterized by abnormal reduction of lung
volumes, while obstructive ventilatory defect by a low
ratio of forced expiratory volume in 1 second over forced
vital capacity (FEV1/FVC) on spirometry. In restrictive
ventilatory defect, spirometry usually demonstrates a low
FVC with normal or high FEV1/FVC ratio. The causes
of restrictive disorders are parenchymal diseases (e.qg.
pulmonary fibrosis), extraparenchymal diseases (e.g.
pleural diseases, chest wall deformities, neuromuscular
disorders), and loss of air space (e.g. lung resection or
atelectasis).

Currently, the gold standard for the diagnosis of
restrictive ventilatory defect requires measurement of the
total lung capacity (TLC) through gas dilution technique
or plethysmograph.® The severity grading of restriction
should be based on TLC, however, spirometric value of
FVC can be used if lung volume study is not available.**

Previous studies regarding spirometry in
restrictive disorders, demonstrated that low FVC
(FVC<80% predicted or FVC <lower limit of normal)
had a positive predictive value (PPV) of 50-60% with a
negative predictive value (NPV) of >90%.7° So if normal
FVC is encountered, restrictive ventilatory defect can
be reliably excluded, meanwhile a reduced FVC can
accurately predict restriction in only half of the patients.
Accuracy of spirometry for the diagnosis, and for ruling
out a restrictive ventilatory defect in Thai population has
never been mentioned.

The primary objective of this study was to assess
the sensitivity, specificity, PPV, and NPV of low FVC for

the diagnosis of restrictive ventilatory defect. Accuracy of
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using FVC<80% predicted criteria and severity grading

by FVC was the secondary objective.

METHODS

A retrospective cross-sectional study was
conducted using Pulmonary Function Database of
Siriraj Hospital between January 2008 and October
2013. Patients with age older than 18 years in whom
both spirometry and lung volume were measured in the
same visit were included.

Spirometry and lung volume measurement were
performed according to the standard recommendation.
Prebronchodilator value were selected.”® Technique
for lung volume measurement was either by nitrogen
washout or plethysmograph. Value of FVC, FEV1 and
FEV1/FVC were expressed as a percentage of predicted
to control using Thai equations.’ Because of no available
predicted value for TLC in Thai population, 90% of
predicted Caucasian reference value was used in this
study.” Test values for the FVC and TLC that fall below
80% predicted value, and FEV1/FVC ratio below 90%
of predicted value, were classified as abnormal.

Spirometric data were classified categorically as
being consistent with a normal pattern (normal FVC
and FEV1/FVC), a mixed obstructive and restrictive
pattern (reduced FEV1/FVC ratio and reduced FVC), or
a restrictive pattern (reduced FVC with normal or above
normal FEV1/FVC). Definition of severity according to
FVC and TLC are shown in Table 1.

Numeric data was expressed as mean with
standard deviation. Two-by-two table was used to
calculate the sensitivity, specificity, PPV, and NPV.
Receiver operating characteristic (ROC) curves were
used to determine the optimum cut-off point of FVC
predicted value for indicating restrictive ventilatory

defect, and kappa for exploring the degree of agreement.
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RESULTS

During the study period, 3,940 tests fulfilled
the inclusion criteria, 1,048 of these tests revealed
restrictive ventilatory defect and 458 tests with mixed
obstructive and restrictive ventilatory defects, based on
the abnormal TLC. The mean age of the patients was
56+16 years, and 39% of the patients were male. The
causes of restrictive ventilatory defect were parenchymal
lung diseases in 63%, chest wall and neuromuscular
diseases in 32%, and loss of air space in 5% (Table
2). Forty-two percent of the lung volume measurement
were tested with plethysmograph and 58% with nitrogen

washout methods.

Table 1. Grading of the severity of restrictive ventilatory

defect.

Mild >70 % predicted
Moderate 60-69

Severe <60

Based on FVC

Mild > 70 % predicted
Moderate 50-69

Severe <50

Table 2. Baseline characteristics and pulmonary

function test results.

Character Value

Male (%) 39
Mean age (yr) 56+16
Cause of restrictive ventilatory defect (%)

Parenchymal lung disease 63

Extraparenchymal lung disease 32

Loss of air space 5
FVC (% predicted) 71.2+17.8
FEV1 (% predicted) 68.7+18.4
TLC (% predicted) 59.8+ 9.6

When using TLC < 80% predicted as a gold
standard for overall restricitve ventilatory defect, the
sensitivity and specificity of FVC < 80% predicted were
73% and 78%, with the PPV and NPV of 67% and 83%,
respectively (Table 3). In pure restricitve ventilatory
defect, the sensitivity was the same but the specificity

was slightly increased (Table 4).

Table 3. Compared FVC with TLC for prediction of overall restrictive ventilatory defect.

TLC < 80 % predicted

FVC < 80% predicted 1,097
FVC > 80 % predicted 409
Total 1,506

TLC > 80 % predicted Total
537 1,634

1,897 2,306

2,434 3,940

Sensitivity 73%, specificity 78%, PPV 67%, and NPV 83%.
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Table 4. Compared FVC with TLC for prediction of pure restrictive ventilatory defect.

