) Ioteta

G/ INHA UNIVERSITY




Contents

 Etiologic factors: environmental risk factors, host susceptibility

« Pathophysiology&Phenotypes: microbiome & virome
disturbance, Immune cell phenotypes, multiomics endotypes,

cellular senescence



Etiologic factors

« Smoking
« Air pollution
» Biomass-burning smoke exposures

* Host Susceptibility: Prenatal smoking (CC16), birth weight and

gestational age, childhood overweight



§
International Journal of Chronic Obstructive Pulmonary Disease DO\;O[JI‘C?S ?_5{ fa’

Taylor & Francis Group
8 ORIGINAL RESEARCH Passive Non-Passive
Increased Incidence of Chronic Obstructive Smoking Group | | Smoking Group

Pulmonary Disease in Women Due to Long-Term

: . FEV1 (L 2.97+0.61 3.25+0.37
Passive Smoking S J1 L

Zhenkun Liu*, Mingzhi Jiao*, Jiling Lv, Qizheng Han FEV1% Predicted 78.20+10.18 81.47+14.69
MO 72t S o 2 Qs COPD B S A FEVI/FVC Ra(tojo‘; 83.32+11.20 87.23+10.32
a community-based cross-sectional study involving Small Airway Reduced MEF Normal MEF
Dysfunction
2,360 women aged =40 years in Jinan, China (2022-
PRISm 5.74 2.91
2023) Prevalence (%)
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7é|-7| 7|_|-7|;‘|| %99' 72‘49' and GOLD Increased Decreased
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Int J Chron Obstruct Pulmon Dis. 2025 Aug 7;20:2745-2752.
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RE“IEW ’.‘,l Check for updates
Association of electronic cigarette use and risk of COPD: a

systematic review and meta-analysis

Study logOR SE Weight OR [95% CI] OR for COPD
Muhammed Shabil'-'*, Ajay Malvi>'®, Mahalaqua Nazli Khatib®, Subbulakshmi Ganesan®, Mandeep Kaur®, Manish Srivastava®, . 4 _ :
G. V. Siva Prasad’, Pranchal Rajput®, Brijendra Mohan®, Diptismitha Jena'?, Ganesh Bushi', Sanjit Sah'", Prakasini Satapathy'?, A. Wills 2022 0.4383 01327 21 '70/" 1.550 [1 '195j 2.010] .
Shailesh Kumar Samal™ and Edward Maweije 2 Barrameda 2020  0.5008 0.0918 25.8% 1.650 [1.378; 1.975] =
Cordova 2022 1.0986 0.7143  2.3% 3.000 [0.740; 12.166] :
Goldberg Scott 2023 1.0080 0.1709 18.1% 2.740 [1.960; 3.830] —.—
Study logOR  SE Weight  OR [95% CI] OR for COPD N. Bhatta 2019 0.5988 0.3725 7.0% 1.820[0.877; 3.777) —8— FOrmer users
: O. Antwi 2021 0.3784 0.0995 251% 1.460 [1.201; 1.774] —-
A. Wills 2022 0.1484 0.4566 2.9% 1.160 [0.474; 2.839] e ;
Barrameda 2020 0.3853 0.2015 13.0% 1.470[0.990; 2.182) - : i
Bircan 2021 0.4447 02704 7.8% 1.560[0.918: 2.650] - Pooled OR 100.0% 1.766 [1.418; 2.200] ->
Cordova 2022 1.8718 1.9898  0.2% 6.500 [0.132; 321.116) g Prediction interval [0.979; 3.186] — ;
D. Osei 2019 0.5596 0.3061 6.2% 1.750 [0.960; 3.189] e Heterogeneity: Tau? = 0.0401: Chi’ = 11.27, df = 5 (P = 0.0462); I> = 55.7% J '
Goldberg Scott 2023 0.7701 0.2194 11.3% 2.160 [1.405; 3.320] —=— 02 05 1 2 5 16
M. Paulin 2022 0.3075 0.7245 12% 1.360[0.329; 5626] ——f+——
N. Bhatta 2019 0.3646 0.4668 2.8% 1.440 [0.577; 3.595] ——— s o s o c o co
0. Antwi 2021 0.4253 0.2347 10.0% 1.530 [0.966; 2.424] o tudy logOR E Weight R [95% CI] R for COPD
Parekh T 2020 0.3148 0.6556 1.5% 1.370[0.379; 4.952) —_—r— Current users ,
Perez 2019 0.3577 0.1862 14.8% 1.430 [0.993; 2.060] - 4 . =
Song 2024 0.0770 01582 19.1% 1.080[0.792: 1.472] - A. W|II§ 2022 0.1655 0.2908 20.8% 1.180 [0.667; 2.087] -
Thomas A. Wills 2018 0.9478 0.9005  0.8% 2.580 [0.442; 15.071] ; D. Osei 2019 0.4121 0.3061 18.8% 1.510 [0.829; 2.751] T
Xie 2020 0.3853 0.2832 7.2% 1.470[0.844; 2.561)] T O. Antwi 2021 0.3577 0.1709 60.3% 1.430[1.023; 1.999 B -
Young Kim 2024 0.7916 0.7135 1.2% 2.207 [0.545; 8.936] e [ ! : Ever users
Pooled OR 100.0% 1.473 [1.260; 1.723] . Pool.ed.OR‘ 100.0% 1.388 [1.070; 1.801] <
Prediction interval [1.135; 1.912] —_— Prediction interval [0.784; 2.458] ———
Heterogeneity: Tau? = 0.0084; Chi® = 8.86, df = 14 (P = 0.8401); ° = 0.0% ' T T T L Heterogeneity: Tau® = 0; Chi® = 0.42, df = 2 (P = 0.8115); I° = 0.0%' T T T 1

