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Granulation tissue Hyperdynamic Pseudotumor

Endotracheal tube Tracheomalacia Papillomatosis

Tracheostomy tube Bronchomalacia Hamartomas

Airway stent Amyloidosis

Foreign body

Surgical anastomosis

Wegener's granulomatosis
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Relapsing polychrondritis Vascular sling
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Exophytic / Intraluminal

Extrinsic
Structural
Distortion

Scar / Stricture
Damage cartilage / Malacia

Dynamic or Function
Floppy membrane
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Review Article

Effective TB Control in Thailand: Family DOT vs. Non-Family DOT

Introduction

According to World Health Organization (WHO),
Thailand has been ranked as one of the fourteen coun-
tries in all the three high-burden country lists; the 30
high TB burden countries, the 30 high TB/HIV (Human
Immunodeficiency Virus) burden countries, and the 30
high MDR-TB (multi-drug resistant TB) burden coun-
tries'. Even though DOTS (Directly-Observed Treatment,
Short-course) has been implemented to combat TB in
Thailand since 1996° with further geographically covered
the whole country in 2002, the notification of TB num-
ber seemed to be increasing'. DOT (Directly Observed
Treatment), as the essential element in the internation-
ally recommended policy package for TB control, means
that an observer watches the patient swallowing their
tablets®. DOT should no longer be debated whether
it is worth conducting for treating TB patients or not".
However, the majority of DOT practices in Thailand from
the beginning of implementation were family DOT®®.
Simultaneously, a Non-Family DOT model has been
developed in upper Southern Thailand since 1999’.
However, both family and non-family DOT have been
inconsistently recommended in different WHO’s docu-
ments and guidelines for TB case management®®. The
objective of the review is to find out whether the family
DOT should actually be conducted to control TB in
Thailand.
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Methodology

The national and international TB guidelines
were reviewed about the recommendations of DOT
focusing on family members. TB articles on DOT with
various types of observer in Thailand, both nationally
and internationally, were searched by Google Scholar,
and then reviewed about the DOT practices and TB

treatment outcomes.

Results and Discussion

Since 1995, the majority of published articles
regarding DOT in Thailand have shown that the family DOT
was widely practiced in the country, ranged from 51.79 up to
100% (Table 1)*>*'*" These were in line with the guidelines
of National TB Program (NTP) of Thailand, which consistently
recommended the family members as an option of DOT

observer™"®

, except the latest NTP guideline of Thailand
in 2018, which has already removed family members from
the list of DOT observer options16. The treatment outcomes
of high-proportion family DOT varied from one to another
reports, 47.42 — 90.8%>%'" possibly depend on the quality
of the TB control program management in the certain local
areas, or might result from the Hawthorne Effect'®".
However, a Non-Family DOT Model in upper Southern
Thailand has been simultaneously developed in 1998

(Table 1)7’18, based on the experiences of poor performance



of family DOT. In addition, the recommendations of US-CDC ~ States of America)'s 1994 guideline’ (Table 2) has been

(Centers for Disease Control and Prevention of the United  reviewed. The US-CDC guideline' has described as followed:

Table 1. TB articles regarding family and non-family DOT in Thailand

TB articles Proportion of DOT observer Comparison group Results
Authors

VHV h FM
Year published Others

Main province (s)

1 Y Kasetjaroen et al. 0% 0% 0% 100% n =120 No observer 100% Completion rate:
1995 Yala® (n =120) (n=112) -Family DOT 90.8%
-No observe 80.4%

2 S Kungsaworn et al. 0% 0% 0% 100% Smear-positive: No observer 100% Cure rates:
1997 Khon Kaen® -New: n = 51 (the previous year) - New: DOTS 82.35%
-Retreatment: n = 15 - New: n = 61 Control 75.41%

- Retreatment: n =8 - Retreatment: DOTS 73.3%
Control 84.5%

3 P Kamolratanakul et al. 24/410  34*/410 0% 352/410 n = 414* No treatment Cure:
1999 (5.85%) (8.29%) (85.85%) supervision -DOT 76%
Four provinces from four (n =422) -Self-supervision treatment (SS) 67%

geographical regions'

4 S Akkslip et al. 16/184 1/184 0% 167/184 n =184 Self-administration Cure rates:
1999 Yasothorn'' (8.70%) (0.54%) (90.76%) treatment (n = 78) -DOT 85.2%
-Self-administration 70.9%

5] P Rattanasuwan et al. 88.8% 4.68% 2.52%  3.96%*** n=278 None Cure rate 80.6%
2002
Nakhon Si
Thammarat’
6 K lemrod et al. 6.06 — 0- 4.62 — 51.79 — -2001: n = 195 None Cure rate 47.42 - 54.44%
2004 Tak'? 38.46%  5.13% 7.07% 86.87% -2002: n = 163 (2001-2003)
-2003: n = 198
7 P Rattanasuwan et al. 95% 4.2% 0.7% 0% n = 454*** None Cure rate 81.1%
2015

Nakhon Si Thammarat'®

Remarks: DOTS = Directly-Observed Therapy, Short-course; DOT = Directly-Observed Treatment or Therapy;
HP = health personnel; HW = health worker; VHV = village health volunteer; FM = family member

*including other community members; **Information on the type of treatment observer was available for 410.;
***classified as no observer in the article; ****One case, or 0.2%, was a primary defaulter.



TB guidelines/documents

Table 2. International TB documents and guidelines regarding family DOT

Details on family DOT

US CDC (1994):

Improving Patient Adherence to Tuberculosis Treat-
ment, Revised 1994

(Page 21)"°

WHO (1996):

Groups at Risk: WHO Report on the Tuberculosis
Epidemic 1996

(Page 20)°

WHO (1998):
Tuberculosis Handbook
(Page 74-75)°

WHO (2003):

Treatment of Tuberculosis: Guidelines for National
Programmes, Third Edition

(Page 49)°

WHO (2010):
Treatment of Tuberculosis: Guidelines — 4" Edition
(Page 78)*

WHO (2017 update):
Treatment of Tuberculosis: Guidelines for treatment
of drug-susceptible tuberculosis and patient care

Pozsik warned that it is not desirable to delegate this responsibility to the patient’s family members.
Because of the emotional ties some family members have with the patient, the family may be unwilling
to ensure that the patient takes the medications when the patient resists treatment.

With the DOTS strategy, the patient swallows the medicines under the watchful eye of a health
worker, community volunteer, or even a trusted family member.

A person who is responsible for directly observed treatment should be always accessible to the
patient and accountable to the health service. S/he can be a health or social development community
volunteer, schoolteacher or community leader. Family members are less suitable for this role since
they are less accountable to the health service than persons outside the family home.

In general, members of the patient’'s family should not serve as treatment observers.

Cured TB patients may be successful DOT providers, as can traditional healers, friends, co-workers,
family members, neighbours, religious leaders, etc. (15)

DOT administered by trained lay providers or health-care worker is recommended over DOT adminis-
tered by family members or unsupervised treatment (Conditional recommendation, very low certainty
in the evidence);

(Page 21)®

Remarks:

TB = tuberculosis; DOT = Directly-Observed Treatment; US CDC = Centers for Disease Control and

Prevention, United States of America; WHO = World Health Organization

Pozsik warned that it is not desirable to delegate this
responsibility to the patient’s family members. Because of the
emotional ties some family members have with the patient,
the family may be unwilling to ensure that the patient takes
the medications when the patient resists treatment.

Our own experiences on family DOT during 1996-
1997 are in accordance with the US-CDC’s recommenda-
tions in 1994. The majority of family members could not
actually practice DOT for TB patients. Daughters could not
provide DOT for their fathers. Mothers could not insist their
sons to take TB medicines. Even among husband-and-wife
couples, DOT could not really be conducted. Our findings
should reflect the emotional ties among family members,

which have been described in the recommendations of

US-CDC. Thus, the Non-Family DOT Model has been
developed to improve the quality of TB case management,
and found that the proportion of DOT by health personnel
was as high as 88.8% in the early stage of the model, and
up to 95% in the full-scale model™, while other studies in
all geographic regions of Thailand showed the proportion
of health-personnel DOT in only 0-38.46% **'*"*. It reflects
that DOT by health personnel is feasible and practical
under program management at the district level, even in the
urban settingw. However, we have found that many measures
are needed to conduct to accomplish DOT operation, for
instance, intensive negotiation with providing sufficient
information to TB patients to accept DOT service at health

facilities, effective TB-drug-delivery network in the district,
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suitable and functional DOT corners, closed collaboration
and regular meeting between the hospital with all primary
care units (PCUs) of sub-district level, supervision from
district level to sub-district level, and so on”**".

Furthermore, the non-family DOT is more account-
able and sustainable than family DOT'® because the
performance of health personnel can be systematically
monitored, and the health personnel can cumulatively
gain the experiences on DOT so as to practice DOT
more effectively for the next TB patient®®. However, in
the early stage of providing DOT for the first few cases,
the understanding of the TB patient is the most important
issue. But the understanding of health personnel should
be assured first”'. Otherwise, the health personnel cannot
advise the TB patient to understand why the patient
needs to come every day to receive DOT service at
the health facility. If both the health personnel and the
TB patient understand clearly about DOT, the distance
from the patient’'s home to the health facility and the
number of health personnel at the health facility are no
longer the limitation of concern.

However, it was difficult to expand the Non-Family
Model in Thailand because the previous Thai national
guidelines persistently recommended family DOT as an
observer option'*". As a result, in the real field practice,
both the health personnel and the TB patient were
willing to choose the family member, instead of the
health personnel, to conduct DOT because it was not the
burden of daily work of the health personnel, and the TB
patient was not necessary to go every day to the health
facility to receive DOT. It resulted in the high proportion
of family DOT in many areas in Thailand, nearly 100%
of family DOT, and even 100% in most settings.

However, when we considered the TB situation in
Thailand after DOTS implementation, the trend of noti-
fication number of new and relapse TB cases was still
on the rise continuously from 49,656 in 2001 to 80,160

12

in 2017"* (about 61% increase in 16 years). While the
TB incidence of USA was decreasing year by year from
26,673 in 1992 to 9,406 in 2014 (64.74% decrease in 22
years) *°, following the 1994 US-CDC guideline, which
has recommended that DOT should not be delegated
to family members. Even though the family DOT was

%28 \ve should

conducted in some parts of the world
learn from our own experiences and the success stories
from some countries, particularly USA.

Regarding WHO’s TB documents and guidelines,
they have recommended the family DOT in some
issues, while have not in some others (Table 2)>*%%*%,
However, the WHO guidelines in 2010 and 2017 have
still provided the evidence-based recommendations for
the family DOT***®, which made the non-family DOT
much more difficult to promote in Thailand and might
result in the increasing reported TB cases, in contrast
with that of USA. Even though almost all contributing
factors on TB situations in USA and Thailand might
not be completely comparable, we believe that the
emotional ties among family members are similar in
both countries, and even similar all around the world.
The non-family DOT should be the key success of TB
control, as learned from USA, and it should be recognized
as the national policy. The Thai national guideline should
recommend that the family member should “NOT” be
the DOT observer. In addition, the TB cases with family
DOT should “NOT” be taken into account as DOT. So,
the health personnel need to practice DOT themselves,
or in the case of actual necessity, they need to seek more
suitable and accountable persons outside the patient’s
family to provide DOT?. With the non-family DOT, we
can take the first step of TB control as the turning point
to be the community culture (or community discipline)
of TB treatment®™. Furthermore, we expect that we can
conduct TB control effectively and actually end TB in
Thailand.