TLC < 80 % predicted

FVC< 80%  predicted 768
FVC > 80 % predicted 280
Total 1048

TLC > 80 % predicted Total
152 920
811 1091
963 2011

Sensitivity 73%, specificity 84%, PPV 83%, and NPV 74%

After categorization based on impairment of
FVC, the sensitivity in severity grading as compared
to TLC were 51.6%, 76.2%, and 98.7% respectively

(Table 5), and the agreement was considered as poor

determination indicated that the conventional threshold
at FVC < 80%predicted as previously recommended *,
yielded the best results for diagnosing restrictive

ventilatory defect.

with the kappa of 0.38. Area under the ROC curves

Table 5. Sensitivity of FVC for severity grading of restricitve ventilatory defect.

TLC < 80% predicted FVC < 80% predicted % sensitivity

Restrictive ventilatory defect 1,048 768
Mild 417 215 51.6
Moderate 324 247 76.2
Severe 307 303 98.7

DISCUSSION

Data from Thai population in this study confirms the optimum cut-off point of FVC at < 80% of predicted
value, for determining restricitve ventilatory defect as recommended in the Caucasian.” However, caution should
be warranted, because the diagnostic accuracy is decreased if concomitant obstructive ventilatory defect exist
as shown in our study. In comparison to the results of Aaron et al, our PPV of spirometry was higher
(67% vs 60%) with lower for NPV (83% vs 97%), this may result from different fraction of mixed restrictive
and obstructive ventilatory defects in the studied population.® According to Venkateshiah et al, the PPV

for spirometric diagnosis of restricitve ventilatory defect was 39.9% and the NPV was 93.9% in their study of
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8,315 tests, with the 26% prevalence of restrictive
ventilatory defect.’ The discrepancy with our results
may contribute from higher prevalence of restricition in
our database (38.2%).

The utility of spirometry for severity grading of
restrictive ventilatory defect in this study was comparable
to those reported by Roark et al (kappa 0.25 vs
0.382)."° The less severe group by FVC criteria was
confounded by the pseudorestriciton as determined by
TLC measurement, and may lead to the low sensitivity
in this group as compared to more severe group. In
clinical practice, longitudinal monitoring of F\VC may ravel
more information for monitoring treatment responsive
rather than static test at one time-point.

Potential limitations of our study should be
mentioned. First, no TLC predicted value in Thai
population exists, hence we used 90% of predicted value
for the Caucasian as has been suggested. Based on
this roughly assumption, the gold standard in our study
may not valid. Synthesis of the predicting equation for
both lung volumes and diffusing capacity in the Thai
native is now ongoing. Secondly, the technique of TLC
measurement in this study was varied, plethysmograph
may be more accurate for diagnosing restrictive
ventilatory defect, especially in those with concomitant

airway obstruction.®

CONCLUSION

Spirometry is rather accurate for initial diagnosis
of restrictive ventilatory defect, by using FVC < 80%
predicted value as a cut-off point. Lung volume
measurement should be further performed to confirm the
physiologic derangement, and also for the determination

of its severity.
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T5afifin1n1s 81N 1THEAY WASANHMENINAYSIA
v =3 % a dql'
aargadslsalandniaufniza
al'd £2 =
Tsanfann1TuazaniITnaadinauatlsataa
Q a ‘.‘qﬂl a tﬁl o & £ %3
anrudaaivaslse dedntludananlinainnis &0
13296 @312319m Y wazlszianianuduiusnulse
NRIFY TNNUMITBUANARNBHUESATNIIFNTIIBNDENT
23z Yy FelsaNazna1nnelasulinnNIzezIanvad

e T e X
mstialsaiiaa

Tsafida1n1svaslsadaunaw (acute onset)
Acute hypersensitivity pneumonitis®

dihpazfionnsld e mela iwilon wasNFUAE
@iaﬁamzé}’u aleun Hauﬂﬁm%mﬁﬁag’IﬁdLW'}:Lgm
WL 98y (é’aLLa@ﬂumﬁaﬁ 4°) Tapansaziiia
Moln 4-6 2 luandaduda LazoINNTEAIUREIAN
vsaqmﬁ:uﬁa’édﬂizﬁumﬂunmlﬂu%ﬂum%alﬂuiu e
mﬂ’mﬁ@Lﬂu%%fiaﬁmﬁaéamzﬁu%ﬁ Fanalnifnan
ﬂﬂiﬂizﬁugﬁﬁuﬁuﬁﬁamﬂmU‘lﬁ)LLa:g@Lméam:ﬁum
lufmadumela vldinmssnisupesialon

NNIATININEBTIRDNIUNARIa WL N AN W TUe
AnUnafdihaniusnmanduan (increased opacity
at bilateral lower lobes) LazMIATIINNTIFABNAILADT
N3298n (CT scan chest) 3wy aNnuAaUnd lasiiansue
vl ground-glass opacity nszanglunanadunslasaz
LAY aadHan

mim’mﬁmauﬁuq 51Ut MIaTaaNIIaAN
Uoaazwuldu restrictive pattern with low diffusing
capacity of the lung for carbon monoxide (DLCO) LLag
ﬂ’]i@li’mﬁ’lﬁ’m%aa@auq\‘]au (bronchoalvelar lavage,
BAL) azwuﬁa‘hmumauﬁ@Lﬁa@mngaﬂﬁu LRZdAIEIW
189 CD4/CD8 Tngsiu

mMIsn lawn %ﬁm‘é"m?amzﬁu lwaandiau

L systemic corticosteroid

73



aswu imasvriunau

Mnsaisdrulsa [sAnsavanna:ziasuigaanna

@13191 4. FINTEAU (Major antigen) fivildifianiz

Hypersensitivity pneumonitis."