= Seventeen studies (1087 records screened) included

Of
of

« UAHEE AFE 2 X ALE AL, kA ALE AL SHHO|2E AE S At L5 COPD oddsS S7HA| &

r
-

» The pooled odds ratios 1.48 (95% CI: 1.36—1.61) for current users, 1.84 (95% CI: 1.51-2.23) for
former users, and 1.79 (95% CI: 1.42-2.25) for ever users.

npj Prim. Care Respir. Med. 35, 31 (2025)



Inhaled Cannabis, Asthma, and Chronic Obstructive
Pulmonary Disease: A Population-Based Cross-Sectional e
Study of n=379,049

Adults
Alison S. Rustagi, MD PhD2®, Abra M. Jeffers, PhD**%, F. Julian Graham, BAT%, )OS ég:':ltser Older -
Beth E. Cohen, MD MAS'?, Christopher G. Slatore, MD MS%€. Amy L. Byers, PhD MPH!#-10.12, Than% 0 Than 50
Stanfon A. Glantz, PhD'!, and Salomeh Keyhani, MD MPH'? ) No
Higher N
: significant
COPD risk COPD risk

Cross-sectional data from the 2016—2020 Behavioral

Risk Factor Surveillance System (BRFSS)- CDC7} OY Inhaled Cannabis and Respiratory Diseases
A 2AIots U2 Mt E22AE, 3219 A8 o

B, dig 52 28 2 /2 5= =AL

Among n = 379,049, n = 23,035 reported inhaled
cannabis use.

50| O/2HO| M= cannabis inhalationO] COPD2| odds
£ 37 Z

X & EHOIM cannabis inhalationol asthma, COPD2
odds £ S7tA| O L}, H S AKX} S T A=
asthma':'f =TtAZ

J Gen Intern Med. 2025 Sep 4:10.1007/s11606-025-09833-8.
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Ambient Air Pollution and Chronic Obstructive Pulmonary Disease:
The Multiethnic Cohort Study

Sungshim Lani Park', Daphne Lichtensztajn®, Juan Yang?, Jun Wu*, Salma Shariff-Marco®®, Daniel O. Stram®,
Pushkar Inamdar', Scott Fruin®, Timothy Larson®, Chiuchen Tseng®, Veronica W. Setiawan®, Scarlett Lin Gomez*~,
Jonathan Samet’, Loic Le Marchand', Lynne R. Wilkens', Beate Ritz®, Anna H. Wu®, and lona Cheng®*®

