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a2 i 5 91

Figure 1. Initial plain film in chest OPD.

B : HRE el AR ARIER

[Case]

A 60 y/o female presented to chest OPD with productive cough for 3 months. She received three-day
course of azithromycin treatment, but the cough did not improve. The lab data upon presentation were as

below:

WBC: 5400/ul, lym: 36.5%, LDH 177U/L The renal function and liver function were normal.
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#&H8 : Respirology. 2023 Oct;28(10):916-924.
fwa : FTICAT BEEN SMEEEE NBMIER &P MIEAR

GELiELE

FERZE SRS BRI - A RRRRZE RS A B s VAT (IPF) AVMRHMERTRIE D -
ARFE B AETRET BN ZE S5 A IPF Ji A HIRTEHRE S e il R s & -
BE:

ZEE R E M IPF Registry (n=1570) - AWM EETER (linear mixed models ) 7l
SHEZE RIS AR T RE S AL EE - A FH Cox [ElBR T2 ERET 25 A5 1B IPF U R Ral -

ER -

FEHERR Y (<2.5 pm > PM2.5) FIZE(LE (NO2) Ay fir# (55 25-75 Horirg)
73 RIFs 6.8 (5.7-7.9) 1g/m3H16.7 (4.9-8.2) ppb  BiJE(FAFFEHE F T EFEEH 100 A RAYAMEE -
JE(EAE 100 22 RCAAIFT DLco &4F N 1.3% WYTHEAE (95% (SHEERT [CI] -2.4 2 -0.3) HEH -
BN 2.2 1 g/m3 HJ PM2.5 interquartile range (IQR ) B DLco AV T 7 0.9% HYTFEEAE (95% CI
-1.6 £ -0.3) FHRA - M1 NO2 RIPRERZEELAeIAHRR - 22 R055% 8 IPF fys R -~ Mt 2 1R -

+ZA -
=11

TRSRAT EEUERSFRE(E 5 A1 T PM2.S HYBSAN , $95 DLeo IR TNIERIEIIARR o LIS
WEONT HATCRIRVEEE - SR A SRR RIS AR BB HUHIE - 225505440 IPF 5 AHIMHTY
FE MR R EE -

(RBETR)

RS AR R SR ERNEE - RISHIEEZERITY: - G0 il e &
PR S AR 5 RIE Ry 2B - gy P R o M A LAY E bR © WHO 3% annual
PM2.5 level &£ 5 pg/m3 ; 24-hour PM2.5 level &2 15 pg/m3 o &/E2E G 544 E - BES WHO 2
TETRKES 22/ > LR A RS B R RS HRVEREE « sea8 E T R (R 2 Ro5 4L
s - RIFRBENZRSEE S IPF AR A AHEZE - SEIUH &R Nature FYIFFEIR
a8 - B2 R0 iR ILE - S mAY2E RS 442 Ba /& 1Y il EGFR mutant FififEHY fE g - B
22 RIGAR RE HVRE REA GE R o MBI IE — PSR T A 2 B AT S (R A
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Long-term Exposure to Low Concentrations of Air
Pollution and Decline in Lung Function in People
with Idiopathic Pulmonary Fibrosis: Evidence from
Australia

Respirology. 2023 Oct;28(10):916-924. doi: 10.1111/resp.14552.
Zheng Q, Cox IA, Leigh L, et al.

Abstract

Background and objective:

Little is known about the association between ambient air pollution and idiopathic pulmonary fibrosis
(IPF) in areas with lower levels of exposure. We aimed to investigate the impact of air pollution on lung
function and rapid progression of IPF in Australia.

Methods:

Participants were recruited from the Australian IPF Registry (n = 570). The impact of air pollution
on changes in lung function was assessed using linear mixed models and Cox regression was used to
investigate the association with rapid progression.