a\ini:é‘% (Major antigen) A lAiAanae Hypersensitivity

pneumonitis

a 3 > 1A 3 %
FRAVBIINTEAY UARINTNURINTZAM

VAR, 31 LaTERG Contaminated wood, humidifiers,

central hot air

uuaiisy heating ducts, peat moss plants
V8 mycobacteria Dairy barns (farmer’s lung)
Tis@nannun Metalworking fluids, sauna, hot tub
SaRIGH! Pigeons, dove feathers, ducks,

parakeets

Isocyanates (auto painters),

zinc, dyes

Acute lupus pneumonitis®

E 2] = U nﬂ' =3 v

gﬂam:ummﬂ“y 1o wtes Funriianaan
wigle Jeandaunluieadiad wazinazdsiwnuennis
5%6] 2 systemic lupus emthrematosus (SLE) laun
U107 AwwiNLRI wHalwlin Uszunmiauas 50 Ua9
v = & =
Wi azannmanstaaiduainisuan wazwuliainis
6199 WU NIWATIENTWONINNUAMUAALUNG
LT ﬁﬂuﬁauﬁaﬁwﬂaﬂ (pleural effusion) 31N serositis

d&/ v dl a z U 1 v = =)
ez WUNYUwEa1 U et aaa 1 uadtnaLael wia
9809919289100 unilateral / bilateral patchy alveolar
infiltration) ALILITKA1ES

mmma@é’nmm:mmimaﬂm (activity of
disease) e ESR, 26U C3, C4 complement, ANA
titer, anti ds-DNA, @3231a@81229: 828 lun179%aae
NIFBINNOIAATULNaYanazWUANAS interstitial
pneumonitis

MITnsdanTid oxygen therapy, systemic
corticosteroid WaZ/#38 immunosuppressive drug (lu

o, Ry A . a & . .
gﬂmwmnnmamaammam; steroid resistant)

Cryptogenic organizing pneumonia (COP)>"
unizndannisaaisnudeaanigudatse
= A v Qs tﬂ' =3 v

Tagazdanniamidanltuia la wivlamiasanias

FauWaL WWINaaad AT 9NLae laauFaa
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] [
a =

AReUNE nalnnistianzih  LAaanNMsuLIeIva

[% ' ]
A A

WaBeffnsdnisuidlulugean Fafanuduiuiiv
mysniauEesiseu SIREEY Fasmiiaenufialng
oL AafinaonaNIIIALEN (small airway) 93138n37
bronchiolitis obliterans organizing pneumonia (BOOP)
I@mma:ﬁmﬂajwumm@;mnﬁ@%’@ L9t (COP) #3aLiia
NNMINTZG b MseaLe snuneTfia 15e connective
tissue disease @ﬂw“?'ivlﬁ%fumiﬂgﬂmﬂai'mz e
hypersensitivity pneumonitis #3831NNTAETITLILI b
NTIAN (VLFILEUN)
nMTATI9NINENESIENTIsen wudld wuna
(consolidation) fitloadnsdgntarasesin lassin
Lﬁ@lu@mmuﬁamﬁaﬁuﬂa@ (peripheral distribution)
CT scan 3=WU air space consolidation, small nodular
opacity, bronchial wall thickening and dilatation ANWL
Avaasiusns wazsaslsnanafimaasudunisle
Naﬁwﬁﬁamaﬂawqaau (BAL) T e Tt
29 AALRDAT1? lymphocytes 20-40%, neutrophils 10%,
eosinophils 5% lagenvadilaiianu1 lymphocytes 3in
220@NNNIN eosinophils LaZ8ATIEIWVEI CD4/CD8
RO NIATIINWNLDTINL12WUH intraluminal
fibrotic buds (Masson bodies) ag'sl‘u, respiratory
bronchioles, alveolar ducts, LL8s alveoli
msnmlasnslikeandiaw uazli corticosteroid

FINMLHITAAUIFUDIAFDNIIINE

Acute alveolar hemorrhage °
aziaasaniutaa unzinuldlives ue
a a o a aa = v
flanusuussuazfidannaiediafisioas 50-90 lag
diheazfiesle endlladwiaa (hemoptysis) 331
iy melanites Taad Reandanluiaad n1sae
ANaeTIENTIvanazwy Judiwnaitea (diffuse
alveolar infitrates) lasdnidunlaad1ua1d asany
Janututuredlaliaauas (hematocrit) aA8Y #I0
U = ~ Qs A d’A Rd!
ludthooineanalinuisiveienfifiaUnddias
\usinguainisfiiianaaniiuedin lavaunguasion



santudaaillalu 3 anwoe d9ll 3. Alveolar bleeding associated with another

1. Vasculitis or capillaritis process or condition

2. Bland pulmonary hemorrhage (without lalsafiduanavainy 3 dnsmsduaadly

vasculitis or capillaritis)

ANye9N 5°°

19197 5. 8LWq209 Diffuse alveolar hemorrhage ™

#1114 62a4 Diffuse alveolar hemorrhage

AMzviaaalian KIanaan
1nandlasaniay (vasculitis or
capillaritis)

m’aztﬁamaanmnﬂaﬂ
(bland pulmonary hemorhage)

m’;ztﬁamaaﬂmnqaau
(alveolar bleeding
associated with another
process or condition)