Table 4. Associations of gaseous and particulate matter air pollutants assessed by kriging interpolation with COPD risk by nSES
at Medicare enroliment among MEC-CA Medicare participants, 1993-2015

nses at Medicare Enroliment
[Copssoro]

Air Pollutants Cohort n Case n 95% Ci Cohort n Case n HR 95% CI P-Het
NO, 22,743 6914 1.32-155 12,246 3,148 1.23-1.60 0.77
NO, 22942 7,007 1.33-164 12413 3,215 1.15-152 0.22
PM 5 22924 7,003 128151 12410 3,216 1.18-1.51 0.60
PM,o 22,951 7,010 1.05-1.18 12416 3,217 1.04-122 0.81

22 946 7,007 1.61-2.17 12414 3,216 1.39-229 0.75
04 22952 7,009 0.78-0.91 12,418 3,217 0.75-094 097

Definition of abbreviations: Cl = confidence interval; CO = carbon monoaxdde; COPD = chronic obstructive pulmonary discase; HR = hazard ratio;
MEC-CA = Multicthnic Cohort Study-California; NO2 = nitrogen dioxide; NOx = nitrogen oxide; nSES = neighborhood sociocconomic status;

0O, =o0zone; P-Het = P for heterogencity, PM. ., = particulate matter with an acrodynamic diameter =2.5 pm; PM,,, = particulate matter with an
acrodynamic diameter =10 pm; ppb = parts per billion; Q=quintilc.

HR represents the increase in COPD risk per 50 ppb NO, (kriging), 20 ppb NO. (kriging), 10 pg/m® PM,, and PM,,, (kriging), 1,000 ppb CO
(kriging), and 10 ppb O (kriging). Models were stratificd by age at cohort entry and adjusted for race and cthnicity (among race and cthnicity
combined models), sex (among sex combined models), smoking intensity and duration, education, marital status, occupation, nSES, body mass
index, vigorous physical activity, and asthma._

COPD _
risk factors Nitrogen Oxide Nitrogen
Dioxide

PM2.5 PM10 CcO UFP

22| ZL|OFOf AH=ot= MIL|AH O] ==
AF MH| & Z = HO| 7H =l CHet
S SEHOrZ2|7HA|, 2=A, 2rElA|, =

8,654 = &L =2 ot LIQIE A=

Air pollutant2} COPD & 2td -2 African-

American, Latino, Japanese-American &

ZFREOI A 2HEHED (White EHZHRHO) A = 2

BE|X EF)

Socioeconomic status (SES) 0f 2tA| g1 0]

ZHEE[ 0 H[==5HX| 2 LatinoOf| A= low
7

SESOIA O 28+ Q1

Ann Am Thorac Soc. 2025 May;22(5):698-706.
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OPEN Joint effects of air pollution and
diet patterns on the risk of chronic
obstructive pulmonary disease

EnlinYe23, Zihan Xu'%3, Xuefei Hou'">3, Yingbai Wang'2, Chuxun Zhou'?,
Jiaofeng Xiang'2, Jia Wang?, SuruYuel & Jiayuan Wul:2=

314,226 participants from UK Biobank Cohort Study (England, Scotland, \Wales)
Diet pattern score (1}, {4, E M, 75 =, B E S35, dH53=):. ¥2H
COPD risk 57}, HR 1.31 (95% Cl: 1.21-1.42)

Air pollution score (PM2.5, PM2.5-10, NO,, NOx): =2 ™ COPD risk 57f, Q5 HR
1.13 (95% Cl: 1.05-1.22)

F o000 2% 2it= FIH O 2 LIELA| HUS

Sci Rep. 2025 Apr 22;15(1):13939.
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Maternal Smoking and CC-16: Implications for Lung Development and COPD
Across the Lifespan