Results:

Median (25th-75th percentiles) annual fine particulate matter (<2.5 um, PM, ;) and nitrogen dioxide (NO,
) were 6.8 (5.7, 7.9) ug/m’ and 6.7 (4.9, 8.2) ppb, respectively. Compared to living more than 100 m from
a major road, living within 100 m was associated with a 1.3% predicted/year (95% confidence interval [CI]
-2.4 to -0.3) faster annual decline in diffusing capacity of the lungs for carbon monoxide (DLco). Each
interquartile range (IQR) of 2.2 pug/m’ increase in PM, ; was associated with a 0.9% predicted/year (95%
CI -1.6 to -0.3) faster annual decline in DLco, while there was no association observed with NO, . There
was also no association between air pollution and rapid progression of IPF.

Conclusions:

Living near a major road and increased PM,; were both associated with an increased rate of annual
decline in DLco. This study adds to the evidence supporting the negative effects of air pollution on lung

function decline in people with IPF living at low-level concentrations of exposure.
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#&H8 : Nature. 2023 Apr; 616(7955): 159-167.

fee - MREEFR BREM BULIAN DD K ZBHIE EE R ROREPIRY

SR N P 9 A AEREPR | DLUR 73 7 B SR AR B R A B 2 R [F] - 1589 A\ 2 Ryfifife
AR A RN THE245 (EGFR) ZE[NZE8 - (i EAEn & & EEPE TR ARG % - SRR
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FerRt—EERER - 22 R05 % AT (e Rl At Bl AH Ak PR 852 3% 28 5 SR AU TG AR A A AERYZE 2 4
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FEFR:

AWFRsEE TRITRELDREYER - §ERiTRe L E (AR EEEE - M ke S
i B PM 2.5 JRIE PR f7 AF RR -2 B B e 25 A R AERE -

BTN R A R 4 RA T2 25 (EGFR) AR 28 By A NEE ¥ B3 PM 2.5 S5
HIFEET Y » FIR &R R E AR PM 2.5 YR S E SR R hngess » (B35 g
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interleukin-1 8 (IL-1 8), GM-CSF, CCL6, and NF- x B, Z 1 » i IL1 ATHAEM R E EF S E
WA <

BTt 85 E PM2.5 & iE R Alveolar Type 2 4fffl (AT2) FiT5EHUAE (progenitor) HYFH[EA BRI 22
BN o T — Ml Ry Al B oK | AT2 4HRE » {2 3D RfiEbfHEs B 45 s diiiERs & F & ( lung-organoid-
formation assay > HEEHEEIZ A ERE ) 88 T PM 2.5 R EMERISENIPE - £ P EEYE
THEH PM 2.5 HYZREE &SR IL1 S RFRBG A - 1 IL1 K &GRSR B 45TV -

BREEEEFREAHET R ERRNTFEZSEREEE VA R4 > KRS E
EHAR A RN TZEEIE ? Aife P IEFHS (2K autopsy) » AT REERRAT
P2 SR AL N Ze Sl R o 1B ol B A I AT 5B 0 IE AN AR SR R F7 B RIN 728 > Wigethas
B AL (Anthracosis, (¥ A FRFRBLEFRTHANBREILE ) HFR 74 R H 1285 variant allele
frequencies (VAF B:[REE FLATAR ) ARG IAHRR

AWFFEEEL PM 2.5 BYREE > FIREMG R AR ) IL1B B EAF R R A AR RN 728
FIRTEE AT2 AR A RIGRGEEE » 112 ATHYERPRASE t S BRI ST EHEAY IL1 ke BYHTAG - m] DA

31




Fiiie S A2 . BT STIR Bt T AR B A A RS L N g (e M iE AR TR R (3 SR AR ) KSR
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BLmam oSBT PM 2.5 B3 K7 A e N 28 S AE e il AR B M T R B A TR SR TR IR
B TS —(ERTE T RET RIS © DA Ry 5 A AT _E AR 2 YA (carcinogen) Y
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Lung Adenocarcinoma Promotion by Air Pollutants

Nature. 2023 Apr;616(7955):159-167. doi: 10.1038/s41586-023-05874-3. Epub 2023 Apr 5.
Hill W, Lim EL, Weeden CE, et al.