Wegener granulomatosis
Microscopic polyangiitis
Goodpasture syndrome
Isolated pauci-immune pulmonary capillaritis
Henoch-Schoénlein purpura, immunoglobulin A nephropathy
Pauci-immune glomerulonephritis, immune complex-associated glomerulonephritis
Urticaria-vasculitis syndrome
Connective tissue disorders
- Antiphospholipid antibody syndrome
- Cryoglobulinemia
- Behget syndrome
Acute lung-graft rejection
Thrombotic thrombocytopenic purpura and idiopathic thrombocytopenic purpura

Anticoagulants, antiplatelet agents, or thrombolytics; disseminated intravascular coagulation
Mitral stenosis and mitral regurgitation

Pulmonary veno-occlusive disease

Infection: human immunodeficiency virus infection, infective endocarditis

Toxins: trimellitic anhydride, isocyanates, crack cocaine, pesticides, detergents

Drugs: propylthiouracil, diphenylhydantoin (Dilantin), amiodarone (Cordarone),

mitomycin (Mutamycin), D-penicillamine (Cuprimine, Depen), sirolimus (Rapamune,
Rapamycin), methotrexate (Trexall), haloperidol (Haldol), nitrofurantoin (Furadantin, Macrobid,
Macrodantin), gold, all-trans-retinoic acid (ATRA, Vesanoid), bleomycin (Blenoxane)
(especially with high oxygen concentrations), montelukast (Singulair), zafirlukast (Accolate),
infliximab (Remicade)

Idiopathic pulmonary hemosiderosis

Diffuse alveolar damage
Pulmonary embolism
Sarcoidosis

- High-altitude pulmonary edema, barotrauma

- Infection: invasive aspergillosis, cytomegalovirus infection, legionellosis, herpes simplex
virus infection, mycoplasmosis, hantavirus infection, leptospirosis, other bacterial pneumoniae
Malignant conditions (pulmonary angiosarcoma, Kaposi sarcoma, multiple myeloma, acute
promyelocytic leukemia) Lymphangioleiomyomatosis
Tuberous sclerosis
Pulmonary capillary hemangiomatosis
Lymphangiography




nMIanInaInaaaaNgIaNIzNulanuueidl  (hemosiderin score>20%), WATN1IATIINLABN
Fuatvaafeaiinanniwion o lumeAians (sequential Kol jidnaiemainaasfensanlutoadiuand
BAL fluid) Ssvanfiinieafisaniduiieadivnan  luansen 6 2

A LAZATIINY hemosiderin-laden macrophage

'
a ea A

@1391 6. NIaTIRIANIies T aiemangueiaasaniudaa®

miasniwenmmssljiansiiemainavesionsaniulen

uansasainulalaisunzdalsa mzdaiianilwidoags (leukocytosis)
(nonspecific findings leukocytosis) m’mmﬁmﬁam‘i’l
. Uﬂﬂ@gﬁ@jﬂﬁ’u (cytotoxic drugs)
® Antiphospholipid syndrome
® SLE
Increased sedimentation rate
® Any cause
Urine red blood cell casts
® Any systemic vasculitis
® SLE, mixed connective tissue disease
® Goodpasture syndrome
Amsudenivadiioafialn@ ( PT, PTT, INR SLE)
® Coagulation disorders
® Drugs
MwineSsFLaznwaeSIEaeuRllaasnIsen
® Any cause : Patchy or diffuse, often with apical and peripheral sparing
® Any cause: Air bronchograms

nanIaTIRfdANasINzAelsA ANA
(specific findings) ® Connective tissue disease
Rheumatoid factor
® Connective tissue disease
® ANCA-associated granulomatous vasculitis
Cytoplasmic-ANCA
® ANCA-associated granulomatous vasculitis
® Microscopic polyangiitis (less common)
Perinuclear-ANCA
® Microscopic polyangiitis
® ANCA-associated granulomatous vasculitis
J‘l’l‘Wﬂ"]ﬂ%ﬂﬁLLﬂzﬂﬁ‘Wﬁ’lU%&ﬁﬂa&lﬁ’smagﬂﬂdaﬂ
® Kerley B lines : PVOD, mitral stenosis
® Nodules, cavities: WG, Rheumatoid arthritis




Ui 34 aouii 2 wwdu-onundgu 2556

e A v dd‘ [
AMITAABNIIA oxygen therapy wazlunydiiidu
suwssuazdvzuumameladunaiarinanldiaias
Frumslasiume uilunnsde ndatiaadiuazan:

& o A a A o A .
nmIudsdivanieafaUnd Snslsafidusing (high
dose corticosteroid LLaZ immunosuppressive drug oh)

plasmaphreresis)

Acute interstitial pneumonitis (Hamman-Rich
Syndrome)’

Li’lum'szﬂaﬂgﬂﬁwmy%u?mm (fulminant form
of acute lung injury) Qﬂ’m%ﬁa’m’rﬂ‘ﬂ’ 1o vovu lan
oMIMLAATABUII B U NS (3282180 7-14 TUARY
nnisudenms) uaziinnemeladuirandounawle