Previo

Joselyn Rojas-Quintero , Rosa Faner, Chia-Ying Chiu , Jeff T. Kue , Yun Zhang ; 'YDavid Sanz Rubio ; Adrianne S.
Colborg , Constanze A Jakwerth ; "C'Carsten B. Schmidt-Weber , Anke-Hilse Maitland-van der Zee ; Mahmoud I.
Abdel-Aziz, Aprile L Pilon, Caroline A Owen ; Erin ). Plosa , Gregory L. Kinney , "“Sharon Mc-Grath Morrow ;
Mariacarolina G. Gazzaneo , Nahir Cortes Santiago ; "“'Krithika Lingappan , Julie Ledford , Jason Spence , Jennifer
M. Sucre , Maor Sauler, "'Tianshi David Wu , '"C)Alvar Agusti , Asa Wheelock ; Sabina Illi, Erika von Mutius ;
Russell P. Bowler , \Z'Bartolome Celli ; "'Steven H Abman , 'Z)). Michael Wells , "“'Francesca Polverino ; , ALLIANCE
study group, ECLIPSE and COPDGene investigators... Show less

Club Cell protein 16 (CC16) : key determinant of lung health, with low levels associated with impaired

lung development, reduced lung function, and COPD.

CC16 measurement in 4 Human Cohorts + Mouse Models

= COPDGene (n=1,062) — plasma

= ECLIPSE (n=2,164) — plasma

» ALLIANCE (n=63) — nasal brushings
» LTRC (n=44) — peripheral lung tissue

Maternal smoking exposure history collected

Am J Respir Crit Care Med. 2025 Oct 7.doi: 10.1164/rccm.202504-08540C. Online ahead of print.
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Am J Respir Crit Care Med. 2025 Oct 7.doi: 10.1164/rccm.202504-08540C. Online ahead of print.



M S0 225X 2 820= EfOt7| CcC16 H

A= o &
No Maternal Lung development & function
Smoking development through aduithood

« AtELbF EE = DA 2A
SHOZ CC16&Y L, epithelial
injury (fibrosis, inflammation,
apoptosis, oxidative stress)&

ﬂ Preserved lung development and function
Bronchial branching

tIIZB; Alveolarization A=4-1,
Maternal
Smoking - 59| F[0|A=CcCc16= &
Exposure Z=™ airway branching EI%
- » * Protective effects of rhCC16

‘001 6 Reduced! hing Early onset COPD
and alveolarization

A ’|: ed‘F;v dact were absent in the context of
cceilerat ; decline . . .
‘ Faster emphysema progression integrin a2 deficiency.

Working Hypothesis

Am J Respir Crit Care Med. 2025 Oct 7.doi: 10.1164/rccm.202504-08540C. Online ahead of print.



Gestational Age and Birthweight Predict Airflow Obstruction "
A Study from the Swedish National Airway Register

Maria Odling’?, Mikael Andersson Franko', Helena Backman®, Lowie E. G. W. Vanfleteren*®

, Caroline Stridsman®*,
and Jon R. Konradsen®®*

! FEV,/FVC <LLN I

44,778 individuals with asthma or COPD
= PFT during 2014-2022, both GA and
birthweight data between 1973-2015

Children,
7-18 yr (n=19,004)

Young Adults,
19-30 yr (n=10,864)

Middle-aged Adults,
31-49 yr (n=14,910)