Abstract

Introduction:

lung cancer in never-smokers (LCINS) is characterized by distinct clinical and molecular features
compared to lung cancer in smokers. Adenocarcinomas with oncogenic EGFR mutations are frequently
found in LCINS, more commonly in females and individuals of East Asian ancestry. Various factors,
including germline genetics, ethnicity, radon exposure, occupational carcinogen exposure, and air
pollution, have been proposed to explain the observed sex and geographical disparities in EGFR-driven
lung cancer. Fine particles (PM2.5) in air pollution can penetrate deeply into the lungs and are associated
with adverse health effects, such as heart disease and lung cancer. The authors propose that air pollutants
may induce inflammatory changes in the lung tissue microenvironment, enabling the expansion of pre-
existing mutated clones.

Main:

The researchers first conducted ecological correlation analyses using data from three countries: England,
South Korea, and Taiwan. The results of the study revealed a consistent relationship between PM2.5
levels and estimated EGFR-driven lung cancer incidence in each country. They used mice engineered
with specific genetic alterations to induce expression of oncogenic human EGFR (EGFRL858R) in the
lungs. The result showed that exposure to PM led to a dose-dependent increase in the number of pre-
invasive neoplasia (early-stage tumors) in the lung. And whole-genome sequencing on tumors from mice
exposed to PM or a control solution (PBS) showed that there was no significant increase in the number
of mutations in tumors from PM-exposed mice. They further focused on the response of macrophages
and lung epithelial cells in immunocompetent mice and mice with an EGFR mutation. After exposure
to PM, there was an increase in interstitial macrophages in both control and EGFR-mutant mice.
Immunofluorescence staining revealed a higher density of macrophages in the lungs of EGFR-mutant
mice after PM exposure. They conducted RNA sequencing (RNA-seq) analysis on purified lung epithelial
cells following acute exposure to PM in different conditions. PM exposure in mice with EGFR mutations
led to the upregulation of genes associated with macrophage recruitment, such as interleukin-1 (IL-1B),
GM-CSF, CCL6, and NF-«B, as well as the epithelial-derived alarmin IL-33.

As for lung epithelial cells, they focused on AT2 cells, which are a likely cell of origin for lung
adenocarcinoma. They observed the upregulation of genes associated with AT2 progenitor cell states in
PM-exposed EGFR mutant AT2 cells. The researchers isolated lung epithelial cells from PM-exposed
mice and cultured them in a 3D lung organoid formation assay. They found that only EGFR mutant cells
displayed an increase in organoid formation efficiency (OFE) following PM exposure. The researchers
hypothesized that IL-1B, a cytokine released by lung macrophages, may be a crucial mediator of tumor

promotion and the cellular changes caused by exposure to pollutants. They found that IL-1p was
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upregulated in the lungs of mice treated with PM and was primarily present in CD68+ macrophages. In

vitro treatment of EGFR mutant AT2 cells with IL-1f resulted in the formation of larger organoid.

They next investigated the presence of oncogenic driver mutations in histologically normal tissue cells
and their association with exposure to ambient pollution. The analysis of non-cancerous lung tissue from
lung cancer patients revealed that 19% of the patients had activating EGFR mutations in the healthy lung
tissue that were not detectable in the tumor tissue. Similarly, 16% of healthy lung samples collected from
individuals who died of other cancers showed the presence of EGFR-driver mutations. They found that
there was no direct association between the mutations and anthracosis (a marker of pollution exposure).
However, there was an association between anthracosis and increased variant allele frequencies (VAFs) of
EGFR mutations, suggesting that pollution may contribute to the expansion of EGFR mutant clones rather
than the frequency of mutations themselves. Female sex demonstrated the strongest association with the

presence of EGFR mutations in healthy tissue.
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il 3% (ERE AR (HRs:1.87 » 95% CI, 1.19-2.95) « 71E BMI » HRs & 1.62 [0.99-2.63] ; K17
i) asthma EiZ COPD > HRs £y 1.62 [0.99-2.63] o FF{DI&E A1 o] RPN, 247 BB & B (FXIE
AL B A SERIBED T-1% » HRs 4331 1.47 [0.96-2.25] Fi1 1.48 [1.07-2.04] -