Mwenp$samTsenwuStuihunileansaed
214 (diffuse, bilateral air space opacification) ARY
K12 ARDS Lwim'a:f:"l,&iwumm@;mﬂﬁ@%@Lﬁ]u Gt
m\iﬂ%ﬁdﬁﬂﬂ’i’] “idiopathic acute respiratory distress
syndrome” g}”ﬂaszcjuﬁazﬁaaﬂs‘ﬁmﬂmﬁam‘hmﬂ
(severe hypoxemia) LLazﬁé‘m’lmﬂﬁauﬂT’mgd WANIY
ATIINWNYIDINGT IEWUSNWMUE organizing diffuse
alveolar damage fla Wy hyaline membrane lu alveolar
spaces LAY organizing stage 183 diffuse alveolar
damage

NMIINEIAe NMITNELLULTEAUYTzABIA 8
mslweandauuazldiniosiaanisls nssneidae
corticosteroid qunfiauazldnadlugisduvaslia &3
;jﬂ'aﬂﬁiﬂﬂ%ﬁmﬁﬂmazﬁmaﬂﬁmﬂu%m‘%aﬁm’az

chronic pregressive ILD

Idiopathic acute eosinophilic pneumonia®

mazﬁﬁﬂ’smzﬁa’m’mﬁauﬁ’mlﬁﬂuwﬁu lagas
14 1o woumiles Bunthanuazinzeandiauly
Lﬁa@@‘ﬁ;mm (severe hypoxemia) TIUNLANNIZNNT
melaguinag

D e - r v
ANDNBTIRNIIIENITWUNENB1INYoaniaed
v A 1 > I = ~ =}
419 n1vaTatiaalusrsnsnanlinudidaidaauin
eosinophils VAN (no peripheral blood eosinophilia) N3
mwﬁnﬁwmaﬂauqaam:wuﬁl,ﬁmﬁamnLﬁuéﬁ‘ulm
§ eosinophils LN TRADY KI0AFA1 BAL eosinophils
> 25% lauinminITI AR LEAIfIAITIe° A1ISNI

ﬁamﬂﬁ corticosteroid

A1519N 7. Lnasinnsa%adelsa idiopathic acute

eosinophilic pneumonia °

6 aa o . g . . e .
mnarinInesalsa idiopathic acute eosinophilic pneumonia

~ a A a X
1. M ILEasTasaNNRaundvasnadwnalaiadn
maluwm 1 16an
(< 1 mo duration before consultation)

2. mwiesansven nudtuihwafideensaasdng
(bilateral diffuse opacities)

3. WUAzNTdaandanlwian (hypoxemia) lasasany
an PaO2 on room air< 60 mmHg, and/or PaOQ/FiO2
< 300 mmHg and/or SpO2 on room air < 90%

4. Lung eosinophilia, with > 25% eosinophils on
BAL differential cell count (or eosinophilic at lung biopsy)

5 lLiwufinnifaige wissunqdufinalfiianiie
eosinophilic lung disease 3% N3ALT IR IATUEN
AflnanaliAan1zaINE?

Atelectasis

dnwulugiheflelifdszdniamw laun dile
lsaraaaldansNadITNaian nadidanIalaviatie
wigla dihwdnazfidsi@aan

1 o A 3 24’ v U

ANENYTIFNTIION ANINNILAUDWENVIILED
SINUANB VDI volume loss baliA trahea shift U1£19
.  da - X o A
Funiandsaslsa In1sonduvadnziisan 3 deviation
283 minor #38 major fissures waedl mediastial shift 11/
3G NHTalIn NN1INTIVININMUINATIA LGNS
LEAIVUDY atelectasis

nIsNEIAe nIrinmuAINTNTaNalw LN

aandy aaumimaﬂa LLRZﬂ’]iVLE] ;‘Tﬂ’mﬁﬂ@lauauama
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mMysne e l1ss nwdleSianI9enatn
A A £ A o
T5afidiann135N9LBuuNaw ( Subacute onset)

Pulmonary tuberculosis

v e a X o 4 . . .

dihednfiennislesess Ssdulngazuiundn
3 dlanvt lefisunensavninssanalifeatn any
4 d L v a d
duflenanusineay leaun saunde tae1nis
3; s = g dl A A =3 v
ntnae 19 iwisaanaaunanfin wIalduninen

A3ATIVNINETIRNTIen znuiiseslsa
VI mlaanfuunk (apical or posterior segment of upper
lobes) wiaf superior segment of lower lobes lassay
Lafinuduldaudansmziiuga (reticulonodular
infiltration) Yuw (aveolar infiltration) audadulngg
(cavity) uazanawuf vhlugaabariudaaianedan

MIATIINWRIUJTANINdAAR N13ATI9
FauiaTolialbaunsuazMIwnzLse

mM3sns lasmssudszmuendiuimlia (ant-

tuberculosis drugs)

Pulmonary neoplasm
Bronchioloalveolar cell CA™

duosulnginlifenns (WUszanmeaIanils

oy 14 Ada @ a
va9gunnNa) nymifiennisdinwud eanivle
wwunziduiihiinesdu (frothy sputum) lasyalUiSanan
T S & A A a A

bronchorrhea TiLisndindunziSishannaassiion
(mucinous subtype) luﬂﬁlﬁ;ﬁ'uﬁﬂ’ml,mszﬁumm?uma
mwmiqﬂmmaﬂiﬂvlﬁ 2 vhafa