Ui 38 aovuii 1 unSiNU-ILKIEY 2562

Conclusions

With our own experiences on the family DOT and

thanks to the recommendations of US-CDC'’s guideline

in 1994 regarding the emotional ties among family

members, we have learned that the non-family DOT is

feasible in the real practice in Thailand, and it can be

the turning point to the key success of TB control to
end TB in Thailand.
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LwaiﬁLLamﬂas'«maa (aspergillus) Lﬂm’nauh
Alaifd Trsioiu (septated hyphae) WazuaNAITWLLY
JUURadN (dichotomous branching) Lﬂuma‘nwu
w0 Usznaveey 344 mﬂﬁuﬁ? mamﬂﬁufmﬁﬁu
fnalsaluaw ldun A. fumigatus, A. Niger, A. flavus,
A. terreus WaY A. nidulans lagwuiNTa A. fumigatus
Id 9 (a; & X 1 L2 dl ‘:i I
Dusnoiusinudwdenalinldesfign osnmidu
spiusnnuldveslufiwiadon Hannuasnulunis
agaagi lasfimissdesunyliandumanialaiiify

P tﬂld = a a ﬂldtﬂl a

(conidia) Mifluwiaiin susnasydulaladngmngi
319078 uanmnﬁuﬁaﬁqmawﬁ'ﬁlumsmuwﬁﬂ@iams
ﬁw%’aimm:uugﬁﬁmﬁmaaiwmﬂz

WaneastlasaaasvinliiAna1n1IN9szUuNLaK

[ [ o A o .
welalanarsuuy loun lsadeadniauisass (chronic
pulmonary aspergillosis) Gadinwulugiaffiniiz
niiquindndudfilsateaiseiiunnen, lsadaadaite
waalasiaa aTia NI U (invasive pulmonary aspergillosis)

lﬂl a g Y dld a v s 1 a v
SINLﬂ(ﬂ“llui%al]')EJ‘YI%JQ&IQ%JﬂWLIﬂWiﬂG, LLﬂZIﬁﬂQ&ILL‘W

a A ea o )
waaaaNaINNNIIAALTaLaslUa3Idaar (allergic bron-
chopulmonary aspergillosis) %dLﬁ@ﬁl’]ﬂﬂ’l’JZQﬁhLﬁ%
(immune hypersensitivity) V83319N86 8L TAINAINE12°

wiAlsadaadaitavasidasinasrialiass
Wuwnennulalivay waauisnvinldiiadananiay
X o . . . X 4 . 9.
Liaiamvl,ﬂgmimmﬂLuaﬂaﬂmml‘v\ammmw

SuliRuiidotun 6 Funeaw 2561

Uaauazqunnaiaadflioiaiad uazanaianiie
Lmsﬂsﬁauﬁ'é’umwUﬁavlaaam,ﬁa@asm?w,m (massive
hemoptysis) ¥ MALEET A Lt TnEn hairiuriaefi?
mfselsadeadaidonasilefaadaia
3051 Tae lUlanwmemenain mwdnemssainm
HAATIIVNINAANAWINGY nangumInuuesilaitads
Tusaslsa myrhdadumssnunfivhlilseveanald ue
lianansnrilalugiennae snilisnwduninda
BNNRN triazole e AR Ut R LAl T
1N MynuBeuamlafiasanaasvililinouauas
@iams%’m:nLLa:ms@‘hLﬁukﬂmﬁlguusamn%u ot
IR lnd 9 mﬂ%mﬁﬁagﬁmﬁaﬁﬂﬁﬁ@
ﬂi:ﬁﬂ%mwgaq@hmﬁﬂm ﬁ%aﬁfﬁ'mﬁﬂmﬂugﬂ LUy
T sz ansnwuaznadnadosias Sadlugefivhme
Lﬁiaa@maznwwamw NIZUNINTOH LazNIILTTI0°

wansaiialsa

slofvosigouamilofBadatvine 2-3 Wwlnsuas
flUsauiilaas mmnasmamauml%mumﬂmimn
ﬁmmm‘“uunuﬂuﬂumu@ummu@lmmmamu i
aﬂaﬁladL"ﬁai’]ﬂ%w’lmu’mﬁ]’mmLL’J@]QE]&JQT]W]USLGJL’}J’]VL?U
Tuszuumaduwnsla slash WIYUAZIBANUIINMIYN
vagazuaniduloaan #asanii pathogen-associated
molecule pattern "?'ia%iuuwﬂfdLfﬁaﬁmamamﬂaﬁaﬁa
%:ﬂi:éju LL&IIﬂiWT«J‘ﬁIq\mw (alveolar macrophage),
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falnsfa (neutrophil), uazlululad (monocyte) Fiudn
imasEnuusnialUdufn conidia wia hyphae ud
ﬂiz@jumwé"ﬂ&ﬂmvlﬂﬁ (cytokines) t#ialw natural killer
188 (NK cell) lhanvinaneifouasiasaada uananii
I membrane-bound Waz soluble pathogen-recognition
receptor (PRRs) balA toll-like receptors, dectin-1,
surfactant protein A LLae D, mannose-binding lectin (MBL)
Las pentraxin-3 MMUNAiAT293USN B ML LANITNN
QﬁﬁwﬁumadL%aﬁﬁﬂﬁlﬁﬂmim:{]’u dendritic cell 7}
Lﬂuﬁ;@L‘%"mﬁumaammauauadmagﬁéjuﬁuuuuﬁwwa:
wraatiatdanunanWlodaila CD4 (CD4-positive
lymphocyte) NI T helper 1 (TH1) ez T helper 17
(TH17) cells AAnusnmeiuganemlasaads vl
i lwlalart IFN-yuaz IL-17 ﬁ“ﬁwmzﬁumsﬁwmmao
wulasnia wazdroSonialnsfawiun (neutrophil
recruitment)iiaunyinansatesuaziduwlotauamilod
Sadaludusaly
mmﬁ@ﬂﬂaslwﬁy'maums‘ﬁwmmaaszuugﬁﬁuﬁ'u

]
< i 1 o a . . . a 5
Nyanfduerindia (inherited immune defect) WiaLiad

D

lun18%a9 (acquired immune defect) 1% A1zh
8319 surfactant protein #3alolaladainanidadn
lavanas TIWDIAN YA INNRUTNTIN (genetic
polymorphism) P wN&INg pathogen-recognition
receptors WA transforming growth factor-B1 (TGF-BI)
iwﬁmﬁnaaﬂﬁaqﬁwaaﬂa@ (pulmonary epithelial
da |_a & o d - a 2
cell) ARaUnd Huiladaizasasnisiialindoadaioe
6Aa s a Z [ = U a 2{’
AR DIINRRTUALIDIY miﬂﬂmhgﬂwkﬂﬂa@mma
wastasAndruiiasass wuiasay lwloduia CD3,
CD4, CD8, waz CD19 aaad Wazszayu IL17 Naaad
guRusnuIwInan W lodaia CD4 Naasd DILITIN
i:uugﬁﬁuﬁuﬁamﬂﬁﬁLl,eir‘hLﬁ@LLazﬁLﬁ@%ulunnﬂ%é'a
Auanag’

m‘sa‘im%nﬁﬁmaﬂgﬂﬂaﬂﬁﬂL%ﬂ

nodtlasdaaazialsass
lsatonfaitoussiasaadanialsoSinlsay

AnsuznIIaddnLazA NN @ ine1veslsadu
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5 9a° atn9 by slug\jTﬂ’s R Reat RPN IIIBTT
lsntondadauameBasariiatasiléunnnii 1 viia
Lwia:gﬂLLuum%:ﬁmwmmﬁmﬁu Lm:gmmumﬁd
mm'mLﬂﬁlﬂuuﬂaﬂmﬂuﬁngﬂLmu%ﬁﬂﬁﬁa waaalu
gﬂ‘?’i 1

Single/simple
aspergilloma

Aspergillus
nodule(s)

Subacute invasive aspergillosis
or chronic necrotizing
pulmonary aspergillosis

Chronic cavitary pulmonary
aspergillosis

Chronic fibrosing pulmonary
aspergillosis

WABNWLRAIFUUUUTRAGN vaslsndan
SaTauamosRasamiakeTauasMsnUIAe
Pz The’ (AauladantanaIanddy
WUNBLAY 3)

1. Single (simple) pulmonary aspergilloma Ao
fungal ball (aspergilloma) %GLﬂuLﬁﬂwaaL’%aLLamﬂa%
SANFUATENIFANEI mucUs INNLTRE Wae fibrin F13I07%
\Dudanagnululnsi (cavitary) vasUaafiinegtann
agldn SsdulngdniAalulwssunadninlsalan
uanmnﬁuﬁawulu‘[wsaeﬁaLﬁ@mnmm@ﬁ'ue] laun
bullous emphysema, fibrocavitary sarcoidosis, cystic
fibrosis, ¥z139tan wazlsnlaadaigedns laamwms
538 Inenazwu 1 fungal ball ﬁagilu 1 w39 lazaziu
WAL (solid mass) %dﬁﬂagﬁﬂa@mauuu (upper lobe)
nmwdrsfiEnsanazwuiduiauginanauniaeg
melulng %aﬁé'ﬂwmzLﬂuﬁauﬁgﬂﬁamauﬁaﬂmmﬂ
ﬁgﬂiwﬂﬁwmémmzﬁuﬂ% (air-crescent sign) NaukaQ
inaaud laidatnaniwnessdnTisenyinazuns (lateral
decubitus chest X-ray) NNz y59FAaNNILABINTIvEN
(CT chest) WNLNDH fungal ball ﬁvl,aja@]a’]iﬁULLad
(non-contrast enhancing mass) 813WU calcification ﬁ
ﬁamﬂumm‘@ﬁaﬁa%ﬁau mmﬁué’nwmuﬁaﬁuﬂaﬂ
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ﬁag'm”’m fungal ball WG (adjacent pleural
thickening) U19aSiananuianiililadanwustandu
LL@iwmfluIthmladLﬁulﬂﬁﬁmmmmsnagmﬂu
Na%> I8819NMNNNTIRINGNBY simple aspergilloma
ﬁaLLa@aiugﬂﬁ 2,3 Az 4 ;jﬂwﬂajwﬁmumnvlﬂﬁmms
vioflonmaReainitos uazlifilsavdonisituedin
nigunuialnd wazifiofamunmwmsSsdlanaias
3 idaudadliiaing nangufisznaumsifiedsldun
serum precipitating TallusanfvoddauamilofBada
(A. fumigatus precipitins wIa A fumigatus 1gG) %dIﬁNa
\uuanldSesas 95 vesgihe’ vianuBauamafiadw
NIDUDUALA aspergillus (galactomannan aspergillus
antigen) ﬁ]’mﬁﬂﬁ’lmaaﬂauqmu (bronchoalveolar lavage
fluid, BAL) Zefanahiawas 77-85 annusumnzonas
76-77° #48a379WL DNA 910 PCR wulduloigan
1maw~%%aifﬁwmaa@aumauTﬂmﬁulml,amﬂa%%a&‘a
(fungal hyphae)"I,waﬂ']:}mwaﬂmmaul,aa@ WaaIwzL e
Tunnswiiefissamamemeniinmdony|§¥osas 56-81°
wazfidddasitadouonlsnnlsndug wu Julsa
Uaa Yaulsatfisa (non-tuberculous mycobacterium, NTM)
L% asﬂ"nﬁ@%"w] e histoplasmosis, coccidioidomycosis,
paracoccidioidomycosis, Nzi39daa, pulmonary infarction,
granulomatous polyangiitis, rheumatoid nodule
mIdiinlsa simple pulmonary aspergilloma fa1dn9
a9 wennsaflsed mmsﬁﬁnﬁﬂﬁgﬂazlmmeWmTﬁa
a1 lesaniian

2. Chronic cavitary pulmonary aspergillosis
(CCPA) FoduiFonia complex aspergilloma Usznay
w2n Inssunnninndewindu 1 wse@se198 fungal
ball ag}iuiwnmdwﬁ%%avlaiﬁvlﬁ Hilapazlanmsldun
lo3e% lasanidon lafisuve nitasdne aamns
iwinan uazifiofamumwnmessamssenluilussos
Naddtas 3 1w WNUNANNTIENTHENLAIN
laun Sawalwsslwadn Ralwselnd wu pericavitary
infiltrates Lﬁu%uuaza’mmnL?TﬁﬁLﬁaﬁwﬂa@ wiod
fibrosis LRNAW Tws9 T nsionm LLa:ﬁLﬁiaﬁuﬂa@ﬁ%mﬁ’s
2 soalsalunwSiaindanwas lisuunasuaziale
@'hLmuﬁaﬂBﬂvﬁugmLﬁwadQﬂaW é’auamlugﬂﬁ 5,
6 waz 7 nangiudiznaunyitansdall aspergillus

IlgG w3a aspergillus precipitins %%a%é’ngmmiwm%a
\TwLA82NL simple pulmonary aspergilloma®* @a3ifiang
wonlsany Jauwlsadaa, Jalsaufiay (non-tuberculous
mycobacterial infection), histoplasmosis, actinomycosis,
coccidioidomycosis, ¥zi39daa uazlsaanfialge
LLaaLﬂaﬁaé’aﬂnﬁ@@ﬂmuLﬁﬂuwﬁuim‘ﬁ"@vl,ﬂgﬂwﬁmz
st Wldsumssnmn

3. Chronic fibrosing pulmonary aspergillosis
(CFPA) ﬁﬂLﬂui:ﬂ“ﬁ@iawﬁﬁlﬂﬂ chronic cavitary pulmonary
asperg|II03|s wvl,wvl,mumﬁnm WNUANEU fibrosis
Afaanmyimoiiadaadiud 2 naudwly enawy
wiolinulwsauas fungal ball Ald niaanawulusagn
ROUTAUAIE fibrosis blENNITALENAIITAINEIIIN
fibrosis ﬁLﬁ@ﬁnnmmqﬁ'uq ANLIWONWL aspergilloma
wialnssluuSnalnaifes? é’mmmlugﬂﬁ 8 Qﬁaﬂﬂ@;wﬁ
aiingyFuauIamwlanadiinnn MaiRuead
ﬂi:ﬂauéhwﬁﬂg’mmogﬁﬁwﬁuﬁwmu,azmswm%aﬁ
ﬁnﬂédddmnmﬂsarﬂim“ﬁm?}mﬁ'uﬂajﬂiﬂ"ﬁwﬁw