fig

i

FEREALE AR FE T > B OSA FEmHIAT R (EBEEE - 415 OSA BHEMmBEZIAHRE - A
BE AT LA LR 3% e AR -

(R )
BE A OSA HYPESIE » 825 STk 2 BB AE O & %97 (hypertension, atrial fibrillation, coronary

heart disease, congestive heart failure, sudden death) ~ {{ &} % J (diabetes/DM) Ei i &% .0 B 5 57
(depression, cognitive dysfunction, stroke) |- o fHEIE - FYRERHHBEIRYOFSER/ DEE R - BI{E[E]EA
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2023 AJRCCM 4 12 ([ issues » B OSA HHBHHY S EFEASAER RA =R - B ZH{pdiaH
EQAMEE SR AVIISE - PRET miR-210 ££ OSA &[5k endothelial dysfunction FYFE & 3 = H {7 H &
CPAP ¥1}/> OSA & {f DM B V& 11 PRIEHERIHSE & N H {5 H Fy Pulse wave amplitude drops
index FEH OSA BE LIMEFHERIVIHE - EEELTE - EEREE T REES 2! 502E
BEH CI2 & IEAE B SR RESS 2!

BRI chest HYSCEE » PRETHY TR L/ AU HERFES Bl 2N Y T 3 BELIMPIR S 4R RN, » 4 5RAH
TNEEJEE OSA Fig = HRi R LR b - 8 (H45 R EILFIE 2014 £ CMAT #3RAy S R4S A - 1F
H discussion A HEITELES © 45 H ARG OSA BEILHEZERRE T REN] (Al 32 S H AR LAY 25
4 o /0 Fs OSA i BAE S iE DIRE L BGR D (W8 ATHRE LHUGREG » F2OL T H#4E - H{E8 OSA A%
Bz~ 2B MR E > % ERA AR -
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OSA and Subsequent Risk of Hospitalization With
Pneumonia, Respiratory Infection, and Total Infection:
The Atherosclerosis Risk in Communities Study

Chest. 2023 Apr;163(4):942-952.
Lutsey PL, Zineldin I, Misialek JR, et al.

Abstract

Background:

OSA has been linked to microaspiration, systemic inflammation, and suboptimal immune function.
Research Question:

Is OSA prospectively associated with risk of hospitalization for pneumonia, respiratory, and total
infections?

Study Design and Methods:

Prospective cohort. Participants in the Atherosclerosis Risk in Communities (ARIC) study (N % 1,586)
underwent polysomnography in 1996-1998 and were followed up through 2018 for infection-related
hospitalizations. The apnea-hypopnea index (AHI; events/h) was used to categorize participants as having
severe OSA ($ 30), moderate OSA (15-29), mild OSA (5-14), or a normal breathing pattern (< 5). Cox
regression was used to calculate hazard ratios (HRs) and 95% Cls.

Results:

ARIC participants were on average 62.7 (SD Y 5.5) years of age, and 52.8% were female. Severe OSA
was present in 6.0%, moderate OSA in 12.7%, mild OSA in 30.0%, and normal breathing in 51.3%. A
total of 253 hospitalizations with pneumonia occurred over a median 20.4 (max, 22.9) years’ follow-
up. Participants with severe OSA were at 1.87 times (95% CI, 1.19-2.95) higher risk of hospitalization
with pneumonia compared with those with a normal breathing pattern after adjustment for demographics
and lifestyle behaviors. Results were attenuated modestly after adjustment for BMI (1.62 [0.99-2.63]),
and prevalent asthma and COPD (1.62 [0.99-2.63]). A similar pattern existed for hospitalization with
respiratory infection and composite infection (demographic and behavior-adjusted HRs: 1.47 [0.96-2.25]
and 1.48 [1.07-2.04], respectively).