Perinatal Factors ORcrude 95% €l ORagjustea® 95% Cl  ORcryge 95% CI

Gestational age

ORagjusted”  95% Cl

ORcruge 95% CI

ORagjustea”  95% Cl

E Xl <=
E"n | t 52?; 3.72-8.94 SBI?; 3.76-9.18 322‘4 1.33-9.97 BPD7|- SiElal- , :Ol oo
remely preterm . ) ) . ) . J ) )
Very preterm 2.56 1.68-3.88 2.55 1.66-3.89 6.21 3.76—10.26 AI’Ol‘ Ol 42 %I:—CID— AC> OH X H O“ 4 le
Moderate preterm 259 1.55-4.32 2.47 1486414 291 1.704.99
Late preterm 143 104196 139  101-191 209 152288 airway ObStrUCtmn risk 7|' 7k
Postterm 0.9 0.83 0.C 0.83—1. 0% 0.87—1.20 7(.| AF AHo
Birthweight, z-score x-” = o '—l- late preterrﬂE
3A Bef Bef Bef Re 7
[sca T R Oy | 2rWay obstruction risk7t &7k
Uﬂb Ubﬁ—'l?.’! U.ﬂ4 Ubl’—.l .Zb 1.4 U. 99 U 34 UU U 10 U.o .0 U).04 .0
Children, Young Adults, Middle-aged adults,
Joint risk sets of 7-18 yr (n=19,004) 19-30 yr (n=10,864) 31-49 yr (n=14,910)
perinatal factors N OR.yge 95% Cl OR,gusied” 95% Cl OR.ge 95% Cl  OR,gueted 95% Cl  ORgpae 95% Cl  OR,gjustea” 95% Cl
Term or postterm, AGA 39,915 Ref Ref Ref Ref Ref Ref
Term or posrtem'l 2,738 0.78 0.57-1.07 0.76 055-1.05 1.19 0.91-1.57 1.13 0.85-1.50 145 122-1.72 1.47 1.23-1.76
1.44 1.05-1 98 1 38 1.00-1.91 1.93 1.38-2.70 1.97 1.40-2.78 1.67 1 29—2 16 1.74 1.33-2.26
: . } ; . r: : - - .00 40-10.0 w{: ) - 08 2 32
Moderate or very 641 256 1.84-3.54 2.39 1.70-3.37 4.26 2.96-6.13 4.15 284606 4.01 281-574 4.09 2.84-5.90
preterm
Extremely preterm 143 5.74 3.71-8.88 5.94 3.80-9.29 3.67 1.34-10.03 4.85 1.70-13.82 4.26 1.02-17.86 2.75 0.53-14.21

Ann Am Thorac Soc 2025; 22(10):1522-30



Gestational Age and Birthweight Predict Airflow Obstruction
A Study from the Swedish National Airway Register

Maria Odling'?, Mikael Andersson Franko', Helena Backman®, Lowie E. G. W. Vanfleteren*®, Caroline Stridsman®*,
and Jon R. Konradsen®*®*

C C 7;||o| XAlIS |_._*I-I | = -||'c'>' °|'54
'E|_|_I-——I—|_I'|_x—|—|71Tx|_I-T|:|
FEV,/FVC <LLN ol = -
Children, Young Aduits, Middle-aged Adults, 37 I'Ql‘ = tl' El 7'” E Jlll-
7-18 yr (n=19,004) 19-30 yr (n=10,864) 31-49 yr (n=14,910)
Perinatal Factors  ORgnge 95% Cl  ORagustea® 95% Cl  ORnuge 95% Cl  ORagusted™ 95% Cl  ORcyge 95% Cl  ORagusted”  95% Cl . = L.=| —>c O‘” A _I G A EH Hl XFO = AH x_” = S G A
| oike ~= 3N )
Gestational age
Term Ref Ref Ref Ref Ref Ret
Extremely preterm  5.76 372-8.94 587  376-9.18 3.64 1.33-9.97 357 130979 418 1.00-17.52 399  0.95-16.72 - -
Very preterm 256 168-388 255 166389 621 3761026 626 376-1036 435 263720 439 265727 o 7| = X—” of Ol e XJ7I™H O = = :7|- OR
Moderate preterm 259 155432 247 148414 291 1.70-4.99 287 167-492 356 215591 354 213587 — T1 — Tlo= 1 -1 — o
Late preterm 143 1.04-1.96 139  1.01-1.91 200 152-2.88 207 150284 164 1.27-212 164  127-2.11
Postterm 097 083113 097 083113 102 0.87-1.20 103  087-121 103 093115 1.03 093115
Birthweight, z-score 1 49
AGA Ref Ref Ref Ref Ref Ref .
SGA 064 041-1.02 063 039099 1.19 0.84-1.68 116  0.82-164 150 1.24-1.82 149 123181
LGA 086 058-127 084 057-125 141 0.99-2.02 144  100-206 118 0.85-1.63 117 0.84-1.62
Lt O} 2 X|2X 7|20
. .  SGAE B0 052 X|HH 7| /AHete
Children, Young Adults, Middle-aged adults,
Joint risk sats of 7-18 yr (n=19,004) 19-30 yr (n=10,864) 31-49 yr (n=14,910) N N o
perinatal factors N ORgyge 95%Cl ORggumes® 95%Cl ORpuse 95%Cl ORugumed® 95%Cl ORguge 95%Cl ORggued’ 95% CI _?_l cl>:-l| Ol Q ol E:I |7—<|'E
Term or postterm, AGA 39,915 Ref Ref Ref Ref Ref Ref
Term or postterm, 2738 078 057-1.07 076 0.55-1.05 119 091-1.57 113 085150 145 1.22-1.72 147  1.23-1.76 — -
SGAr LGA = SANSO| A0t H7|s0= 2 EF2
Late preterm, AGA 1,277 144 105-198 138 1.00-1.91 1.93 1.38-270 197 140278 1.67 1.29-2.16 174 1.33-2.26 o o - - Oo =
Late preterm, SGA 64 092 0.12-690 086 0.11-647 587 220-1567 6.88 2.49-19.01 1.78 0.67-4.74 1.98  0.73-5.34
or LGA
Moderate or ve 641 256 1.84-354 239 1.70-3.37 426 296613 415 284606 401 281-574 409 284590 [ — | re)
preterm i Dlxlxl CL)'él'-xlnl_l-, A||7_|-O| x| EI- ] :l- %:I%I:O
Extremely preterm 143 574 371-888 594 3.80-929 3.67 1.34-1003 4.85 170-13.82 4.26 1.02-17.86 275 0.53-14.21