4. Aspergillus nodule Lﬂugmmuﬁwuﬁaﬂ il
anuaszilu nodule LaBInIaviany nodule awnadn laitfin
3 uiNas uazinldiialnss udenanudnsudn
mass #3adlnsanelu mass 16 &ua1n nodule 2=
JUT9nau anadianwsae hypoattenuation U9TeLilurian
2auldi58U (spiculated edge) 39dasifagsuanlsany
mm@;’é‘uef W Wzi591aq, vziSaunsnszanelufiten
cryptococcal nodule, coccidioidomycosis, actinomycosis,
theumatoid nodule &931iludadldtuitaiiansrani
WenFAInen uazdoslinuifouamiesaasatanmwms
aqﬂmw,f':al,?iaS mwmﬁaﬁ%wmﬁaua@alugﬂﬁ 9

5. Subacute invasive aspergillosis (SAIA) L&l
38N chronic necrotizing pulmonary aspergillosis
(CNPA) %38 semi-invasive pulmonary aspergillosis
Lﬁ@Iu;jﬂaﬂﬁﬁnwazgﬁﬁwﬁuunwiadLL@i"L&iguLLsa leun
Iesuendithiianiernnanfiduin w3alésu prednisolone
208NN 10 an/Au frhowmnu nulnawms
?mqﬂ,‘%y'a%'a HE908 Iﬁﬂﬂa@q@%uL%a§a Tsavasitoifo
Aesi (connective tissue disorders) l@TUMIABLE
Tsnuan@aBawiia non-tuberculous mycobacterium L&z
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;‘T@@L%maﬂaﬁ (HIV infection) NMWN1939&INaLdn
lanaruanumzaang chronic cavitary pulmonary
aspergillosis uaEnwEminafinadslsalandaide
Yafs (5] aﬁaﬁaﬁﬁ@qnmm (invasive pulmonary aspergillosis)
lagnsdfinlsnaztinin fetdusuuresdudesly
Uszanms 1-3 1dau’ lagwudnwme consolidation
wWasnudasduwlns lusranauideiadan vie
panUaN o IWSINTILIRU s I AT iz oz
1-3 1@ou umiiiiny ldUasdafiaanduun ananuiie
ﬁwﬁa(ﬂ%méh%%a aspergilloma inl“/aly'd pneumothorax
LR pleural effusion & wanwu air-crescent sign ‘ﬁ‘].idi.laﬂ
Miiledanmsanmsnaideauansiilsamaalns’
é’dLLamlugﬂﬁ 10 ns3fadnlinfiaswunangIung
wenFansnanseslsaindiduloiBesuamafBass
ﬁé’ﬂwm:qﬂmmfzal,ﬁ'aﬂa@ FIBUNAZATIINL LauGUad
e Lau@ALawUaY aspergillus luiRaa

MWENIITNTI anIu;Eﬂ’a ¢ simple aspergilloma
Mwun: mwanelurndu waed fungal ball
Muanumeiands (solid mass) U9
agjmﬂi%lWiaﬁLﬁumauuwau‘%Lamﬂa@ﬂﬁu
amum, mwena: faudimaasusunsisllnse
ﬁ]zLﬁuijﬂlﬁfgjﬂ’md'}Elﬂ’lwlu“{i’lﬁl:l,l,ﬂ\‘isff’lf_l

(left lateral decubitus)*
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MWENeTIRABNRILABINTIEN AWTIBLY:
simple aspergilloma ﬁag}imﬂﬂwsmmmﬂu
fifntumeniinseadaimlsalen azdiu
71381 ¢ ANk bronchiectatic change,
AMWVINUW: aspergillus nodule “71' right upper
lobe anwmeiiln dense fibrotic nodule ﬁmau
S8y, Mwduaniuazanans: aspergilloma
wulu chronic cavitary pulmonary aspergillosis
lassay 9 RN WU ground glass opacity %d
WEaaE active lesion i afiamIfiunas aswut
fungal ball lifia&ansfiuusslu mediastinal

window®

mwaneSiRaeNRitaanIsan aspergilloma
e o a L r
nfifnsundudulolasinvagnolulused
faulaiFoy \ANUHKLTENNEARENN
Nk Ings dannaznanalludeunauiiiu fungal

ball FaiiluanwaAnulu simple aspergilloma®



2o

.

5.

AIWEN83IENIIanNVad chronic cavitary

. . dl &) ‘g ) a

pulmonary aspergillosis A Huunnlusag 5

nmwinafluniwen sasAulnsamaian

lalwsslnaifidaadredne Uaaduaanilng
va X o A A o 3
Twaifindu Safufiiaiuiaanm

AMWENESIRANAILABINTI9BNVAY chronic
cavitary pulmonary aspergillosis: bilateral
fungal balls lu cavity °7ll upper lobes 889119
TnsssmaniverliBofiennideniiasy
diulafifialwss (a, b) uwazwulwssswaiinet
lu fungal balls (c, d) fungal ball 3zAaN WU
hypoattenuation Lfial,ﬁﬂuﬁmﬁaﬁuﬂamauq
ﬁﬁm (Qﬂﬂwmﬁm’n) wazd alveolar consoli-
dation AAaIWTg (Wanas)’

2ol

A
n

8.

ﬂﬂWﬁWﬂ%d%ﬂﬂNﬂ’)L@]ﬂ%ﬂi’Naﬂ chronic
cavitary pulmonary aspergillosis Avaanay
YU NWTNY: axial view, MW sagittal
view 11t mediastinal window war@dl#iin Twss
Ll alveolar consolidation ﬁagamﬁu soulsn

annuene fissurefiagduans’
-

MweneSIEnIenLazMNENeSIFERaNRILAeS
11333981 chronic fibrosing pulmonary aspergillosis
Tugihenfdsidduinlsadaauszlsnlen
ganwi3a33 (COPD) luaadhuminua wuldu
A ea o A Y
Lmaimamﬂasaaaaﬂagluiwsa Faanazwulu
ﬁé’ﬂ’m chronic cavitary pulmonary aspergillosis

Alllasunssnu®
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MwanaTEReNRILaaINIsen aspergillus
nodules fitaa ldwane nodule ifawasing g fiu
fweuliBoufiveaniuuinun (a), aspergillus
nodule dnuriaLdsnftaanausnun vau
13580 nasrdaaanunHanensInen nodule
1w aspergillus (b), asperglllus nodule “n&J
pwalnain mass ﬂﬂa@ﬂauuumaaama
(c), LAWAN TS necrosis ‘YlLleu hypoattenua-
tion uazlwssfinulu mass (dy’

31]17; 10. mwieFiFnauiaimayenuaen Wi
N33398n subacute invasive pulmonary
aspergillosis lugislsawnninuuazlse
fatalarled mwiuSianauinmaimyisen
usasliFulnsimnadniidaaniuundudne
FHNAWILNIEIW VRN opacity IWIALAN
aglulnsi(a) WanarullodawnweneSid
NIeNLAZENSIFABNRILABINITIEN WL
Tnssvwialnatu wilsinsonwduuss iy
WAz opacity lulwssdvwalwadu (b, c) uaz
fnan 15 Ldon wmﬂwswmm’[vﬁmmu Y

NIRUY wazneluny aspergilloma (d, e)*
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Q

nIINWI

msé’@ﬁub%’nmﬁﬂaUBﬂﬂa@?\@L%aLLamﬂa%
FadFTRaIasy laanalURaIonainanms anumeuad
Tsan19598Ine wazanunizanlwnsnda hnane
Tumssnfausnnia1nis JasnuwnI I RaNINITONIN
taa warsnwinizlesaniian uazuzaanIIianIie
Tudaadaduwnisdfawulasausysumauadlsnszes
q@ﬁ’m

Qﬂ’;UI‘mﬂa@am‘ﬁaLLaaLﬁJai{%aﬁmﬁ@ﬁa%ﬁmﬁ@
- . dl 1 dl
simple aspergilloma 7liflaans wazvwaseslsniiie
- L. o X e
faaallagroios 6-24 @anldlngau aaslasunms
aﬂmmia"l,ﬂnn 3-6 1dan lagdslilwnmssnen wenin
Y = d. Y =} =}
dihefiants lasawzinuldesfalesanisen ais

s ] g dl v v 6 o foed U .

Tasunisnndatdaladitaniu #miur e chronic
cavitary pulmonary aspergillosis 7 lifa1n13Aadné
Iéun sihnrinaa lasanifaa ansdawwasinn wazluil
susInMwiaaialndniaiaiadadnslinpany s
aﬂmummma:mw%fﬁvlﬁnﬂ 3-6 1aaw lawdalulie
Lwﬂugﬂwﬁﬁmms U aeunlasuaInInsIanIe
gD taalunenanad ATlasuNMITNENGILEN

= = a =
AUNIIFN H’]“ﬁu@]‘l&mﬂ BEN

9

a ~ o a A ea o
WSsunguwasnIsnE lsalaadiaratasilasiaas

v &' 1 v =y 6
AULDRINDYNIUBY 6 LA

piia3a¥s Usznaudaugtle chronic cavitary pulmonary
aspergillosis 22 318LLaE subacute invasive aspergillosis
18 318 WUIMMAINITINBIGE voriconazole THa
Futsznu giengu subacute invasive aspergillosis
o an X
M INUAKEINIITIRINEN U IRV ULAZNMTATITNL
P - o .s L e A
Wanlumaduniela Avan 3 1hen lidneiunig 6
= @ tﬂj a I v U 1 g
\Woundainm Sedaidutesar 53 vasgihanguit lu
.y . o o

mmvmdﬂ:] &n{A chronic cavitary pulmonary aspergillosis
- daX 4 A A e
InIaauauaslunanaauniig 3 ienAaidusasin
Jouaz 9 uashl 6 W@ausasas 14 NkTaiuduinie
ANNLANANI U TTNTAU9l3AN subacute invasive
aspergillosis \alanunizanauiilataarinlwiudaiuen
mnﬂ’jﬁl,%aﬁa%isluimamju chronic cavitary pulmonary

aspergillosis’ #4141 European Respiratory society 2016



Ui 38 aovuii 1 unSiNU-ILKIEY 2562

ka8 Infectious Disease Society of America 2016 Wibz1in
1950w subacute invasive aspergillosis é’f’mmﬁ’mr‘%ai’]
winagneay 1.5-3 1dau’® dalnaideiuszuznanms
Snwnlsatanfagouamlaiasaniadaunan
1up§ﬂaﬂ"qn‘nﬂuanmnmiﬁmsmﬁﬂmkﬂﬂaﬂ
fagenomofAsdarfiaEeSienusuas M dauLaa
ﬂ’Jiﬂi:Lfmﬁﬂ’]’J:ﬂNQﬁﬁ/&lﬁuﬁlLﬂum@!ﬁfﬂﬁ%&ﬂﬁﬁ@
Tsadandagouaalassadarhiaisass niafivnlw
AMz2aIlIALaIa9 LﬁaLLﬂmﬁaﬁL%q WU NIWA LAY
‘qwimjmms msmuqﬂimmmm qumguq%‘%
LazINaNLEANEDES woanntm Mssnulsaiy T

v

EJTZLLI?'F]‘]JQ@ NNV IAUIRLADID Uﬁ%%ﬂﬂﬁﬂ@]ﬂuﬁﬂllﬂu

dl dl o ¥ a v e Y g a v =
B¢ bW aml%gwqmmaag}lm &Iﬂﬂ‘u&l’]ﬂﬂ@]vl,(ﬂiﬂﬂ‘ﬂﬁﬂ

q

2 ' a o a A 6a o a A o 8
“Ii\‘i"ﬂza\‘]Nﬂ@ﬂﬂiﬁﬂﬂaﬂ@]@lfﬁﬂLLaﬁLﬂaT‘i}ﬂﬂﬁ“E%@]Liﬂid

4 v
1. MISnEIAILEIAnITaI Inlsalanfaide
a o A ¥ o
wasilasdandasinaliase
2 .:qf Aa ::q!' 6a o a
sndwlenlulindandoisatesilasiaaasiia
X o das o Wy - 4 Al A
eTenTdayaludagiiu léun engu triazole Befinsvdia
Fudszmuuazsiiada nguillsznause itraconazole,
voriconazole, posaconazole LL]s isavuconazole mﬂﬁju
polyene Fadussiada lawn amphotericin B
deoxycholate LLaz liposomal amphotericin B mﬂﬁju
. 4w o s Mo _
echinocandins Taifuenviiada laun caspofungin LLag
micafungin
1.1 Triazoles drugs
.