1. Adenocarcinoma in situ (AIS) ﬁlzwumiﬁﬁfy
Laﬂ@maaLﬁadaﬂvl,ﬂmuimaaﬁ”ﬁwaaqmu (Lepidic
growth pattern) laglivhananSeqnanylufasufior
v a 1 v =} dl v
1N9LADY LT LduLRea LHavuaa

2. Minimally invasive adenocarcinoma of lung

(MIA) \Twitasanfizfia adenocarcinoma NAANMILZNY

78

WSdulauuy  Lepidic growth pattern Wiaflanmme
984 Lepidic growth pattern LIuanwmuzian 31000ANNT
qﬂmuvl,ﬂml,ual,ﬂamamm <5 4.
1 o A ) g U dld
NINIIVNNINY IR enULdudwdr19nien
ma\‘maa(ﬂammiﬂagj (airspace opacification with air
bronchogram) an1awuLduiawian g AawdgInIanans
v =1 I Qs v z = v
Aau nIaan T uanB I UaINawLLaLaLA be
FIWNIIATIAINNENLSIFAaNRIL 0T 2z wu lang
\Juanuwmenian (mass), Dua17 (consolidation), wiatw
anw e {1217 (ground glass opacity) Wslihadanaiad
2239 lwueaae PET scan
MIATIINWNETINEzULI I 3 Thatas
(subtype) fia mucinous, non-mucinous, mixed
135N lasnisHIde anaNa1 TNl N1T
> v A o Qo =1 o A e 1 U U dld
im:nmymummmammﬂmmumﬂ’l,u;dﬂwmmi

ﬂqﬂﬂ'ﬁJ‘UadIﬁﬂ&l’]ﬂ

Primary pulmonary lymphoma °

=2 A , Y A
wuwdd lsauitadandantinmdad (lymphoma)

4 - - 2

FINoN1TuEaILazANNAaUNGLlaNINYaa ey
D o A I I
liwudanuRalnfvasdanintniesnusimawnia
Iuvlmng}ﬂ 21ANUNG AN KRRBIUSLITUNT I8N
lalatanitas (mediastinal lymph node) o9 primary
Opulmonary lymphoma wu'lé3asaz 0.4 284 asanday
#unfeIninua shaNwuLasfda mucosal-associated
lymphoid tissue lymphoma (MALT) .8z lymphomatoid
granulomatosis dauzfiaduinwulugiefdinlduiu
UNWSed lay MALT lymphoma Jusfiansdnwuin
FoNMITHRZAN BV BINTNIITNITIIANARIUALAIL
Jaadngudaide §IuThadn NNaNT 9 RUNNULLY
AnumeiannusSimilaad ldnaruawiauaztinian

= A A v ¥
LAUIRIBNUTAR Elﬂﬂuvl,@
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13791 8. NstG@aNu’]L%aa@ﬂﬂa@

B-cell neoplasm

Mature B-cell neoplasms

® Chronic lymphocytic leukemia/small lymphocytic lymphoma

® | ymphoplasmacytic lymphoma

® Plasma cell myeloma

® Extraosseous plasmacytoma

® Extranodal marginal zone B-cell lymphoma of

® Mucosa-associated lymphoid tissue (MALT-lymphoma)

® Nodal marginal zone B-cell lymphoma

® Follicular lymphoma

® Mantle cell lymphoma

® Diffuse large B-cell lymphoma

® |ntravascular large B-cell lymphoma

® Burkitt lymphomal/leukemia

B-cell proliferations of uncertain malignant potential

® | ymphomatoid granulomatosis

T-cell and NK-cell neoplasm

® Post-transplant lymphoproliferative

Mature T-cell and NK-cell neoplasms

® Mycosis fungoides
® Sézary syndrome

® Peripheral T-cell lymphoma, unspecified Angioimmunoblastic T-cell lymphoma

® Anaplastic large cell lymphoma

Hodgkin lymphoma

Classical Hodgkin lymphoma

® Nodular sclerosis classical Hodgkin lymphoma

® | ymphocyte-rich classical Hodgkin lymphoma

® Mixed cellularity classical Hodgkin lymphoma

Mucosal-associated lymphoid tissue
lymphoma (MALT) °

1w low-grade lymphoma Anulzanmiasas
70-90 w84 primary pulmonary lymphoma anwulu 179
o1annni 45 U uazwulwwaneldunnniudnien
mﬁ]wuvlﬁ'l,ug}”ﬁ’;Umqﬁaﬂﬁﬁmazgﬁﬁuﬁumwim LT
Q’ﬂwﬁm‘%a HIV ﬂ%a;jﬂwﬁﬁnn:ﬂ'ﬁéﬁmuL%a%‘a LT

A ¥ 6 A o o 6o
Sjogren 13a lsatodniau-JNa006 HIBFNRUSILNNS
faltal38 Ebstein-Barr virus (EBV) lagannmsiny
=) dl =3 v tﬁ! L2 v 1
da e1msle wiles Wunihen Sewulugihodesni
Jouaz 50 FIMIVDINIITNNIZUL (systemic symptoms)
Wi 19 w3eshntnaa wudesle MALT n13asia
MWANETIFLRZN1ITATIANINE 8T IFANRILADT

