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Changes in acute kidney injury 2
epidemiology in critically ill patients: il
a population-based cohort study in Korea el i T sl

Proportion of AKI (%)
Numibe r of patie nts with AKI (n)

Case
1 P 23 1 23 4 . 1 0venall ez Mate o Female
Subin Hwang .‘Hyejeong Park_“, Youngha Kim .[?apbee Kang*~, Ho Suk K.u . Juhee Cho™~, Jung Eun Lee”, Propertion e Overall - = Male vssess Female
Wooseong Huh®, Eliseo Guallar™, Gee Young Suh®®* and Hye Ryoun Jang* Fig 1 Yearly toench of scute ity ey in Crtcall [ gaents is Kores Betwee 2008 el 3014 Bars sepeserit atciuse rusmber of oaly |
Daents e iy mjury (AR (nes segneert Droportion of CECaly IF patients win AKX among 81U patents, Inddenie Nowsed Som
7% 1 X080 3% 1 2018 (pfor treng < 0001)
- \
S
" - g : : 4 15000
Background: Although no specific treatment facilitates renal tubular regeneration in acute kidney injury (AKI), the
rapid increase In aging populations with more comorbidities and advances in critical care management are expected
to change the epidemiology of AKl. However, few recent studies dissected the current epidemiclogic characteristics i 12000
- -

of critically ill patients with AKL We investigated recent epidemiologic changes in severe AKl in critically ill patients
Methods: All adult admissions to intensive care units (ICUs) in Korea from 2008 to 2015 were screened using the
national health insurance review and assessment database, and 1,744,235 patients were included. Clinical characteris
tics and changes in AK incidence and mortality rate were analyzed

™ -
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Mortality in patients with AKI (%)

Numbe r of denths in patie nts with AKI (n)

Results: The incidence of AKl increased from 7.4% in 2008 to 8.3% in 2015 (p for trend <0.001). Age-standardized AKI 35
rate was 70186 per 100,000 person-years. In-hospital mortality significantly decreased from 39.1% in 2008 to 37.2% in
2015 (p for trend < 0.001) with 2427.6 deaths per 100,000 person-years, Patients with AKI showed higher in-hospital 3000
mortality, prolonged ICU length of stay, and higher total cost. Multivariable analysis showed increased risk of in-
hospital mortality (adjusted odds ratio [OR] 3.74), mechanical ventilation (OR 2.87), ECMO (OR 6.99), and vasopressor 30 " ! ) ! L . J 0
requirement (OR 2.75) in patients with AKL 2008 2000 2010 2011 2012 2013 2014 2015
Conclusions: Recent advances in medical management for AKl have improved In-hospital mortality of critically ll Year
patients with AKI despite increases in the elderly population and AKI incidence Case —=Overall ez \Male == Female
Kevwanrde: Aciite bidnay inhiry Criticaliv il natiente Intenciue cae anit Mortality P‘m — Overall - - . Female
r. POTIRY G N OFRICEY B DATRSS W AOUEe KONey Injury I Komd Detween JO08 ) § WEPESan] N by of

caly Il patents with acute lideey njury JAKDL Ines represent mortaity of crticaly I patieets with AKL Mortaity decreased fiors 35 1




2 H7c|o|E{o| &8 - $15H mjo}

@ESC

European Journal of Heart Failure (2024) 26, 1594—1603 RESEARCH ARTICLE

European Society doi:10.1002/ejhf.3333

of Cardiology

In-hospital and long-term outcomes of
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and results

This study sought to examine the difference in clinical characteristics, treatment strategy, trends in mortality, and
medical costs according to the aetiologies of cardiogenic shock (CS).