BIN§N triazole 8anNQNIT cytochrome P450
enzyme sterol 140(-demethylase T3iinuftlfon
lanosterol 114 ergosterol ‘ﬁﬂﬁmﬂfcju triazole HUEINTT
319 ergosterol Tuilugiulsznavvasbeiuisasved

6a o . n{ .. dld

waaltlasdaaa triazole aanfNBUUY fungicidal 1uNal

&

anmuwetiuany (moulds) Udaangnduuy fungistatic 1

Mnidanmziiudad (veast)’ s1ngy triazole AlFluns
o a X a o A X o oae XAa
SnlsndendaiauaslesiaaariasaTdlesit fe

ltraconazole (Jugn@usnNisauiisany

o & o a X a o o A o

fuSlunmsSns lsavesndaseuealasiadaviiaiiess

Tl w.a. 2531 Ansinsludiheanuasaandulu

7 Uszing 1NUdayatie w.a. 2505-2530 wuingihe
chronic cavitary pulmonary aspergillosis LLaz chronic
necrotizing pulmonary aspergillosis FHANIINBIAIN
MILaiinIMT MANITIR uazNaaININTAuUua
Pundssnnas itraconazole ThiasuLlszmu a1 Jasas
56 Waz 66 AWEEL™ wasniminsansafialid
NFUAIVANNAIENITANBITI89TULTERNTNIN VD9
itraconazole T,@mwmummauauaaagﬁi”aﬂaz 38
f9 93 lasudaznsdnmlfinasidssiinnmsnauauasd
Lmn@mﬁu"l,aj’m:L‘ﬂuﬁmmmsmwma%’a%ﬁ%agﬁ@jwﬁu

=18 SNy Inianisane Nl randomized-

Angn
controlled trial ﬁﬂw’m’lﬂﬂ? itraconalzole 400 ¥N.§87%
W uszeziIan 6 Lﬁamﬂ%ﬂmﬁwﬁumman’l,urgﬂw
chronic cavitary pulmonary aspergillosis NANNIANEN
1 6 LAUNLINNITIT itraconazole WN1IABLRWAINII
aa o aak - A o
2NNINIARANLAZANSIRAVURIDAINL D UID8RS 76.5
A a a @ 17
TupaeNevraaninisaauananaIsauay 35.7"7 Wi
NRT19LALIUTE N T BER: 40 D9 50 lugﬂaﬂﬁvlﬁ%'um
itraconazole §WINLIWAINIIARWLE 8138 TNELAEAD
MIANIuvaIewloddy (AST, ALT, ALP, GGT) @9
i Y o v Y 2 17 1 6 o 1
"Lu"l,@msl,mdﬂmmamq@m LRZANLAW LTI ULNIEI%
navandndlumendeldney wathafosdug ldun
prolonged QTc interval Faifia laviauigtheldsuman
Al prolonged QTc A8, peripheral neuropathy,
mmé’uiaﬁmga, PDLNUIN, WIS
151897791 voriconazole gnﬁ’mﬂ"ﬁ%’nmkﬂﬁ e
AolvaunamiasanarriaisaSinsonsnly w.a. 2536 1u
CZN al'd % & ?; > Vqu . 18 v
r;dﬂ’awuminamﬂwmmwad @ itraconazole™ a4
ﬁ]’mﬁuﬁmiﬁﬂmmﬁ@hiﬁﬂ@;umuqu%mﬂmsﬁﬂm
a a v a X &
wraslszEnsnwlunissnunlsatandaBanasilas
I8ARTHALIASIGIY voriconazole NITLTWIIUUIWLTA
=} Qs C 2] tﬂl [l =1 v >
m‘ammmumﬂugﬂaﬂﬂvl,mauauaamaaummma
o o X a A o Aok
loendudenviiadug lagliuansaeuauasfiavnly
AWAINITNIARRN ANIIF WALWNIZLTD LLa:Qﬁﬁwﬁu
a 1 1 3 =1 gﬂ/ > a
N agazwineiauas 32 014 80 IuagNuANBULaINT

NARKN NMINTNBTIENTIAN ININITIBaa e 130 Las
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o = P ! =4 7,19-24
LNINNIINDURUDINLLANANN UV BILANSNITFAN LN

European Society for Clinical Microbiology and Infectious
Diseases (ESCMID)/European Confederation of Medical
Mycology (ECMM)/European Respiratory Society (ERS)
2017 guidelines wnztih AL voriconazole tHuenuwin
A A o a X &
wInnIaenvwunaadlumssnmlsnlenfabauamiles
a s ‘qﬂ/ > 25 > s =1 =3 a =) =
Fadmi3ese” Juatudslifins@nmafiaSoufivy
voriconazole filtN#aan#Iaelungsl triazole Tiiadn
NaTN9LAEIV89 voriconazole Anvlavias laura1ns
dl U =} 1 1 U =) tﬂl v 1
AAWlE 211 3uu drawiar dunat1adeedug laun
GUBNLEL, prolonged QTc, peripheral neuropathy GINLU
LTWAEINL itraconazole NEnATYAaldlszananaigiiaes
ANLRU (optic neuritis), 171328 MNAU2Y (papilledema)
tﬁl I = GII A
FeanraudwiNestinTInienns, aamsdszaInraah
(hallucination), photosensitivity ¥inl#iAaAbLALaZIAY
lamafianziTafianite? 27
° o A v AN
Posaconazole gninanlansdigthofi linavuauas
@@ itraconazole 138 voriconazole RIBLAANRTNILALA
31NYIGINENT posaconazole HUayaNIIAN®IT
Usedninwdes Hioamilanmsdnsilidnguaiuga
wWsuLfsy s1891u30 posaconazole aansarinlwannns
=) 1 e A tdl =) dz v
WIanwineTIEnTIsenaINnIefInseuas 61 luszes
A 6 LHaunaIlaEn? 1ile93n posaconazole anih
g lunsinenesdsdinenumaianatiafosias
N1 itraconazole NU voriconazole
Isavuconazole f4liinIANIUsEENTAINRS
o a X a o o A o | A
mysns lsatendaitauasilasindasiaiess ual
= | A A a o a X
msansddszansanlunsSnenlsaveediaseues
Lﬂm??]aé'mﬁﬂqﬂmw (invasive pulmonary aspergillosis)
wuIHan SN lddaslunin voriconazole Tuumues
InatatfzgsaimItnuwiadn@uesdy waznnes
WinAadn@tasnin voriconazole® isavuconazole b
Yil#iia prolonged QTc uavihlwiia shortened QTc
Fesnansnhanldiugiefidlaniaifia prolonged QTe
Ao & o o v Aoy o & o= PN o
fdndudadlonlunguit® dauu 0199z RaIani
isavuconazole anlSnulsatanfadanaamiasiads
Fessle®
22

ﬂ’]ﬂ“ff&l’m@:&l triazole AU8aA23321913098UATNIEN
FTWININRY triazole MUENTHADHS) €1 itraconazole
L8 voriconazole Qmmnuavl,asf (metabolize) W%
1w ksl CYP3A4/5 Gaidluian ladnvinniniuave lad
pvansafia laun rifamycins, warfarin, clopidogrel,
macrolides mn@nﬁﬁﬁ”uﬁu cyclosporine, tacrolimus,
sirolimus g1aaveeulvdu simvastatin 39089816 1%
125&léun ritonavir, etravirine, efavirenz Lilud 934
F9ilamriAanNaT19LABI NN TG INa1ITINAY
itraconazole %38 voriconazole L“ﬁulu;é'ﬂﬁ adluinslsn
daatinnudeafiabouamasiass rifampicin 9280
J2@U8N itraconazole W&z voriconazole ﬁ]umaﬁﬂﬂmﬁﬂ
UszanTniwlunssnenled n3lt itraconazole 337U
methadone %38 terfenadine ¥inl#iAa QTc prolong
auAia Torsade de points 6 A718911M5LAa cushing
syndrome Fl,u;‘?ﬁvl,@i” itraconazole TIWNLLNGH cortico-
steroid {7189MUnILAa rhabdomyolysis Tugtlnfld
¢ itraconazole S7UNU simvastatin 15833107 ATz
£ simvastatin LNUH F8I32NA 729751 itraconazole
Ny cyclophosphamide LLaZ vincristine zazyinliAe
NaTLAesaIsaRtNTANINY §NN§N macrolides
FINITOLNNIZAL itraconazole LAz voriconazole A
o v a v a > =} 3 v v
ifanstiadssanzauoluieageauld nsls
itraconazole 178 voriconazole 324N cyclosporine %30
tacrolimus #843:0a3 39081989 laua195 1T ud 098
AUA cyclosporine %30 tacrolimus &4 mlumju proton
pump inhibitors 8134 ANIZAU voriconazole 'l¢ 26

isavuconazole 1ueNARIBUM AR UATHIEN

a dl v =2 o a U

TERINENTRADU ) uaUﬁ]aawmmwaﬁmﬂﬂﬁugﬂw

'
'
A o

' & v v dldw aa s ' . 2.30
nqumnLﬂu@aahmmaummmﬂumﬂqw triazole®
w Il duusinatsTalawIaInsaa eI
o . o a X &
Je@uen triazole wn13snwlsnlaadiafouasilas
FnRTRALIDTI LL@iLﬁaamﬂmnﬁju triazole NauasnseN
TR T UINFINEITNIF uanmnﬁummjwﬁﬁa
f9vzausnfitasanty (therapeutic index) fawdng

waurinlwnisndaunisvasszauanluiianatarinlvine
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AwanenIarinlinsTnsdesUssAnTanuazana
ﬁﬂlﬁLﬁ@ﬂrymL%a%ammum Gt InsRneuTaL
B triazole Tun13nwgi Uﬂﬁjuﬁa lasannsarineny
ALle1iNVad European Conference on Infections in
Leukemia-6 (ECIL-G)31 Wy ESCMID/ECMM/ERS 2017

. . 25 d‘ ' = a s 1 .
guidelines ‘mm’ammimmmmumlunqu triazole
Mgﬁfﬂ’azﬂiﬂﬂa@a@L%aLLamﬂaﬁaé’mﬁ@qﬂmuﬁm%z
‘L‘l’nmﬂszqnﬁlﬁﬂiﬂﬂa@@@L%aLLaaLﬂai‘%aﬁmﬁm%a%'a

é]’\‘lLLﬁ@\‘]sLu@ﬂS’]\‘]ﬁ 18z 2

A19199 1. miﬁmsmﬁmnaa@mm:ﬁummju triazole

TuiRea (therapeutic drug monitoring

#1adung

drhoffilamassd
FEAUHNNIALNIININ

fmafounudasngs
AUAFAT

AUAINILITZNINNEN

mInenIailsa Asper-
gillosis 4@

sfEeadenliaay
FUBIGHANIITNE WD
drhelisudszmuen
(compliance concern)
garanziduiwan
¢ (drug toxicity)

)25

= = a
uﬂtymmi@mum‘lumomumms,
MINuaIauRalnd, 1an, ERGRLE
qldl : a a Y a

grvhminiiw, diheinga
wasuanesiedaiduenaia
Sudsznu,

- 4 .

Nl asnlYaIn1Ivine B9z UL
NSRBI THAZAL

CYP3A4 substrate L% PPls, ARVs

saslsnumalng) Aenuadulzénn
13A3:uUUTEaNEIUARNT AUNT
n3zane

FaaT9szausilalinlinauauaide
MIINE

NUANNFUNUSAN UL dose-response
relationship NUNAT19LALILNIDENILTH
AUANLEL (hepatitis)

4 . ] « , a
M1TN 2. ALLUSUINITATIVICAUYN triazole luLaa@
(therapeutic drug monitoring) 283 ECIL-6
25, 30-31
and ESCMID/ECMM/ERS 2017
Itraconazole Voriconazole Posaconazole Isavuconazole
ECIL-6
TDM All All All TDM not
treatment (efficacy) (efficacy) (efficacy) routinely
TDM Bll All (toxicity)  Bll recommended
prophylaxis® (toxicity) (efficacy)
Lower target  Prophylaxis: 1 —2 mg/L Prophylaxis: n.a.
concentration > 0.5mg/L > 2 mg/L for 0.7 mg/L
(efficacy) Treatment:  severe Treatment:
> 1 mg/L Infections, 1.0 mg/L
higher MICs
Upper target HPLC < 4 5 -6 mg/L More studies  n.a.
(toxicity) mg/L needed
Bioassay <
17 mg/L
TDM time Day7-14 Day2-5 Suspension: n.a.
point (repeat!) 5-7 Tablet/i.v.:
after day 3
ESCMID/
ECMM/ERS
2017
TDM All All All Clll
treatment
TDM All All Clll Cll
prophylaxis®

ECII, European Conference on Infection in Leukemia; the European
Confederation of Medical Mycology; ESCMID, European Society of Clini-
cal Microbiology and Infection Diseases; ERS the European Respiratory
Society; HPLC, high performance liquid chromatography; i.v., intravenous;
n.a., not applicable; MIC, minimal inhibitory concentration; TDM, therapeutic
drug monitoring.