CC 24| KXl A O|©
El T%ﬂoHETNIKD

Ann Am Thorac Soc 2025; 22(10):1522-30
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Childhood body size and risk of chronic obstructive pulmonary disease in
adulthood: a prospective cohort study

Frida R. Hansen *“®, Dorthe C. Pedersen *®, Flemming Madsen *®, Helena Backman "®,

Jens-Ulrik S. Jensen ““®, Allan Linneberg *®, Katja B. Leth-Mgller *©, Jennifer L. Baker *

COPD hazard ratio

20

Childhood BMI trajectory N HR (95% ClI)
Women O:I A
o
Below average 28932 0.91 (0.87-0.95)
Average 55939 1 (ref) n
Above average 37367 1.1 (1.06-1.15)
Overweight 13755 1.26 {1.19-1.32) —a—
Obesity 2872 1.65 (1.49-1.82) —_—
Men L Aq
a0 o
Below average 32446 1.01 (0.97-1.06) ——
Average 60536 1 (ref) ]
Above average 35055 1.07 (1.03-1.12)
Overweight 10443 1.16 (1.09-1.24) —_—
Obesity 1937 1.40 (1.20-1.62)
T T T 1
0.80 1.0 1.5
HR, 95% CI

Prospective cohort of 276,747 children (born
1930-1982) from the Copenhagen School
Health Records Register

6-15M S8l 7|, HE= B2 22 BMI
trajectory 55HA| 2 labeling+ BMIZ|EF H| Bt |abel
OEZIAZE BMIZ AESHCE 55 27|
COPD 2 #|=&0| 24 S7I (obesityOFL| H 2f
c)

010t0j Al ‘= O| St BMI trajectory= COPD ¢
o Z4A(HR0.91) QF &2t

childhood overweight/obesity7} Z=7| COPD %

HAEE HBE + U

Respir Med. 2025 Nov:248:108416.
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Lin et al. Journal of Translational Medicine ~ (2025) 23:962 Journal of Translational

https://doi.org/10.1186/512967-025-06986-2 ..
Medicine

= Single-center, China, 88 COPD, 20 control, BAL fluid, Multi-
RESEARCH ~ OpenAccess

[ icrobi - : . ® omics analysis
Airway microbiota and immunity associated == y

with chronic obstructive pulmonary disease . .
severity P g = COPD HRI0A 7[EL| otatd = Q|0 = MMl 2 57|

st 1
* N . . .
Zhiwei Lin'?" Yueting Jiang'", Huifang Liu*", Juhua Yang?, Bin Yang?, Ke Zhang?, Peiren Tang?, Bo Xiang'” and hlo:l-?ilx.“ iEJ-I—I- 7IE DIAOIII%EE Egl-, § alrway dySb|OS|SE
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. . . ShK=
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Antibiotic resistance
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J Transl Med. 2025 Aug 26;23:962.