Interpretation:

Severe OSA was associated with increased risk of hospitalizations with pneumonia in this community-
based cohort. OSA patients may benefit from more aggressive efforts to prevent pneumonia and other

infectious conditions.
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A 60 y/o female presented to chest OPD with productive cough for 3 months. She received three-day

course of azithromycin treatment, but the cough did not improve. The lab data upon presentation were as
below: WBC: 5400/ul, lym: 36.5%, LDH 177U/L The renal function and liver function were normal.

. What is your diagnosis?

(A) Sarcoidosis
(B) Lymphoma
(C) Tuberculosis
(D) Lung cancer

EERE  (FE 15T

2.

REA LR 225 B IPF 55 \BZHRERIITSE » T 2Ia &R I 2

(A) FLHFZEE N IPF B i EcltE T

(B) HBfE(FALFERE T ZEPEEE M 100 5 KA AAREL - B EAEIERE T 2ERS 100 A RANEVEAH
35T DLeo T

(C) NO, ABIZEE|(E{TAHEE

(D) ZE5R 5% IPF [y i B MR M

- RlBVZESRTAEIIT N e E - BMES IME GBI ERGE © 55 PM2.5 level JELIT

Filf & Ry % HAR 2

(A) ZERME ZER BB R B ETE]
(B) Annual PM2.5 level < 5 pg/m3

(C) 24-hour PM2.5 level < 15 ug/m3

(D) (L[R5 PM2.5 MG » 22 RSB A4 R

- ASCER Ry SR PM 2.5 5138 41 cytokine FIEMEIM((E Alveolar Type 2 #llifd (AT2) organoid-

formation.

(A) Interleukin-1 5 (IL-1/3)
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(B) GM-CSF
(C) CCL6
(D) NF-£ B

AT A 2

(A) fRERERIRTAH At i RE R R R A RN T-2e 8

(B) AWTFESIRAE S T EE EAE = (HE S G LR ~ R e VB REE PM 2.5 JRUE IR A R
THEER IS R A S A R B AR R

(C) AT 2B N E -3 R FE PM 2.5 (LSS h g finZess - i — Ufim PM 2.5 35R%
AT2 YRR E RN T2 - BAREZ SR N -

(D) ABIFEEHE PM 2.5 HURFE - A REIGE R TEAARRERL ) IL1B ISR EFERVR A RN 728
SRR AT2 YIHEAERIGRGRIE -

- DU BRI PH ZE YR HR IR o LB FE (OSA) BB - (i $has 2

(A) OSA 2 RINER » 2R HEIRES RITIRE SRR - B T -
(B) OSA JRETH Z4 5 REWAA -

(C) OSA ZHf&LMETNN - NG ERIEINHE

(D) OSA HEREZM: ~ =5 MR E » TEZ EREdtG R

. FRH% 2023 2575 Chest #sE > FIFHEHE ARIC( BIFRIGIREE (LR IR A ) - BEaTH 2R

HECIPR 1 IEAE (OSA) BRR GRS LR EBRAVITZE o DUTRUIC > {88558 7

(A) {BEZELAZLIERHZ -

(B) FERRIEREAZ R ERIBEN T4 > S OSA BT 5 IR RUSEHALL » i il 3R (R e &
f% (HRs:1.87 » 95% CI, 1.19-2.95) -

(C) RLRAZEREDR « DUSGTIE BRI 2S (CPAP) JGI5 OSA JifE » W BRI A i S A Uz -

(D) EJ¥ OSA B > SEMIR 2SRRI & B g b (FOIEAATRBLAERIRRA
T1% > HRs 43511 By 1.47[0.96-2.25] 1 1.48 [1.07-2.04]
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[Case]

A 49 year-old male presented with progressive exertional dyspnea for months. He is a farmer and has
been smoking 0.5 PPD for 30 years. There was no fever, nor productive cough, chest pain. His oxygen
saturation was 91% while he was breathing ambient air. The lab upon presentation was WBC 8000/uL, st
CRP 0.13 mg/dL, LDH 310 U/L.