? Triazole prophylaxis refers to patients at rifk for invasive asper-
gillosis.

Al All, BII, CII, Clll tlwsz@udunziin (strength of recom-
mendation) LLazqmmwmamé’ng’mmiﬁﬂw’l (quality of
evidence) ANALUZYNYAY ECIL-6 LLay ESCMID/ECMM/
ESC 2017
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1.2 Intravenous drugs

Mﬁﬂwﬁﬁumamamﬁnm annsgedam
\ANRTI9LAE99INENNGY triazole wIBLARIUATATIN
3ZRIN9INRY triazole fugndug sansnldesiedn
manaaaiions efifiningunadneldun iposomal
amphotericin B, amphotericin B deoxycholate, micafungin
LR caspofungin

Amphotericin B (Huenain L"% anlagduny ergosterol

2 & A o &
smLﬂumuﬂizﬂaumaqwaﬁmma (cell membrane)

Yinl#AaTe4n9 (concentration-dependent channel) Ut

'
A v

& o | -t
Wawntaavinla laoawkarsdintsznavluirasidan

9

waaaan lanisaan e (fungicidal)’ udiitas amphotericin
B Anadndtdssdalanin fsunziinlily liposomal
amphotericin B 41nn131° wwIdan e liposomal
amphotericin B Llugnunuwinlunisinsgdiholadan
a ‘jl’ ea % a Z a d'u ' % 1
@1@1mauamﬂasaaamumiaiwmvl,uLﬂm"l,@mﬂqu
triazole WNaw% L‘ﬁaw?aNam:ﬁmwugﬁﬁuﬁu@iaﬁm
Wwenanminisziiedaazindawe ldnasinihmsia
. o A X , i o X
Sudsemu waznANLReINIaae triazole NaALNAUR
g; 1 6 = = a ra 1 =) v
AILLALIN umiﬂﬂmmmvmmgmﬂ‘%ﬂumﬂwaamﬂﬂj
liposomal amphotericin B lugiaslialaafiaige
e o X o . 4Y e e
wostaFaaaansI 71 1o lastamsnauauaIniinninm
a1n13leaaniian Qmmwfﬁ% MINULTa IUNI9Lan%
wiela Na@mﬁlmagﬁﬁjuﬁmim%aﬁ Imgﬂ’mﬁam@
lunsfinwuesldengy triazole anninIawiniy
1 %ﬁ@mﬁauuazﬁamqmml,wmzvl,ajmauauam%aﬂu
nathafpsldle wugitheseua: 73 asuauasdanis
Siib Azl liposomal amphotericin B mﬁnﬂfuluiw:
naadslszinm 3 FawenTutiausn (first short
course) r;sl/ﬂ’JEI 20 Telumsdnmn’le liposomal ampho-
tericin B galdan 2 119 4 A39 (repeated short course)
e 4 - . X
10852 82IAW N ULARZIZOZLRRE 6 LAow ’Lun@uw
gy o =
MInauauedaliteus: 76 Hile 5 Helunsanm
Y . .. ] d; = a
4 liposomal amphotericin Jz8z81I0aL1ay 3 03 4 I
1 % 6 I tﬂl =1 1 g; =
dagdani WWuaafe 11 whan wuandg 5 eins
iﬂ‘d g: s Y 1 ] ]
aauauaINaNIvae Jithe 4 NowuIdaI e uswed

24

¢ia liposomal amphotericin B a2 2 T8LF8TIN qué'ﬂ’sﬂ

tﬂl s . . . U a o v

AlaSuen liposomal amphotericin B WUNAT9LA 8190 144

mM3vauwadla (eGFR) anadlaaunnniniauas 25%
o &

Echiocandins aangnsguey B-(1,3)-D-g|ucan
synthase Ylnttsasizauasidasdaaagnyinais aan
antidu fungistatic #a hyphae vadiBaLarilasaaad
o Qs a a 2 ' gd‘d =1 a Agl’
Manaiyidvle’ pnguitidnisdnmlulindandaida
uasitlaSRanariiaisasslaun micafungin uaz caspofungin
luﬁdﬂ’aﬂ chronic necrotizing pulmonary aspergillosis,
chronic cavitary pulmonary aspergillosis, W& chronic
fibrosing pulmonary aspergillosis &1 micafungin Y
Useansanluni1ssnunlaienedu voriconazole Tia
AANINFDALRAAGN I@]Umiﬂiuﬁmﬁaauqﬂmﬁnm
WU4N micafungin ¥inlWenn1Inendfin AwasIeR
N319an raumIanLaulni1Iny wIan1IinaaLTa

A > dé’ @ d: = a o
LaRLaTIRAR AUUSaua: 60 LatSaunaunusSasa:
53 lungufild voriconazole &9lajuandrafiuatnefisiy
MAynesha lwpmeinstafsslaganiznaions
ﬁwaLﬁm@iaéfmmzmLﬁ@ﬁayﬂ’hamd%’maﬂuﬂﬁju mic-

.21 A =1 1 a >
afungin® AmsfnwdIsuiisuanulaeanswasns
1 caspofungin W&z micafungin lwﬂ'ﬂ’mkﬂﬂa@lam’ﬁa
uasitlaSRanariiaianss wuin caspofungin J1lsednsan
o a . . ' =3 =1 g ] v
lai@9iy micafungin agnglsianunisdnuila’le
2NBUUNIW LTI UL NS UYTZRNTANWNIZHINSNNIFD
e lasase® TNenudie 10 Mefiiu sarcoidosis
] o a A’ 6Aa o a g a ‘:{' Qs
HutulintaadadanaslasiadasiasaSinlasunms
$nw1@n prednisolone #3asnandduiudug Mauld
54U itraconazole %38 voriconazole W&IABINNT NWENE
SIANTI0N RIDNANTIIRNIIDNMNUDALLRI WUIHRAI
nlel caspofungin NN 12 fis 16 Favidasey afy
anaz 6 01 adaeyluidwianaiy 16.5 l@aunuIn
“ A aX Y e o 2o
2117 laaanidas anmInias 0% WIRTINAINNUY
. . ; L e X
JLAUNNIONLEUANRILAZAIN ANWENESIRNTISaNAY®

s e

LATAIN LazENIIDANLaaaIN
v a dql’ 6a s
sruzanNsne linlaadaiTanasilasiaas
FRAIaTILazNIIAaa NrAISNEY laandldlsalaa
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fAoLTauaslaTndaTialIaI9TnaUAWAIAANIII NI
A8LNFIWETINITY NI IR BG1WLT AT T8RN
o & o A o | & X '
mqﬂi:mﬂmmwam’lﬁiﬂvlwLﬂugmmmﬂmumﬂmﬂ
NIRRT MIANEIEIBINNLUIZLTUNITNEN
o - oA e 2
fiszaziim 6 09 12 e Teihodiunnaziiunay
AUBIADNNITNE AItuIInITIE T uIa1aL19eY 6
LADULAIUTZLAREINNT ANNWENBTIFNTIION HANTID
manﬁ@j{”uﬁ'u’iﬂm LASNARILNIZLTDINNLFNAS ﬁﬁ@jﬂ’m
Vl,:u'@]auauaa@iamﬁnmqu@mlﬁmlﬁaLﬂﬁmuvl,ﬂlﬁ
prfialnd® dilefineusussdndeseanalivdnde’ly
a =] =3 v A a g; 3 U t:il
anfa 9 lauuaIRIINQMINaUEUIaNATY Hihof
aauFuaIRaIITinde lszazenuwzinangwims
lﬂ‘ =1 o v A 1 o A

WAL 6 13 auaNI aINIWIaNINENSIANIaN

717 1 VL =3 19/ v dql’ a o ‘]J o
AH NN NMIERYIA VLTI TUAIVLIENIU

LR
lszznidasrzdaszsnmaianatnafssannnisise
stwzlu;jﬂ’;ﬂﬁmauauaamﬁwmﬂﬁmmmﬂu@ia
v = v Qs 1A o o tﬂl d ld‘ s
NaT9 AT Ll ezl i uusiAtataunieaiy
JeUZIATAINM I RN WA aLha L IR W
mia@mm@ﬂ’s g lAla Y 8 INIARIN MNWENe
$3&nI290n AwanuSIRAaNNILAeINTIsEN Tha
USanm3sden (low-dose CT scan) las lifasnsAuseg,
aTEsuaadIszaunisaniaululiaa (inflammatory
markers), Aspergillus 1gG titers FITzaUNanaILauani
NMIADUIUDIADNITINEN® LATNNTATIIFNITDNANLaa
(pulmonary function tests) mia@]@rm‘qﬂ 3 119 12 1dan
v 2 v
IRl R el e et RS LTS XL YR 1u;dﬂ’; oI
NHNARRN AWENBTIFENTEN FNTTOMNU A e’
ATItansuenlindng Nenawununuld ds Msdeise
TaulsansaTaulsaifiun (nontuberculous mycobacterium)
=3 a g a A =}
lsauziSetan daafadiouuaiise wanwiaandoym

A ea o A Ao
W LaRLU a8 afae a1 NINE

snfiiansonlfilusfiausnde itraconazole uaz
voriconazole L*ﬁ:admﬂﬁ%é’ﬂgmﬂizﬁﬂ%mwamms
ﬁﬂ‘mmﬂﬁq@ WuenahaTudsenn a:mn@iagﬁfﬂ’mﬁ
Sudszmuiluszozawinlulsadandaionosied
SamteSifidasTnwdunawn dlineuauaidasn
wuuuan wiagtholiausalfomuuininnzia
Nat9Lfed anansa Ll posaconazole laiwsewadng
WAEdtasnIn Lwiﬁ’aﬁhﬁ'@ﬁaﬁﬁagamsﬁﬂmmmﬁ@f‘:ﬁaﬂ
wazeNf AN isavuconazole iHuenlwailungy triazole
EJ'\‘]"L;J'ﬁmiﬁﬂmﬂizaﬂ%mwhgﬂaﬂIiﬂﬂa@am%a
wemosaaamsnss LL@iLﬁaqmﬂmﬁﬁaﬂaﬁawaﬁn
Wwesdaduuas lasias ldvihliiia QTe prolongation 34812
azhinltlansdtlinauanasdosnamnisn mskien
THAD liposomal amphotericin B %38 echinocandins
mﬂ%’[uﬁﬂaa‘ﬁ'vl,zjmauauam%aﬁNa“ﬁﬂal,ﬁmeiammju
triazole wAN3lTEN liposomal amphotericin B luszae
Lt lAnIinuveslatadadle agrelsnanw
\asandasnsmsouuuiaisliazaanlunisinm
Tsaida%s

funzinnsinunlsauamiafaaaaiseSoae
PNTRAGT G TINTITWIALT UAZIZEZIANTNENAN
fuueiinuas ERS/ESCMID/ECMM T w.¢. 2560 Laz
Infectious Diseases Society of America T w.e. 2559

aangasluansnen 3652
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A13799 3. enduTandmsuSnulsntaadaitanasilasindzuiaisass auduuzinuas ERS/ESCMID/ECMM

guideline Laz IDSA guideline 2016°%°%

Treatment

Antifungal drugs

Duration

Recommendation Commentary

ERS/ESCMID
/ECMM guideline

IDSA guideline

SoR QoE SoR QoE

First and ltraconazole p.o.(capsule, 200 mg bid > 6 months A 1l Strong High Adjust dosage with
suspension) TDM
Second line  Voriconazole p.o.(tablet, 150-200 > 6 months A 1l Strong High Adjust dosage with
suspension),i.v. mg bid TDM
Third line Posaconazole p.o.(tablet, 400 mg bid > 6 months Strong Moderate To enhance absorbtion,
suspension),i.v. (suspension; (usually suspension should be
200 mg = 5 ml) limited by taken together with a
300 mg OD high costs) meal
(tablet)
Lsavuconazole p.o., i.v. Loading dose: > 6 months - - - - No data on efficacy
200 mg t.i.d. day and treatment duration
1+2; then 200 mg so far
g.d. maintenance
Fourth line  Amphotericin B i.v. 3 weeks weak Prefer liposomal-AmB
- AmB deoxycholate -0.7-1 mg/kg/day C 11 (less toxic)
- Liposomal-AmB -3 mg/kg/day B lla
Caspofungin 50-70 mg OD 2-4 weeks Cc lla weak Low Lack of data; duration unclear
Micafungin 150 mg OD 2-4 weeks B 1l weak Low Lack of data; duration unclear