This was a population-based, nationwide, cohort study from the Korean National Health Insurance Service database.
All CS adults (>18 years) were admitted to an intensive care unit from January 2010 to December 2020. The primary
outcome was in-hospital mortality. The secondary outcomes were cardiac replacement therapy (left ventricular

isted device impl or heart transpl ), all-cause mortality, ischaemic stroke, rehospitall for
heart failure (HF) during follow-up, and actual in-hospital medical costs. Among 136 092 individuals with CS, 48704
(29.7%) cases were due to acute myocardial infarction-related CS (AMI-CS), and the remaining 87 388 (71.3%) were
due to HF-CS (ischaemic cardiomyopathy [ICM] vs. non-ICM, 49 504 [56.6%] vs. 37884 [45.4%]). Patients with
HF-CS were older, less likely to be male, and less likely to receive mechanical circulatory support, compared to those
with AMI-CS. During the 10-year study period, the in-hospital mortality rate decreased, and actual medical costs
tended to increase, regardless of CS aetiology. Compared with AMI-CS, HF-CS was associated with higher risks
of in-hospital mortality (40.3% vs. 28.5%; adjusted odds ratio [OR] 1.47, 95% confidence interval [CI] 1.43-1.52),
cardiac replacement therapy (adjusted OR 1.65, 95% Cl 1.16-2.34), as well as follow-up mortality after successful
discharge (19.3% vs. 8.5%; adjusted-hazard ratio 1.54, 95% Cl 1.48-1.59). HF-CS had lower medical costs than
AMI-CS (adjusted ratio 0.79, 95% Cl 0.79-0.80).

With medical advances during the past 10 years, the mortality of CS has decreased significantly, but the mortality of
HF-CS remains high. The findings highlight the need for effective treatment strategies for patients with HF-CS.

T Contributed equally as first co-authors.
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174,228 Patients with CS from Nationwide Cohort in Korea
(January 1, 2010 ~ December 31, 2020)

Long-Term Mortality According to Etiology of CS |

Exclusion

Previous history of shock (n=14,673)
Anaphylactic shock (n=318)

Unspecified etiology of shock (n=23,147)

fwn w=s AMI-CS  wmm |CM-CS === Non-ICM-CS

0 1 3 4

Follow up years

37884 14938 11512 8932 6831 5132
14090

136,092 Patients with CS
Admitted to Intensive Care Unit

- 40504 18427 11000 8430 6381
48704 26863 21840 17691 14022 10780
A | Trends in Mortality and Costs of Cardiogenic Shock |

In-hospital Mortality] S ——
In-hospital Costs ———

2010 Year 2020
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JAMA Oncology | Original Investigation
Incidence of Diabetes After Cancer Development

A Korean National Cohort Study

Yul Hwangho, MD, MSc; Danbee Kang, PhD; Minwoong Kang, MSc; Saemina Kim, MSc; Eun Kyung Lee. MD, PhD;
Young Ae Kim, PhD; Yoon Jung Chang. MD, PhD; Kui Son Choi, PhD; So-Youn Jung MD, PhD; Sang Myung Woo, MD, MSc;
Jin Seck Ahn, MD, PhD; Sung Hoon Sem, MD, PhD: Yun Soo Hong. MD, MHS: Roberto Pastor-Barmuso, PhD:

Eliseo Gualiar, MD, DrPH; Eun Sook Lee, MD, PhD; Sun-Young Kong, MD, PhD: Juhee Cho, PhD

Key Points
Question Does cancer increase the risk of diabetes?

Findings Ina Korean general population cohort of 524 089 men
and women observed for up to 10 years, participants who
developed cancer had a clear increase in the subsequent risk of
diabetes, even after taking into account precancer risk factors.

Meaning Physicians should remember that patients with cancer
develop other clinical problems, such as diabetes, with higher
frequency than individuals without cancer, and should consider
routine diabetes screening in these patients.

Men and women 20-70 years of age participating in the NHIS-NSC cohortwith at least 1 health
 screening exam during January 1, 2003 through December 31, 2013 (N = 524,089)

!xclusbons(ﬂ = 29,900)
Particpants with cancer claims between January 1, 2002 and the baseiine exam
(N =4285)
< Perbcpants with dicbetes claims between Jenuery 1, 2002 end the baseline exam
i (N =8,987)
- Participants with festing glucose =128 mg/dL at the baseline exam (N = 15,809)
< Pabupants wilh @ sellepurisd hislory Of dusbarkes ol Uwe Lissulioe exam (N - 1,281)

Participants Includedin this study (N = 494,189)

Figure 1. Cumulative Incidence of Diabetes by Cancer Status
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Cumulative inodence was caliulated using Kaplan-Meer curves. Participants
who developed cancer contributed persan-tene 1o the exposed group from the
time of cancer developemnent. Unexposed person-time was contributed by
participants who did not develop cancer and by participants who developed
cances prior 1o diabetes development. To reduce the potential mpact of
survedliance bias, we excluded from the analysss cases of dabetes that occurred
in the first 31 days after cancer diagnosis (n = 72).