Lin et al. Journal of Translational Medicine (2025) 23:962
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Journal of Translational
Medicine

Airway microbiota and immunity associated =~ ==
with chronic obstructive pulmonary disease
severity

Zhiwei Lin'?", Yueting Jiang'", Huifang Liu®", Juhua Yang?, Bin Yang®, Ke Zhang?, Peiren Tang?, Bo Xiang'" and
Baoging Sun'”

C

1001

Streptococcus
B Pseudomonas
. Haemophilus

Control 2} COPD overall #+32| X} 0|

S5 COPD 2HXH0A= 7| = LY O] =
A5}, Moraxella} Streptococcus 22 'é'%'%’éi M=ol 5
Al 2HdX e SHAS7F

D

100
B Pseudomonas_aeruginosa

B Haemophilus_influenzae
Streptococcus_pneumoniae

75 _ 75- B corynebacterium_segmentosum
._ Corynebacterium Microbacterium_sp._PM5
Prevotella Klebsiella_aerogenes
Klebsiella B Mycobacteroides_abscessus
Microbacterium 50- I Staphylococcus_aureus

Relative Abundance(%)
L4 ]
L]

25 Tropheryma
" Rothia

B Escherichia
0 Others

COPD Control

. Staphylococcus
B Mycobacteroides
. Cutibacterium

B cutibacterium_acnes

| Prevotella_melaninogenica
Tropheryma_whipplei

251 B Escherichia_coli

. Rothia_mucilaginosa

B stenotrophomonas_maltophilia
Streptococcus_milis

01 Others

COPD Control

Relative Abundance(%)

J Transl Med. 2025 Aug 26;23:962.



Xia et al. Journal of Translational Medicine (2025) 23:557 Journa | Gf
https://doi.org/10.1186/512967-025-06553-9

Translational Medicine

RESEARCH Open Access

. . . ®
Association between oral microbiome

diversity and chronic obstructive pulmonary
disease in the US population

Xian-xin Xia', Chuan-xiang Li' and Hong-rong Guo'”

6061 participant from NHANES, 2009-2012

Oral microbiome testing was conducted using oral rinse samples

HE L 72| ChY/Ed 0| =25 COPD risk’} &2 (Observed ASVs: OR = 0.964 (95%

Cl: 0.936-0.993)
COPD2f non-COPD 2| & Ol d=+30| 722t X0| & ERl=

Composition= databased| 20 & = QIS

Front Med (Lausanne). 2025 May 12:12:1529495.
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Bacteriophage diversity declines with COPD
severity in the respiratory microbiome

Ryan A. Cook, " Alise J. Ponsero,! Andrea Telatin,’ Yugiong Yang,? Zhenyu Liang,? Fengyan Wang,? Rongchang Chen,?
Zhang Wang,” Evelien M. Adriaenssens,' Martha R.J. Clokie,” Andrew D. Millard,* and Christopher E. Brightling®

lViraI Diversityl

T Disease Severity T

» 135 sputum metagenomes from 99 COPD patients and
Airflow limitation (GOLD stage) negatively correlates with viral diversity in COPD patients.
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Cell Rep. 2025 Oct 28;44(10):116413.
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Lung NR3C1" and CXCR6"" T cells
distinguish immunopathogenesis of
human emphysema

™ Check for updates

Yun Zhang ® '?, Maor Sauler ®3, David B. Corry ® **5, Scott A. Ochsner ® ®, Sarah Perusich®,
Li-Zhen Song', Joshua Malo’, Raul San Jose Estepar®?, Francesca Polverino® 2% &
Farrah Kheradmand ® 472

Lung CD4 T Lymphocytes

000®
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Memory Effector Effector
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Migratory

PPARY Dendritic Cells

Macrophages

Increased NR3C1
CD4 and
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Preserved lung
function

%LAA<5%

%LAAZ5%

» SCRNA sequencing data using a total
of 62 human lung tissues

» Non-emphysematous COPD (n=21)
» Emphysematous COPD (n=16)
= Control (n = 25)