SoR: strength of recommendation (3=@UALKEWN), QOE: quality of evidence (anWW%é'ﬂgﬂumiﬁﬂHW), TDM:

therapeutic drug monitoring (mia@mmzﬁumlwﬁa@)

TaurisedeslulinlaafaBanamilaiiass

spaisaTiAaanuansilade leun szuzasneLTa
[ =) > a Z [ c; L% d’ 30 A K%
watlasAndFTRALaFIN A NE1IUIN n13lten
NgAl triazole LﬁaﬂaaﬁumiamﬁaLLamiJa%%aﬁalu;‘?ﬂm
& A o A v, A Y
\IaLAaaw16 In3lT triazole lwnuasniuivainilas
NRANANIILNBATANNNITAATAI HlRanI1IdaLian
¥ X aad . X o A4 s
o naas lWNLIwInIw nmsnenrnwn ldadkatlaa
1 dld 2{’ v tﬂl o A =3 o v
funtwan laoiniitasannsdausinmsas lsavinla
s 1 c; o 2{ £ o va g

waugad higiwafiesiaeonldnua vilitigen
UMEmRasannmMIIg A suazinuimInnaY
o X X e X e X m o
Wuladesn tladamaiivinlvwuiwanesiilasiass
AoENgY triazole WINTIFA Usidiadiasn amphotericin B
1138 echinocandins #asu1n ﬁayamnmsﬁnmﬁau%é’a
wuaugnvasuaslaiiadadian tiazole atiaumn
HarhalszanmIasas 2 89 5372 pmsfaitafasyinld
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;jﬂmﬁiammﬁa%ﬁmﬁlmmﬂ%u Snangwinsaeend
ATINUNIRIU TN IReNURNAUSTIDANURNLAY
Tums5nmn® deiussasamansonaalesaadans
Wal Judnslugdaunnisusznasauainylives
L%a@iam (antifungal in vitro susceptibility test) lag
awelunsdifinaamadinuiseuemofadaluymed
;Eﬂi ol@3un135n 1 @1 minimal inhibitory concentration
(MIC) ﬁL‘ﬂ%g@@f@ (clinical breakpoints) Tadmiéam
?’n%%’uL%aLLamaJaﬁaé’amﬂﬁufﬁakﬂﬁwuﬁaﬂ A
European Committee on Antimicrobial Susceptibility
Testing (EUCAST) a8z Clinical Laboratory Standards

30,37

Institute (CLSI) @3a1319% 4
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A137191 4.
P8y EUCAST?

Antifungal agent

MIC breakpoint, mg/L

A. Fumigatus A. flavus

ﬁ;@l@fﬂmiﬁam (clinical breakpoint) ¥83 amphotericin B LLag &I’mﬁj&l triazole @NNALUTUN

A. nidulans A.terreus

ltraconazole 1 2 1 2
Voriconazole 1 2 -
Posaconazole 0.125 0.25 - -
Isavuconazole 1 1 -
Amphotericin B 1 2 - -

1 2 - 1 2

- - - 0.125 0.25
0.25 0.25 - 1 1

- 1 2 -

EUCAST, European Committee Antimicrobial Susceptibility Testing; MIC, minimal inhibitory concentration; R,

resistant; S, susceptible.

X o & . .
mM3IABNgA triazole Twgen Aspergillus fumigatus
gnidunisdesniiadunisndsannidenlasuiaen
(secondary resistance) Fafeldannman ﬂﬂavl,ﬂ udnalndi
Wuuaﬂﬂaﬂﬂamiﬂmﬂwuﬁmawu Cyp51A “nm‘wu@mi
&34 La'u,vlsnu lanosterol 14-Oldemethylase smuda g%

lanosterol 1{u ergosterol lumsashaifiauisaduaiie

uwasileidada nInanpnuizasin Cyps1A iatuled

nwanenalnldun maasuwudsefiansaasdluuoy
tandem repeat 13127 promoter VRGN (TR34/Leu98His,
TR46/TyrPhe/Thr289Ala) wIamaia point mutation ‘ﬁ
nsaaziluundunieuadiin Gly54, Gly138, Met220,
Gly448 msﬂmﬂﬁuﬁmmﬁﬁﬂﬁm MIC w4158 aen
triazole mwﬁﬂgaﬁu wIavi A ldanunsalden triazole
v9rfiasnelaias msﬁﬂmmgmu%muflul,%aﬁ
wamilasinag wmmmﬂaﬁaﬁwmﬂmﬂﬁuﬁ:ﬁvlﬂmmm
ﬁiﬁLLuﬂﬁumﬂﬁuﬁjﬁwuﬂaﬂﬁaUmsgmaé’mgm%m
(morphology) Iu‘iﬁmiizqa’mﬁuﬁ:ﬁl’aﬂ 14 (classical
identification methods) %dﬁﬂﬂmﬂﬁuﬁ:mmﬁ?mﬁ cryptic
species LT Aspergillus lentulus, A. fumigatiaffinis, A.
viridinutans, W8z A. pseudofischeri @A TNVBY cryptlc
species mmummmmwwﬂ@miaan 10 9 15 @
fialsa uaﬂmﬂuu cryptic species U1N&N Uwugu MIC @8

mﬁﬁul,%amﬁgﬂ@ UTIINTI AR FNA RSN INENTOL

n; A 21' 6a o 3 .
Ty lai a7 nauLaalasInagsINIInEIN biofim
fAdsznaudinlasetng polysaccharide dadwnInn
Yaagennau e’
‘g‘/ '] ! a .é' 5 6
N30 amphotericin B guunniaduluan UWHD
AfasnlaysITNIG (inherently less susceptible) JEM
Aspergillus nidulans, A. terreus, A. flavus, A. calidoustus,
A. lentulus N& lNM3AaeNiauannmIaaySunas ergosterol
ludiavuisad Gan13lden triazole inan13a$hs ergosterol

finavinlAiianisda amphotericin B

2. Hagamslenanefidmsu
pulmonary aspergilloma
mMslrendmdasanizAgmniy pulmonary
aspergilloma ﬁﬂﬁﬂuﬂitﬁﬁNa@lﬁﬁ]awiiﬂﬂﬂwﬂa@
maaﬁﬂaﬂ&iw%&uﬁa:ﬁﬁmimé’@ dihpdlsasaaunas
Tsn sevlsaflvwnalnawiadufideanresinslagiila
sunsarndaeanldnua wananiu mMsHndaLesnRd
ANULEBIIBIM T EIFIausrMIAAN NSNS B U A
wazwisrinda lwaedinsliendudenaiasulsmn
#3070 8ad 113U pulmonary aspergilloma 813144
UssBnsmwannmiensiade amphotericin B Nzgnw
il lulwssiionangns i mycetoma laliid uazenasiia
Fudsenmu triazole lianwuninazlaszauenluns
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wuANS Muug na:An:

Jsaisarulsa sSAnSavanna:1IadutoInnan

FNWURTHAINMN TN AR WLEAIU T ANE AN W04
mssnEnfitandous 6 ldaudwly® Sevinlwliviuriag
a%m%fuLLﬁ"lmmazvl,aLﬂmﬁa@ﬁwu"l,é’lugij’ﬂa:J pulmonary
aspergilloma mslendwseranzinalulnsswes
pulmonary aspergilloma ﬂ’]ﬁ]:ﬁﬂ%ﬁﬁi:ﬁﬂ&l’lﬁgﬂﬁ&ld
WademsmIame esannenaananaleviud uazifia
NATINLAZINIIIZUL (systemic adverse effect) %o
fimsansdszinnmonughe (single or small
case reports or case series) INWIUNINIILITUANY
g3avasmsliendmsasianiza Huaedunnd
dfatisrlunsTnnde Vl,aLﬂuLﬁa@ﬁy'ﬁéuLmLﬁnﬁaa STgI!
na9 wazann Sa1mslaisess swniinaa sowwas uas
Timaneaufiasrinnsrnga Tuvensaugthengldon
fuBansiedarianieulsmuwintan ;g
fltlumsdnsdiuunidu amphotericin B gn8ug
Adoeuldun Nal (sodium iodide), Kl (potassium
iodide), itraconazole, miconazole, voriconazole,
fluconazole, ketoconazole, LLas nystatin paste M3
laenin ldnane AT loun laenrunsseinaesnmsnaanas
(bronchoscopic instillation) AN3ld81HIWNIIRINRI
(percutaneous instillation) NILEENENIWNNT cricothyroid
membrane laga1FENNIRBINFBININABARY NI LFEN
N1% cricothyroid membrane lagld fluoroscopy a4
gusalumslworanisidszanmiouss 80 A9 100
Tasdsziuanamsleuidan lefiaune wites 14
Wmtnd wanani nasnsTnsnyinlwseslsaan
wnoisdaauiiiaas (CT scan) anad laUszunmsasas
30 £19 50 V29528 YU1AE amphotericin B Aldfana
uandamuluudaznsanmn suunsefiviaanisuas
wiaen Auanansmlluudszmsdnm daud 1893 a5
dofu TTuzIATIRNG 5 B9 20 Tu Hiosaulng
ladidedialuszninsueulsineuia wdnuainslessn
\Aaad | Banitsluaui 33 [doundariniaams uas
$ouas 40 © 25 Lﬁaumﬁaﬁnﬁmmﬂugﬂamé’aﬁvl,ﬁ
JUMITNENaIL amphotericin LQW’IZ“?II LR voriconazole
LlanzRauday nnumsnsﬁauﬁwﬂ@”ﬂaﬂq@ﬁa
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aINT1e au%fﬂuﬁauﬁaﬁuﬂa@ AROAANAU LAURINAN

38-42 =2 o wqd
NITANET ANNALLWS U1V

endobronchial reflux
ESCMID/ERS guideline lull w.a. 2559 uuzin ampho-
tericin B 2u1a 50 §aan3y 11 5% dextrose solution
20 8550’ aeholsfiany m3lfendudorianz Al
m3ann ldann ﬂ’]iﬁﬂi&ﬂﬁd%u@qﬂﬁﬂﬁjuLﬂ%tl'i_ll,ﬁtlll 5
\NTu#iM33fiadi aspergilloma uaAnaNaT ANHTL AT I
Aihpuandafiu inmsinadszdunisaauauaauand
N LLazﬁmiﬁﬂmﬁ'}muﬁaﬂﬁa@mwﬁﬂwlmwzma
LazHaninENdIonafinannnslinisinunesnan
70 1um3 ldend T e T UM3¥N bronchial artery
embolization G9HWNNTININEIDENT T TIUANNZATS

Faldlaidunsinsanasuluiagiiu

3. 2ayan1317 IFN-Y waz IL-12 ludhalsaden
fadaidonadilasdandniaiiase

#9189 INUN1IENTEY IFN-Y uaz 1IL-12 lu
Hiholindaadasauamiesdadaniaiieds uazlinng
Anwmsle IFN-Y tWainulsndaadaitaisauasios
a e X oA 4 s oa
Fnassedy Sanuivililiaasivsaiinseausuasn
qul ] =2 tﬂl 1 1 a v o
Iu udidunsdnnflidnguaiuquuazdgihoduau

[
[

Wae aatuaandluddunsinldltlunissnunlsai

4. nMsrdaiasnulsalonfaide
A % a -3; [

wodtlasdaadsiatsasy

N1ITNEIE28N1IHIGanI IR TILT e 9
d‘ Y L s 1 ' ~
Lua\‘]’i]’mﬁdﬂ’s&Ilm&lﬁﬂ’]’]z‘ﬂ’]{li’]dﬂ’]EIVL&JLU].IGLLNE]’]T]I?@]
S e - X a o X e
Mduwsunqguesnisfadeusmaiiadarialiods
wiafilsadandug anznulazuiniy suITnnIw
Uaanhid n1scdatandslanuidss anaaziianIne

WNINTa LLaznwwamW%é'dmimé’@ MlwnsHnda

' %
aaAa v 1

o9 lanunIntilalugia onnMenitaLid Tagyall

[
A

v ' go s o a 6a @
°uaummmumimmlukﬂﬂa@mmauamﬂamaaa
shazaTilaunn
4. ;Eﬂ’.l&l simple aspergilloma a3 lasane
1 tal = & A = 1 '
amwwmmﬂmﬂuma@ mavluua’]mil,wmm@ﬂwm
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(cavity) lngjanndulwaan 6 S 24 1dew® wlasen
Wuseslsafiduriadsn dasuiwanslunnseinga
faSnlvwiswa LLazi’Iaaﬁun’n:"l,aaaﬂl,ﬁamuusa
mé’wfmaqmimﬁﬂlu;&”ﬂaﬂﬂﬁjuﬁﬂ'awﬁwa AIHIAA
yinlae conventional lobectomy iaﬂiiﬂﬁa%ﬂm‘ﬁaﬂa@
funenfilndmodansunsaliinedfia video-assisted
thoracoscopy (VATS) ¢ @naunsasndasaslsnaan