Figure 2. Hazard Ratios for Incident Diabetes Assockabed
With Cancer Development by Time Since Cancer Diagnosts
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Adprsted for age (20-29, 30-39. 4048 50-55, and 60-60 ywars) and sox
Model 2 was further adqusted for body mumss index (continuous ), smoking
(nervee_ Sormes, current. and messing). and frequency of slcohal intake (<] time
per month, 1.2 times per week, 3-4 per week, aimost every day, andmnsu‘)
Mol 3 was further ady for hyp (yes or no), hyperkp

(yes or no), Cmmmcavcmdqndnlu'l 2, =3), systohc Dlood pressure
(continuous ), fasting ghucose (C ), and total ¢ )
Ermer bars dhcate 95% confidence imervils.
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Risk of non-Hodgkin lymphoma in breast cancer survivors: a ©) DN
nationwide cohort study
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Combination Lipid-Lowering Therapy ) Componeats RACING bl Thb study
| 1y
in Patients Undergoing Percutaneous Tnclusion period | 14 Feb 2017 — I8 Dec 2018 1Jan 2016 - 31 Dec 2018
Corona ry Intervention Recently, the RACING (randomized comparison of Eligibility eriteria | Adults (19 ~ 80 years) with Adults (220 years of age) who
‘ o ) g efﬁcacy and safety of lipid—lowering with statin documented ASCVD (previous underwent DES implantation
Seung-Jun Lee, MD,™* Jae Hong Joo, PuD,”“* Sohee Park, PuD,” Choongki Kim, MD,” Dong-Woo Choi, PuD," = 2 : . mvocardial infarction, acute between 2005 and 2016
Sung-Jin Hong, MD,* Chul-Min Ahn, MD," Jung-Sun Kim, MD," Byeong-Keuk Kim, MD," Young-Guk Ko, MD," monotherapy versus statin/ezetimibe combination ; ’ SRS
Donghoon Choi, MD,” Yangsoo Jang, MD, Chung-Mo Nam, PuD,” Myeong-Ki Hong, MD" for hlgh-l’lSk cardiovascular diseases) trial demon- coronary syndrome, coronary
. - . . el revascularization or other arterial
strated the noninferiority of combination lipid- o )
< = 4 s ” revascularization, ischemic stroke,
lowering therapy with moderate-intensity statin and heral disease)
BACKGROUND The RACING (randomized comparison of efficacy and safety of lipid-lowering with statin monotherapy o iial O : : : : or peripheral artery disease
ezetimibe compared with high-intensity statin mon-
versus for high-risk diseases) trial examined the effects of combination P s g 1 5 Exposed group Combination lipid-lowering Combination lipid-lowering
therapy with moderate-intensity statin and ezetimibe in patients with i disease otherapy regarding 3-year adverse cardiovascular . ) . )
with high-intensity statin monothierapy. A ) ) & . i therapy: Rosuvastatin 10 mg with therapy: Rosuvastatin 10 mg with
outcomes in patients with ASCVD.” Combination : ) :
. 2% 2 SEon ezetimibe 10 mg daily ezetimibe 10 mg daily
OBJECTIVES This observational study was conducted to evaluate the impact of 2 treatment strategies used in the llpld-lowermg therapy was Correlated with mcreased . . . .
RACING trial in clinical practice. ) Unexposed group | High-intensity statin monotherapy: | High-intensity statin monotherapy:
drug adherence and greater LDL-C reduction than . . T ’
o » o ) ; Rosuvastatin 20 mg daily Rosuvastatin 20 mg daily
METHODS After stabilized inverse probability of treatment weighting, a total of 72,050 patients who were prescribed hl h-intensity statin monothera 8
rosuvastatin after drug-eluting stent implantation were identified from a nationwide cohort database: 10,794 patients 8 py- Primary endpoint 3-year composite of cardiovascular | 3-year composite of cardiovascular
with rosuvastatin 10 mg plus ezetimibe 10 mg (combination lipid-lowering therapy) and 61,256 patients with rosuvas- The purpose of the present study was to assess the death, coronary or peripheral death, myocardial infarction
tatin 20 mg monotherapy. The primary endpoint was the 3-year event of death, i " e - - B : T ’
infarction, coronary artery revascularization, hospitalization for heart failure treatment, or nonfatal stroke in accordance general apphcablhty of the RACING trial results in revascularization, hospitalization for | coronary artery revascularization,
Eb Ut patients who underwent PCI in a clinical setting. Us- cardiovascular events, or non-fatal | hospitalization for heart failure
RESULTS Combination lipid-lowering therapy was associated with a lower occurrence of the primary endpoint (11.6% vs ing the Korean nationwide cohort database, we stroke within 3 years. treatment, or non-fatal stroke.
15.2% for those with high-intensity statin monotherapy; HR: 0.75; 95% Cl: 0.70-0.79; P < 0.001). Compared with high- Sl s 2 2 NS . - . -
intensity statin monotherapy, combination lipid-lowering therapy was associated with fewer discontinuations of statin assess.ed the association between combination hp id Secondary efficacy | 3-year composite of all-cause death, | 3-year composite of all-cause death,
(6.5% vs 7.6%; HR: 0.85; 95% Cl: 0.78-0.94: P < 0.001) and a lower occurrence of new-onset diabetes requiring lOWEl’lIlg therapy and the occurrence of the clinical endpoint coronary or peripheral myocardial infarction, coronary
dication (7. .6%:; HR: 0.80; 95% Cl: 0.72-0.88; P < 0.001). : B . : . T L
meckaton 7.7 ¥ 0.8%: HR: 0:80: 350 O 0.12:0.80: ; <0.001) endpoints of the RACING trial in comparison with revascularization, hospitalization for | artery revascularization,
CONCLUSIONS In clinical practice, combination lipid-lowering therapy with ezetimibe and moderate-intensity statin high.inten Sity statin monotherapy. cardiovascular events, or non-fatal | hospitalization for heart failure
was associated with favorable clinical outcomes and drug compliance in patients treated with drug-eluting stent
implantation. (CONNECT DES Registry; NCT04715594) (J Am Coll Cardiol 2023;82:401-410) ® 2023 by the American stroke. treatment. or non-fatal stroke
College of Cardiology Foundation.
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AL Logear
_— e # = 16156 = 1290 . Persistence of polocker |
Long-term f-blocker therapy and clinical — o 5775 _J] [ Dacontinuston o psiocker |