[Question]

1. fHy2HET Ryl 2
(A) Community-acquired pneumonia
(B) Bronchiectasis
(C) Lung cancer
(D) Interstitial lung disease

(E) Pulmonary embolism
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Figure 1. CXR PA view showed decreased thoracic cage volum, bilateral lower lung field increased lung

markingw with “ pericbrochial cuffing” and “tram-track” bronchectatic change.
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B

Figure 2. Chest CT showed centrilobular nodules (tree-in-bud) over bilateral upper lungs, and

bornchovascular bundle thickinging and traction bronchictasis change at lower lung fields.
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Figure 3. Bronchoalveolar (BAL) fluid collected from RB3b, with mature lymphocyte >15%

[Answer]

(D) Interstitial lung disease, antisynthetase syndrome related

His Pulmonary function test performed after admission showed FVC 1.95L (55% pred), FEV1 1.81L
(63% pred), FEV1/FVC 93%, DLco 20% pred, VA 2.67L (53% pred). Myopathies panel revealed positive
anti-EJ, Ro52, but he had no symptoms of arthritis nor myositis. Salivary gland biopsy showed grade
1 lymphocytic infiltration. EMG showed no evidence of myopathy. Left thigh muscle biopsy showed
nonspecific findings. Chest CT was compatible with nonspecific interstitial pneumonia pattern. BAL

showed lymphocytosis. His symptoms gradually improved after steroid and mycophenolate mofetil.

e

L. A HTES ST 1 M EETTE + S R ?
(A) RHSEHHIA 7S IR PSRRI 2 A
(B) AHZe43 ABiHRERLF (GOLD stage 1) KBTI A
(©) IS T RS B L Y I TR AR B
(D) S B E AR SE SRy 2 B
EE(©)
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2. R4 2023 SERRAGHTHY GOLD 551 - $HAATIHZE R A\ RES0 I {EIE CRAVER K Aftit > T3
& R 7
(A) F~
(B) R ATME(LERSLHRA > ZHERE IR
(C) IRERKRIRMIES » 4T RIMIHRESIE IR BRI 25 a5
(D) FREW AR S R E R
%2 (D)

3. SRE SR A LA R E SR E NHTR I I8 A UERUs RS DI S B 2T - ARAES \SCRE 5
AL > RE A& Ry
(A) s \SCRE BHRIF T AN SR E B[R - ARy BT 752251 SRE AT DAE T
(B) TAE (2023 £ 2 H ) &S NSCREH LM - A =R AR ELIER 2B FDA f2 A
(C) #as A\ SORE SRRESRE SRS - TR TSRt ENSL > AR R SRt
(D) Has \SRE BRI AR SCRE - EALREIRE S - HFEE D

== 4(O)

4. thes \SRE AT DURILL M & iadF - DUZRRERPRATFR Bt foa e 5
(A) B RESENRGETHERE SRR
(B) &AM A (fluoroscopy)
(C) ZREWNHEE N (radial-probe EBUS)
(D) LLEEZE
=)

5. (BRI BRI T RAR G R HIPTER ?
(A) Amikacin
(B) Rifamycin
(C) Fosfomycin
(D) Ethambutol
(E) Macrolide

=4O

6. A& 2 AR S A S R AR B i IR Ee i ?
(A) JERIFRER
(B) W AHVEIBIEGEMA =
(C) BHlmABIBEEARTES [(FEER
(D) ZEHUAERFEHELZEWER G IER
(B) LLEEZ
EH(B)
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* How?— FAEA - BiF - OIS - RARR

Outline

* Asthma
* Definition
« Treatment algorithm

* Treatment evolution
« The role of LAMA n asthma
« MITT {multi-inhaler triple therapy) and its advantages
« SITT (Single-Inhaler triple therapy) and its advantages
* Questions to be answered
« SITT better than MITT?
+ The best policy?

Trings o remind!
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Diffuse i
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+Imaging:
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Value through
innovation
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Family-owned since 1885, Boehringer Ingelheim is one of the pharmaceutical
industry’s top 20 companies worldwide. Some 50,000 employees create
value through innovation in the business areas human pharma and

animal health. In our role as partner of our patients we concentrate on
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researching and developing innovative drugs and health care therapies
that can improve and extend their lives.
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