Tonuasaausinlng inunsgedianasniaae

'
A a

Hthefifanseatiadszunmiasas 69 61 90 ladanu
waaMsHaald 10 I°

4.2. ;:\jl'ﬂ’m chronic cavitary pulmonary aspergillosis
miﬂmsmﬁmﬁmﬁagﬂa olinauauasdansl# systemic
antifungal therapy W3aLfian1zi3adesndmgas Wi
Tignansanudenadnaidssuassndmses lagsaslse
fanwadwanzimansaidasenld msrindaans
MlAlsamsuanIaussimTia® 5 senaa baun
bullectomy, segmentectomy, sublobar resection, wedge
resection, lobectomy, pleurectomy, pneumonectomy
MazunInFenvesmsindanwuldun  persistent air
leak, aspergillus empyema, bronchopleural fistula,

3,30 > = aa o o ¥
AAIUFYTIALISNNICUNINDT DU

respiratory failure
%ﬁamé‘ﬂslu;jﬂmmjuﬁgdﬂdﬁ simple aspergilloma lag
Qﬂam%m%%ﬁﬁ”am: 0 fis 22 fiheiidarreadia
Tuszoe12d1n41 simple aspergilloma I@ﬂagji‘ﬁ'%”aﬂ
8z 63 f9 80 A 10 Dwdsrnda® Tedeufsuiusiuns
FodialdunlsTalendadelulauuaiidovielils
Towlse, Isaﬂa@q@%ué'a%’a (COPD), @ﬁmﬂﬁmamﬂ
1, mqﬁumﬁu, IZAURILIAINTENLRUE, Q"ﬂmﬁ

D SBo.

a v

FAaNTIUMIMuRay wazdan1anias® nNTHNaa
QﬂwmjuﬁﬁaaﬁmﬁaﬂﬁﬂaUﬁmmzaulumsméf@
- it va 4 4 A
TaaRason sz lgmin lasuna AR EINa1LAAN

ANEwNINGawduatn9a
R . r
nIHAdaNasingundusaslsnaanilanian
‘ﬁﬂﬁL%aLLaaLﬂaﬁaé’aﬂmﬂamﬁﬂﬂuﬁauﬁaﬁwa@
X . e e 8w . X
wiaalanaintndnaany inlwiian1Ga@aniuin

L o a X

Faniiadulunsdinssnea chronic cavitary pulmonary

aspergillosis NIunMItdadaNuTutan indaseslse
J a4 . e de A
faddadariuilaa NadaninIntalwisseslie lay
M dunsinldendwmaniawinde tumerdaLinin
. X K. X L4 . -
Inmsdwitlauvasdallinitolaagindn A9
ﬁaaLﬁaﬁuﬂa@@Tw amphotericin B %38 taurolidine W&z
v v z Qs 1 Qs 1 = A A g
Twendumasndsrndasaldanlunsminisdwilon
iﬂﬂiﬁﬂmu’lmiﬁfy'ﬁ@imﬁaaﬁ'uﬂa@muﬂﬂaﬂ%mﬁaﬁu
1aa uazsaulsantndaaansin laslwlSusnaunainIg
Z e 1A o o dl v U z Q
W8 9 LTI a932 A NI RN Ta TR A
m3tndaa’ ugilae simple aspergilloma 1 lsifianui&es
Tunsduitanvasitanasil sl nIzningtnda way
el ddunzsin IRl duma I nawrIanaIN1IHIG
4.3. ;j:’ﬂaﬂﬁﬁmfszvlal,ﬂmﬁa@gmm Al

ADUIWBIAANTIYIN bronchial artery embolization A23

e R

VL@T%TumimmsmﬁaLﬂumﬁnmﬁuqﬂﬁﬁﬂumsﬁﬁ@
iaﬂIiﬂﬁﬁLﬁmﬁa@mlﬁmﬁ@ﬂﬂaﬁlﬂua’]mqmaam’;z
lodwdan agslsianalugdihofidseslsaunniinile
AN lugnuisanndasanlanuailan1siianiie
lesanidaadnla a3 bronchial artery embolization
u T, . .
LwamuqumaﬂaaanLaamlﬁmﬂmnsmmmsnm"l,@
ﬁaumﬁ@wu’hﬁﬂﬁ@ﬂ’;ﬂﬁé’@i%ﬁﬂ%ﬁmﬁaﬂﬂdﬁmiﬁﬂ
Xe) ”ﬂ@}ﬂLﬁulupjﬂa ﬂﬁ"l,aaamﬁa@gul,m‘”
NMIAAURFINGA Iupjﬂ’m simple aspergilloma
lﬂ‘d = 1 % U e 2{
ndvaslialfoinazHidaaantanue tNInTUwan
PaIWaI13zIINNGa U udasfaa1unasnnae
44 . e o ¥ . - D
waazidhgnsnauidudgivianisinty udnindnig
YD o uuaIdaIenIHRINAAITAAINANNENSIR
N3398N @UITHINNTENLEY (inflammatory markers)
uaz aspergillus IgG 10 4 19 6 LAaw Luizsziia 3 1
1w chronic cavitary pulmonary aspergillosis flasuns
mﬁ@miﬁmiammwﬁdmé’f@nnﬂ516 Lﬁaaﬁnnﬁiaga

Jndernaadlamanauidudnldgetisosas 26
5. 135NNz lasanifanlulsnlanfinlta
waatlasdaaanihalinss

Chronic cavitary pulmonary aspergillosis LLag
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simple aspergilloma ¥inliiAan1izunsndaulasan
=1 U =1 ' LQI % ra
Laamvl,@mumnwum’szLaa@aan"l,ugml,sa F9e79 bl
ms?mmmﬂﬁm%fﬂmm’;ﬂum’szﬁLﬁamvl,ajaaﬂ?mm
(non-massive hemoptysis) laglanizianzaslugilnlg
aadaauasileiasariiaess Ansdnu systemic
review ﬁu’lﬁl’mﬂ”ﬁﬁﬂﬂ’nﬂ%ﬂuLﬁtl‘]_ILLi_i\‘m@;mL‘UllﬁiﬂJ
(randomized-controlled studies) 2 ﬂﬁiﬁﬂwﬁﬁluﬂgﬁﬁ
nizlasaniiaaannimbiauszaingdusg wudmald
tranexamic acid mmaamﬁam‘iﬂummﬂ 1 N3y "Qﬂ 8
T3 TURZENNATI LwIawIw 3 Tu wWIasulsenu
WA 500 DAANTN Tz 3 A39 awnIN ki lasaniian
TWuwlats 7 91 8131308032828 laaanLRaawas
Yunafaafieanld uelildvildswndihenlessn
A t:ll ‘:SI s 6 > v 48
LROARAAINATIFUANARFINTTIREN
Hihoniifansantunananiajulsd (massive
hemoptysis) AT LA3UNNIIN®NG28 bronchial artery
embolization L‘wswzmqummmﬁ@mﬂmﬁmﬁa@
AaUnfuassNTaslse laulduaaasI NN UL
systemic circulation system Awulasfa bronchial artery
3 =\ d‘ t:ll v v ", .
\§wRondug Awule lalin intercostal artery, subclavian
artery, internal mammary artery L§ulaaRaln@anadl
LRSI DN UL RULT AN miaqmﬁmﬁa@ SarVarIa
=1 v ] =3 d! =1 1 < ngz % Q
mqmaa@vl,@lamasmm FanainduleninIsnenan
#IDTIAIIIAOWNITNIAA LA TN L NTauE 1T
] Qs =1 L2 tﬂ‘ 1 1 % £ o =
murdansaludtsflaimunsoiidald anudusa
lummqmﬁa@i’aﬂaz 64 D9 92 atnglsneny Jlamw
\RaaaandiFosas 30 09 50 W19 3 TuIn®*® a1y
IR o161 UL 7851198991 bronchial artery embolization
ldnmanduidudrvasniizlessnieaaaasiugile
chronic cavitary pulmonary aspergillosis lasenfls
lsia73lt amphotericin B Elug\]Tﬂa 8% 8411 bronchial artery
embolization Ae/l1h 24 119 48 T2 139 INTIZLRNANNLFE
damaiialainy AIzunINTawrasrin bronchial artery
embolization L@ iiA LRWLRDARNAIAULRLUNAY NENLD
F1TNALR AL AIUNEY UFWRIITIALROALDIUNAL

aINNILILABIBN VLG]T]EI LLRSHBARITINUIIRNAA
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eI nlsaNAsN s A% etk TR N P T T ol G ool
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Case Report

Post-tuberculous Tracheobronchial Stenosis: Case Report
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diapzpeny 40 U Ufjiasliadszden ligu
qﬁ‘é anlsswgnunadomitesanndu 1 1 eI GET
myinssinduimlsadie 2 Tnaudavarmisletaumns
waas Wild linoumitas linunanmsanasme
Pouztine AWENEIANTI9aNUNE aTIILENRENULT D
Tulsa ldSumssnmdronimliagasinasgiu 124
wsnnasmssnsneimsleanss ud 3 @oudaunsuile
annduduigunslidegaen weumdasmslaiuswia
o sdniduaannarsdn daslulsanenunaiannen
Penenaenantosesy lesunmsitassindulsanay
#ia le3uen Seretide evohaler (25/125) Wi §@ 127 LEW,
theophylline 200 AadnIu@aI% Waz salbutalmol MDI
wionsliaTn Fesannunsasiaiuduuazsnmn
daifia

av9519meusnsulafle anudulaia 140/90
faawasisen, Fwes 100 aksdewd, Sasmsmela
22 a¥sdawndl uazszauaandianlmdan (pulse oximetry)
95% vlajﬁﬁ’sﬂu Tdun asraszuumamelanuraeaay
a%'ll,l,uﬁﬂm\‘l laBuies inspiratory WLz expiratory rhonchi
fioarisgastng maﬁn"wmm:uu‘é‘uag‘lummeﬁﬂﬂa

mwn"]ﬂ%\iﬁmwaﬂ"lajwumwﬁ@ﬂﬂaéﬁgﬂﬁ 1

34 suliaAudidiaiun 8 woadnau 2561

A , v a
Eﬂﬂ 1. MNDYTNRNTION

nan1IaTaRNIInAWLUaa wulu mixed ob-
struction with restrictive ventilatory defect uaz31l319
284 flow volume loop Janu el fixed upper airway
obstruction wazdl biphasic pattern Juza3n3vnelasan
é’auamlugﬂﬁ 2
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A B
o

Pre-bronchodilator Post-bronchodilator o
fauls — — % change |
ANIR1H % predicted  AMIRIE % predicted 4
|

FVC (@ms) 242 65 2.30 62 5 JI N o
FEV, (An3) 153 49 158 50 3 .
FEVW/FVC (%) 63 79 69 85 9 :

A. HamIaTagusInnwlaaidu mixed obstructive and restrictive ventilatory defects;

B. Flow volume loop URAIANTUSVDY fixed upper airway obstruction uazd biphasic pattern Tugar9ms

%ﬂﬂlﬁ]aaﬂ; FVC, forced vital capacity; FEV1 forced expiratory volume in 1 second

NI 8a1nIna 8 13n IR0 ARNNFUNUT
nutdnInIss mlsataauazlinisSnesnuulye
v ak . L .
Aalddau nMsaTIaameany inspiratory rhonchi L8z
NAN1INTIFNIIDANLaaRalnGaIng1 vinlwanny
assuanlsaffineaniwnmelunssaanlng o
trachea W&z main bronchus @A post-tuberculosis
tracheobronchial stenosis, endobronchial tuberculosis

. 2 o A v A A
L8 endobronchial tumor ﬁ]dﬂ’]ﬂ’liaUﬂuquL@mI@U
nIsaINaaInanaay (flexible bronchoscopy) Wil
tracheobronchial stenosis 11 lower trachea, right main
bronchus Wa2 intermediate bronchus ¢4 LLZ*T@NI%ETIJ‘?I 3A,
3B waz 3C awudeu lavluzisvielasen naaaani

a v =
MIAULALRINIUITZNNMWIBER 80-90 InNTRAL

tracheobronchomalacia 338878

mwmnmsﬁmnﬁawaa@au; A. Distal trachea

(T) §n19AuuausIINNUA tracheomalacia;
B. Right main bronchus (RM) §n13auuaALI
A1ud bronchomalacia &% left main bronchus
(LM) Un@; C. Right intermediate bronchus (BI)
An1IduuwauTIuNUS bronchomalacia &%
right upper lobe (RUL) ﬁLE‘iaqmmﬁﬂﬁaﬂ