NTIANNU LG 3 NI
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1. Alveolar consolidation with air bronchogram
(“Pneumonia-like”) Lﬂué'ﬂwm:ﬁwuvlﬁﬂaﬂﬁq@ lag
fumisiinuldvondo US1ao middie lobe

2. Solitary well-circumscribed nodular opacity LLaz
possible central air bronchogram (“Tumor-like”) wu'le
Uszanmadasaz 30 vasnihe

3. Poorly defined ground glass opacity (“Infiltrative
pattern”) Li“flumazﬁmnﬂmaﬂiﬂﬁauﬁa:ﬁmnﬁzymm
Lfyl,aaamiﬂvl,ﬂ‘lmf:a@aLLazqaau

lasmMINUANEIETINAUVES nodular opacity with
peripheral ground glass attenuation (halo) azwuldan
muﬁﬂuﬁauﬁaﬁuﬁa@ (pleural effusion) wu'lawae way
MALT aswuiisaslsafidhumisausands laun nzimne
81113 (gastric mucosa) Japaz 10-20 wazlwlunszan
(bone marrow) Taeaz 15-20 V@418

NANITATIINIINEIDTINGT (pathology) FEWU
§ diffuse infitrate of small monomorphic lymphoid
cells with typical lymphangitic growth pattern laoifing
n32278 1@ bronchovascular bundles Laz interlobular
septa LLa:awﬁuﬁaﬁuLﬂuﬁauagjmﬂuqmm LazNI
fauileas (Immunohistochemistry) azWuin13gau@a
CD20 Waz CD79 (Pan-B-markers) uazfanld@a CD5
uaz CD10 lag MALT Henuduiusiuanufiadnd
yoalasluloufifianusnisdennufialndfivsiim
Uoa Aafimssauilasudumis t (11:18) (q21,921) &9
MAAaNITINAUVEY API2 LAz MALT1 genes Wa
t (1;14)(p22; q32) %oﬁwa@ia BCL10 uaz IgH genes
TaganufaUnduaslaslulouiunnyldlives

MITNEIANTzEze4l5A lasnIinuaTEeL
madkﬂﬁ]:ﬂizqmﬂf Ann Arbor staging system é’d‘ﬁ
IE (one site, extranodal) lu;&pﬂﬁﬂﬁﬁiaﬂiiﬂﬁﬂaﬂ
1918 8mEa9Fe9T9, IIE ( two sites, both above
diaphragm, extranodal) 1u§§ﬂwﬁﬂ@iauﬁ’1m§aa hilar
waz mediastinum mM3rdaaarhlunsdifilsnddnsms
dudan mn’LuImﬁﬁmmguuw nnTuanaleSeEnm

#I0LANTNUATINGQE
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Pulmonary alveolar proteinosis (PAP)°
WA AN NNTRE ANV IFNTLARDUAALTI
2 A ° xR a P
Gefinmulugean lwdthefienmaniien laseins
I~ X A a a X o ° o
zifuinnindes g wndins@aaunindanaiarinli
= v 1 v v 1 =1 =}
Fanmsl la sudaele eauanslelizunziluiian
wulddan lazazudslsafidu 2 ndu awaunans
a A
\ialyn fa
nguf 1 ianmsiianuralnfvasiugnssy
(autoimmuned PAP)
o . da A -
nguf 2 iunilznFuLiasainlsausnia
(secondary PAP) LT zl391laLRa@217 (chronic
myeloid leukemia) kazlsaffinnuflalndvasnsas
. =1 a
vlfllﬂi.u@ﬂ (myelodysplasytic syndrome) B38LN®3I1NNTT

FUEFETUN90E79 FILRAIIAITIIN 9 °

157197 9. ms'«iwu,uﬂ'mm@lﬁﬁmwﬁuﬁuﬁﬁamﬁ
mquauqaﬁmaamiammﬁaﬁas

M uunErandaNuFNRRsAansAILANFNAaTYa

F1IRAUTIAIAL®

#ha2as PAP Tagsiunn Tsansan1znsiadnaiazas

ANE L¥A6)

Primary PAP GM-CSF autoimmunity
CSF2RA dysfunction
CSF2RB dysfunction

GM-CSF mutations (mice)

Secondary PAP Hematologic disease
Non-hematologic malignancy
Immune deficiency syndromes
Chronic inflammatory syndromes
Chronic infections

Pulmonary surfactant SP-B deficiency
SP-C mutations

ABCA3 mutations

metabolic dysfunction

disorders




]
= a

M1319% 10. lsAanSanzifianauisidasny PAP syndrome®

= A a a ¥ o 5
Tﬁiﬂwsam'wmm'a'mm 8732a9nU PAP syndrome

weiSafadeadaninundes wieanufaUndnalafainen Acute lymphocytic leukemia
(Hematologic disorders) Acute myeloid leukemia
Aplastic anemia
Chronic lymphocytic leukemia
Chronic myeloid leukemia
Myelodysplastic syndromes
Multiple myeloma
Lymphoma
Waldenstrom’s macroglobulinemia

M:L%GS%G] Nonhematologic malignancies Adenocarcinoma

Glioblastoma

Melanoma
mazpiiduiuunniad waznziiimsdniauiae’s Acquired immunodeficiency syndrome
(Immune deficiency and chronic inflammatory syndromes) Amyloidosis