» NR3C1: glucocorticoid receptor, NE-
COPDO|M = 74O /UK THE-
COPDY A= &2

= CXCRG6Nigh effector memory CD4 T Af| &
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Commun Biol. 2025 Sep 24;8(1):1353.
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—venous—lymphatic =2 A1 - =zt

7| %0, emphysema (7| & ¥1)

Targeting Airway Immunity in Lung Disease

Mice with lymphatic dysfunction develop pathogenic lung tertiary lymphoid
organs that model an autoimmune emphysema phenotype of COPD

T A R 1L L re}
Barbara Summers,! Kihwan Kim,' Anjali Trivedi,! Tyler M. Lu,23* Sean Houghton,? Jade Palmer-Johnson,! " C L E C- mou Se - -LL:” TLO( EII- X I i 7 | -IL—-l-) %:)I
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* Emphysema phenotype + prominent TLOs
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OPEN Distribution of two CD4*FOXP3* T
cell subpopulations reflects disease
phenotypes and prognosis in COPD

Jia Hou*™, Jiale Zhao'+*, Hua He*, Weirong Ma', Dan Wang’, Xinru Peng!, Xiahui Ge*™ &

Juan Chen4&

= 15 control and 41 COPD patients, China
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Epigenetic profiles integrated with transcriptomic reveal
the difference between COPD and PRISm in KOCOSS-NIH

Eun-A Choi' - Hyun Jeong Kim' - Youlim Kim? - Han Byul Jang' - Yong Il Hwang® - Young-Youl Kim' - Kwang Ha Yoo? .
Hye-Ja Lee’

KOCOSS-NIH &A HX|AE2| A+ 2016-2020

Epigenome-Wide Association Study (EWAS) (n = 572) and RNA-sequencing (n = 60) were
performed on blood samples, and EWAS was replicated in KOGES (n=98)

Massive epigenetic differences (39,980 CpG sites): differential methylation between PRISm vs
COPD

Seven key gene regions (EEF1A2, EMP2, EPCAM, MTSS1L, ARHGEF10, HYDIN, FADS2) :

Differentially methylated and differentially expressed—3% A7 target2 22| ZHX| &

Funct Integr Genomics. 2025 Apr 10;25(1):86.
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Cross-Trait Genome-Wide Association Study .
Identifies Shared Genetic Risk Loci Between |
COPD and Five Autoimmune Diseases

. . . . 73
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EWAS in COPD by biomass-burning smoke exposure identifies low levels of

endothelin-1 by hypermethylation of EDN1

Salvador Garcia Carmona (%, Ramcés Falfan-Valencia %, Juan C. Fernéndez Lopez 2° ﬂIEJandra Ramirez-

Venegas (-, Fernando Morales Gonzalez (°, Maria E. Ramirez Diaz 9, Filiberto Cruz-Vicente %, Maria L. Martinez-
Gémez Rafael Herndndez-Zenteno (°, Ingrid Fricke-Galindo «° Raul Sansores 49 and Glona Pérez-Rubio +*
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Biomass-burning smoke (=100 hours per

year for 210 years; self-report data)
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Epigenomics. 2025 Aug;17(12):793-801.
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Shorter telomere length in COPD cases =

secondary to biomass-burning smoke
exposure

Angélica Dominguez-de-Barros'*!, Gloria Pérez-Rubio™, Ingrid Fricke-Galindo®, Alejandra Ramirez-Venegas®,
Malena Gajate—Arenasu, Rafael Hernéndez—Zenteno“, Salvador Ga rcia—Carmona3, Robinson Robles—Hernéndez4,
Maria E. Ramirez-Diaz’, Filiberto Cruz-Vicente®, Maria L. Martinez-Gomez’, Jacob Lorenzo-Morales'#, Ramcés Falfan-
Valencia®* and Flizabeth Cordoba-Lants'"

189 patients, never smoker, >40yr, exposed to biomass-burning

smoke exposed (BE), Mexico

Telomere length declines with age & biomass-burning smoke

exposure
BE-COPD patients have significantly shorter telomeres

No correlation with spirometry within BE-COPD cases

1.39 vs. 0.89; p<0.001
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