= v an > I3

PNNHAMINTINRIAMTIRasenilu post-tuberculous
tracheobronchial stenosis with tracheobronchomalacia
LA laFUNIISNE LA UNIIFEINR DIV ADARNTHALT I
(rigid bronchoscopy) SN UM IVENERAN A8 T LT
nuazy 8884 (endoscopic multimodal management)
mmiqjﬂmﬁﬁu lifivaumites auvziasanasle
anlddau uazngasinmliafaldninue Gaauwa

aX o 2

mimnammmwﬁammumLLamlugﬂ‘n 4

A B
Pre-bronchodilator P
fauls
AWdnlE % predicted
FVC (fm3) 253 73 R R B
FEV, (8n3) 1.48 52 ;
FEV/FVC (%) 58.6 68

31]"7; 4. A. Wanisasagustaniwdaatdu mixed
obstructive and restrictive ventilatory defects;
B. Flow volume loop AME#RAINITINEIAL
AIVLNUTRRBARN IAENITRBINABINADARY
yHaud; FVC, forced vital capacity; FEV force

expiratory volume in 1 second
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wislwnssnenlasmsugnonasnauasousni
wnndldunzintasnssnunlagnislaviedvaanay
5905 law (silicone stent) 1ilasa1niin1ne tracheobron-
chomalacia 538 laslutismelasannaenanduuay
a9aNfaTaEaz 80-90 HilBA a1maslanmaniiasume
sanussannwsaleduiaunzeanldonuasisdlanad
WREAANIALTNEN waliiasanluumeiin ot
ATwnnnaINM SN lAsN1IUEMREARN ;jﬂaﬂﬁavl,@"f
Uiesuazvafaaivainisdalinan Wasaniaanu
Arafofukatdssesmslavediunaoaausia
Falan wasniuiimaiauinnssesnasinasnay
TRAUTITINAUVNIRRDARNYN 3-6 LDw Laze1M5A9T]
NINRDA L6 1 ﬂéawwﬁﬂaaﬁuﬁmﬁammn%n lotauney
AN wazdasuanlsswenunatiiasanlansniaufiven
nAVEITIUIINEANASs MSsEnTanwuT alveolar
infiltrates ﬁﬂa@n’é’mmaLLazmaﬁdLLa@ﬂugﬂﬁ 5 LAWY
MnNMsnAIziaLta anmrih olaisidu Anletouas
wazindinaa 10 Alansulu 6 1@ nansasIaauns
WULTa Klebsiella pneumoniae wa=linuidaimlsa Hihe
s9ldsumssasnasinaanautiolszfiudnaSonuinds
InmsfunauvaInaaaauuazdl tracheobronchomalacia
annaulaglugrswnslesan right intermediate bronchus
fuuauas 100% vilrduigunzeanldlauazinazidy

s Winsdaisatuiug wag

AIWENBIIFNTIIEN WU alveolar infitrates
AUaanAUNaILAZANIAIUYIN

36

Hiaoivlasudunziuazlinmsinelasnis
1§%Via§1%aa@au°ﬁﬁm%’51ﬂu3ﬂé’a Y (Y-silicone stent)
a4 LLa@ﬂugﬂﬁ 6 wasmslarasmaanay Hthefianmsa
g Maauazloduimumzoanled mweiaSsansanny
UM INANIV0Y alveolar infiltrates Wed bronchiectasis
fioanduans fiholdTuduuzinlunmsy fradmas
mslaviodnaaaanlagnswwinnde (normal saline)

TUaZ 3-4 A9 %ﬂwﬂnﬂaznwinmuWﬂws N3aaNMaINIY

3UN 6. MIWIINNIRDINADINBARNNLAIINILE

ﬁaﬁmaammﬁ@%mﬂugﬁﬁa Y; A, GURL
a_ ¥ . | .
wilariadluraaaay (T); B. 9LAwd carina
(C); C. duntstmoriadfiaglu right main
bronchus L@ WALHAN right upper lobe bronchus
(RUL) ez right intermediate bronchus (Bl)

a '3
UNIYINTN
a s A o .
mifuuauvasraaaanlrgidulsaiidasagluns
ﬁaﬁmwﬂkmawalumtﬁﬁgﬂaﬂﬁmmwawaa@au
vuazliaavuanasdanissneliniarialinlaa
ganwiIay Tagawzlumanianmsguiusiunsaa
Wwadmlsa Jenmslat®ueias (barking cough) @373
9y leBulded stridor %38 rhonchi lusa9n1Inigla
[NwIa e BulFaITaUSIIWNa1IRINen Immm@;maa
maianaeaandui lailsuziss (benign tracheobron-
chial stenosis) &2wlWjLiaan post-intubation (Sazaz
42-80), M3fataimlin, NAINTHITARAEARNTID
Wasulaa'?
=\ v AI a o v ad o
MIFuAuANLAuN ldranodTauraluaiing
dl 34 ] Cl' I v 1 1 v
1 1°*udmyasranduanasgiu laund migoindoiasia
%aa@au%ammmlﬁmﬁﬁaﬁﬂLLa:uanmm?;uLmvlﬁ
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ANTWN 1. MIFUARNDTILNNTIRARINNTAULALYDS

ZBRLGEY

9
ﬂ'lia‘uﬂ% HAaN1IA3I

MIFINABINADAAN  LABNIALLALTIBINAAANWIBNILGIHALINGT

mwelasan
Ceom
AMWENL5IF
AaNAILABINITAN

TaFuruguINaITe IR aAaN
Wisuisuawazeinaaaansm sl
uszglasen laninawiniidnasasayud
. L . o L e o
Fauanenanuluudaznsdns lasmldlsinad
39882 50-70

maaallnuaid o glulswaididuldnaing, obstructive defect,

restrictive defect W3a mixed obstruction and
restriction

° @ﬁ’JLLﬂSﬁﬂdﬁd upper airway obstruction 'léfiir
FIF50%, FEF50%/FIF50%, FEV1/PEF uae FEV'/
FEV

0.5

Flow volume loop o fanwmva9 upper airway obstruction (UAO)

LT variable intrathoracic, variable extrathoracic
ez fixed UAO

o fanwmue biphasic pattern g3t9ImInelasan
LLamﬁd‘wmﬁ‘amwmiﬁmmuﬁ main bronchus

FIF50%, forced inspiratory flow at 50% of vital capacity; FEF50%,
forced expiratory flow at 50% of vital capacity; FEV1 forced
expiratory volume in 1 second; PEF, peak expiratory flow rate;

FEV05 = forced expiratory volume in 0.5 second

sl,u;jﬂamwﬂﬁwudﬁﬁmm@mmnmiam%a
Taulsanaaaay (endobronchial tuberculosis) %GW‘LI
Uszanmingas 10-40° Iﬂﬂﬁﬂmﬂizmm%ﬁ:ﬂumuma
TinuanuRednfvesiitatananawansSidnsisen
InsAnsuLsrfinvasTulsnnaeaaNNa N Y09
anwufadnd 6 suunsaslsafinudy 7 via leun
actively caseating, edematous-hyperemic, fibrostenotic,
tumorous, granular, ulcerative LLaZ non-specific bronchitis
Tasilasoinliinsauuauvesraaasay leun nsd
soulsauiia active ceseating, edematous-hyperemic,
fibrostenotic, L8 tumorous type, mqmnmﬁ 45 1,
Sr gL AMIBUM ISR anmMIunn 90 Tu vida
H70813091NN1IFOINRDINADABNITINA WA BULL
LRZWLINMTINHIGIEENADIALlAFLALTo A MITI8Aa

AATNMINARIDARNAL’

mSnsvaeaanduiinansds laud mssnus
@NBIMT, MIHNGA, MIVEURABAAN lALNIFBINE B
waaaax uazmslaviasnanaay nizﬁﬁﬁmmgumwaa
miduhinnnuazgiheliiensanlisududaslinig
Snsdnmng wannseslsalduuuy simple stenosis e
fanuonldin 1.5 iwudiwes Idwndadoiuazlid
N1 tracheobronchomalacia 338628 813WINTUN
TWnssnslasmssnda LL@ﬂunirﬁQﬂamwﬁmamw

a A

fuilanumetduluy complex stenosis AaiAINNED
dlld a a = = o 1 a
NAULAY 1.5 LTRALNAT FNITAUR LA ILRUILEEE
ANe tracheobronchomalacia SINA28 ANIINEIREN
F9TuNIVENERREAAN LAUNITFAINR DIRRDARNTHA
& A& 1o & v v ad o .
wiv Svdrulngduiludadltnanedsiaunu (multimodal
treatment) L1 N33 M (electrocautery), mﬂ?ﬁlaagu
(balloon dilatation) wazn13lEvianaaaanlwnsuene
(mechanical dilatation) tJud lagarafarsannsla
s ' o A o v a5 A v
VAR ranaauTINeeNaaInwnIAUD ’Lummgﬂ’m
X | e A .
IUBUNRNDARNUIINNVNNNIE tracheobronchomalacia
ﬁgmnaﬁammzmﬂlaaaﬂ%aa@awquﬁmamnﬂ’h
o v & 8 A A o a 5 A a
Yauar 90 enuIsNlanannavaiainistinIatia
NROAANALTIF LLazpjﬂaﬂmmi?}ﬁu%ﬁamimma
ARAARNATILIN FITHUIINITNITN IEYIad1nRanaw
LL@ir;jﬂ’gUﬁ'@"l,ajmm‘mg]LLamummé’omnﬁﬂﬁ%aa@mw
ansaldnan wdldanisindalaunslalufannaing
bronchomalacia ¥ lwiins@aisadsnues g Saduilads
#iaNYin1$n122 bronchomalacia 1828416 39371 ud 0
Inlariadnaananlunuras InsdnsInuINTaua: 94
maogﬂ’m post-tuberculous tracheobronchial stenosis
sndudaslasunissnudramilaviadnaaaau uazl
FWINRATIRRIENATDLO AR RAaRaNa AN La Lkl Ia0
. ¥ - L ¥
14 o’ muumiwmimﬁmﬂaﬂaﬂ’maammuag
Auvasilade laun
- AINNIATURRINIVLNURRDARY BINAINIT LA
5 | 2 6 o q;
auana luldlszlamiannnislanadinaanau
a a ?; n:lld
- Tanrgnistfanisdusn lastanizlusrond
tracheobronchomalacia 3286z lanainay

=) oA a a ?; v
mummﬂ%umaLﬂ@mmuffm"l,@glm
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- azunsndauvasmslaviasnasaau 1w n3
Lﬁau%q@ (stent migration) wuldszanmSasas
51, N347ia granulation tissue WuU'ldLszuN4
Souar 49 UasLRNNEAIAT (mucostasis) wWu'ld
Uszanmiaeas 199

- ﬂ’J’]&lﬁ’]&J’]Sﬂluﬂ’ligLLﬁ%ﬁdﬂ’lﬂﬁﬁﬂéﬂ%ﬁﬂ@]a&l
Ieun msleffiuszansnm uazmswwininge
tnImInLaNe

#anNIINhAITLRaNTRAVaIViad 1 naoaad 1%
wnzauifanuddy sniugihenoiiaintenldve
MunaananuuLTalau (silicone stent) iiasanranEiy

dl I - d; foed o ]
soulsaduuuy benign LHasanaunIndSudiunig
YariadInaanal Lazlanaananviaaaai lainaiianaa
Uszlominainiasaslsnianuaddn wIanItNILENWDL
| @ P e oA A o ' ..
Hdaun 1y watatRada dadldsnu rigid bronchoscope
Witk suriamraaaanuuulans (metalic stent) 4n
Tdmanzangniuseslsauuy benign udldaddanns
lalsigaznanalasinu flexible %3 rigid bronchoscope
Aler LL@imiﬁnﬁaﬁmaa@ammﬂamaanﬁauﬁ’mq’amﬂ
LLa:mmﬁ@ma:msn%au@mm"lﬁ LT stent fracture

Lz airway perforation 1D e

a1l

lsannoaanduaninlsanulasasay 10-40
amsenalidiwizianzasuazaanpadeiulinaug
ududasitadousnlsalasmatnds=ia asasreme
TasaziBoa TaufumIaafitasAdy ldun nsses
NABIRAEAY N3ATIAR L 15Lua3E flow volume loop k&
MwineSiFaauiilaasniIsen mi%fmm%uagﬁumm
JUuIITaIMaaaNduuaze Tt laun ms
SnENeINeIMT, NI, MsTENERaeaaNlasnT

ROINRAINRDAAY LAZNITlEVIaA AR
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