Fanconi’s syndrome

Agammaglobulinemia

Juvenile dermatomyositis

Renal tubular acidosis

Severe combined immunodeficiency disease

miﬁm%m%ﬂ%’d (Chronic infections) Cytomegalovirus
Mycobacterium tuberculosis
Nocardia
Pneumocystis jirovecii

A15191 1. & sARNBUANNFNAUTFaN1TAAN1IE PAP syndrome®

= o o 61 a 5
A1INNINYINBANNFNN WD ADNIILNANI1IZ PAP syndrome

NRNVBIATT a3
Dusts (inorganic) Aluminum
Cement
Silica
Titanium
Organic dusts Agricultural

Bakery powder
Fertilizer
Sawdust

Fumes Chlorine
Cleaning products
Gasoline/petroleum

Nitrogen dioxide Paint
Synthetic plastic fumes
Varnish
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ANIATIVANNENLSIANTIION BNURNI N1
°1mLLmnag’luqmumaﬂuﬂa@ﬁmaﬁw AWENESIF
ﬂauﬁaL@]a*fmmanﬁmgwaqmwaﬂ (HRCT chest)

A a A A . a
WURUSIIWNEUH1217 (ground glass opacity) wasl
LRV ULaaNTaTI L wrauavadtbataa LAuLT®
ANMUSAN LN (geographic appearance) Tasynnwy
AN BN IIAINESTIRADUNADINIFDILLUT 9614
1381791 “ crazy paving”

N399I WU aaNnwuRanwae L w
restrictive ventilatory defect TUNUimMIaaases FVC
ez TLC LaN¥%ay waaaA1 DLCO NaaadNinagnine
FARIUNY

MIATNNAIRABAANYIANILWUAN WU AN Y
1#ua (milky or waxy appearance) waziinIanaznan
I qr: s a & =}
\uaypashdn (fat globules) asranuiLiialiaau?
7fla lymphocyte \WaTu Lilagdundasansiaubian
aTauAUIIMAZNE® WU tubular myelin, lamellar
bodies, WATANIIIINGINWVIBIAUTZNOUVDIANT
LARAUAALIIAIRD NIATITULLELToNFAR Periodic
acid-Schiff (PAS)

mM35nen lasnsanstea (whole lung lavage)
Taaaasvindszanm 5 @39 uazvinnissnwlsaniany
44 - - . - "
Weoudias  winiiaanazwlalsadieg enafinsld
817 GM-CSF lun11z autoimmuned PAP

Idiopathic chronic eosinophilic pneumonia®
Hihwdnfionns le neumites Wuwihen lay
ommeunilasazliuuss uazfiennsly sdnddn

1 a 1 v v U 1 I
86 2ULANRIIINA EIVL@ Eﬂﬂ'ﬁ"llﬂdaﬂ’) gazaagtuann

82

X o4 5 o A P -
Iwes g Iazpznanwdon lsafazwuly iwands
1 dl = = a v
NN angwdsdszann 45 T wullonninluw
v d 4 . vy & o em s
Vl@mmuwaammuamUmwu@ nazanaddsnadn
A 1 v Y
Lsaftaanneulddszanmzadluamuvaiie
NIATIANINEN8TIENTIgen azwu i wa1n
sl ualea (peripheral opacities) Waza1adins
wWasuiuastuwura (migratory infitration) LazN1301929
1 o A a 6 > I ‘El’ Y
AWINYNIRADUNIADINTIANITWUNN WL UT W
amfidaanaaasdng (bilateral opacities) lagiauAuiim
daaduunuazaguiinaiuiatlaa (periphery)
N13032aN R eIl JUANT wudlilatfaaud
eosinophils gﬁu (periperal blood eosinophilia)
MIATIBANINAaaaNnInN wullidaliann
. . & . -
eosinophils §3U% (alveolar eosinophilia)
AMIATFNITANNLBA WUANNRAUNE lana
WUL obstruction %38 restriction
M350 lasnIA corticosteroid TINNABUALDI

melw 1 09 2 §lanw

LHINNIINIDIRARE wasnIdlviqualg
Non-resolving pneumonia

1. Host factor: Immunocompromised host

2. Drug resistance pathogen and/or inappropriate
antibiotic

3. Complication of diseases

4. Obstruction or abnormal anatomy

5. Misdiagnosis



Ui 34 aouii 2 wwdu-onundgu 2556

Clinical evaluation
Comorbid disease
Immune status
Laboratory evaluation
CBC, H/C, LFT, BUN, Cr
Anti HIV
CXR
Sputum exam: G/S, C/S, / AFB, PCR & C/S for
mycobacteria, / Modified AFB, / Fungal C/S

Definitive diagnosis reached €————> | No Definitive diagnosis reached

Resistance pathogen

Treatment by definitive Incorrect antibiotic or
diagnosis treatment

Complication of disease

!

~ Clinically —> No Clinically Re evaluated History & PE
improvement improvement
CT or HRCT chest
FOB with BAL / TBLBx
G/S,C/S, AFB, PCR & C/S for e
mycobacteria, Modified AFB,
Fungal C/S, PAS,
Cytology&Histopathology
Definitive diagnosis reached |€ >»| No Definitive diagnosis reached
Treatment by definitive CT guided FNA & Core needle Bx
diagnosis Surgical Intervention: VAT, Open lung Bx

7UN 1. uNwDAUEAILUWINNINIUATNEN uaz3fiadugtls Non-resolving pneumonia.
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