outcomes after acute myocardial infarction in

| ssssssssasssssssassasssssssssshessspass
- - - - -
patients without heart failure: nationwide RrE—— + + - + +
with persistent -blocker tharapy
cohort study L o
0s
Jihoon Kim'!, Danbee Kang*’1, Hyejeong Park’, Minwoong Kang™*, Taek Kyu Park', o auioae  Geh eeone e ovcene
1 1 1 1
Joo Myung Lee’, M‘Hmw Young Bin Song © ', Jin-Ho Choi’, Figure 4 Persstent -biocker tharapy and clisical outcomes after myocardial isfirction. A comp ludes al-Cause death, recurrent
Seung-Hyuk Choi .Hmn—Cheoleon' !IlseoGulﬁr""‘.jlheeChou‘.md mpocandel infarction, or hospRakzation for new heart filere.
Joo-Yong Hahn © '+
"Dwwision of Carficiogy. Departrart of Medcine, Sammanyg Medcsl Conter, Sunghyuriman Univarsty Schoot of Medcine, §1 rwon- Ao, Gangram- g, Seod 06351, Korex
Comtar tor Clnaal Lpdamiciogy. Samuung Medal Camer, Sunghyurionan Univerity Schodl of Medone, 11 reos 80, Gangram - ge. Seod 06331, Karea "Deparsment of A 0% B 0% |
Clrvcal Resssrsh Dougn st Deshaaton, SABST, Sunghpumbmn Usaruty, 11 bwan B, Gangras g Secul 0AT5Y Kores st ‘Departmt s of [pdemciogy snd Medcre,
Wnh Comter b Pruvmrtom. (patmrmmiogy el Core s Ranmarih pbo Vophrn Bummvtmry Stvmed of Pl Vath 415 N Wolle Gret, Ribuvas MO 11234 A - .
Aecesed 3§ Docerster 2019, romed § March JOIC: edeorel seowon 11 Aped JOIG: ccorpend 12 Aprd 2002 onlee pubiinis-atead-of prve 14 jve 2020 0% %
See page 3510 for the sditorial comment on this article (dot: 10.109 Veurheartyehasd 38) El s’
Aims To investigate the . long-term [-blocker therapy and dlincal outcomes i patients without heart 5 " 5 -
MM*MMW(&Q /__.—dﬁ
Method and mmmms.mdnmmmmmmmbmmp o LI & oy - v v .
results blocker prescrpton at hospral discharge and were event-free from death, yocardial infa (MI), or b M 2 > e s ° ' 2 ’ 4 s
Nusmbar ot risk Time snce 1 yoar after incdes M1 MNumber o risk Tieme since | peir after index Wi
K SELVIEWNES MRS § CMk RECRIS SUEONVATS SRAKIR RIMEMCA KA 56 (Y CMIEOION SE 1% RS Dblocker <1ywar 63 4886 38S) MY 1636 68 Dblocker <l yusr 6263 4700 ME7 22 WM €54
death. The secondary owtcomes were recurrent Mi, hospitalization for new MF, and a composite of all-cause death, Dolocker 2l year 22007 16290 13981 0788 G118 2909 Bolocker k! year 22707 18132 13004 000  SG09 2840
recurrent ML, or hosp for new HF. O were compared between fl-blocker therapy for >1 year (N
= 22 707) and Pbiocker therapy for <1 year (N = 6263) using Lindmark aalysis 2t 1 year after index ML
Compared with patents recenng fl-blocker theragry for <1 year, thote recenng fl-blocker therapy for 21 year c 0% D -
had sgrificantly lower risks of all-cause death [adpusted hazard ratio (HR) 081 95% confidence interval (CY) 0.72- -
091] and composae of all-cause death, recurrent Mi, or hosp for new HF (adpsied MR 082 95% O ’ s
0.75-089), but not the risks of recurrent Mi or haspitalization for new HF. The lower risk of al-cause death asso- sl; 0 5 20%
cated with persistert [Lblocker therapy win cbiarved beyond 1 years (sdusted HR 0.86; 95% C1 0.75-099) but
not beyond 3 years (adusted MR 087; 95% O 0.73-103) after ML i
% s
Conclusion In this rationwide cohort, blocker theragy for >1 year ater Ml was asocated with reduced allcase death !
among patients with AME without HF, -
) } ‘ Lo = - v v - . ”»
Keywords Myocardial nfarction » Bblocker  Outcomes o ' 2 ) M 5 ° 1 2 ] “ s
Number ot rind Tima wnce | year after ndex M Numsber af riss Tirne wnce 1 year after indes M1
Bolocker<iyosr €83 4801 318 MW 130 6D Deblocker <1 ywar 6263 4764 3484 2M0 a2 &9
Balocker i yowr 22707 198 13782 W2 00N WM Bblocker it your 22007 THOM 13587 0504 SBA2 2800
Figure 2 Cunu e of clinical since 1 year after myocardial infarction. (A) Allcause death, (B) recurrent M, (C) hospraliza-
tion for new heart falure, and (D) a comp of all death, ML or hospitakization foe new heart faikre. ML myocardial infarcsion.
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Use of Gadoxetic Acid—enhanced Liver MRI and Mortality
in More than 30000 Patients with Hepatocellular
Carcinoma: A Nationwide Analysis

Tite Wook Kang, MD* ¢ Sun-Young Kong, MD* * Danbee Kang, PhDD * Min Woong Kang, MS * Yosng Kon Kim, MD +
Seong Hysn Kim, MD * Dong Hysn Sinn, MD * Young Ae Kim, PhD ¢ Kui Son Choi, PhDD * Esn Sook Lee, MD
Sang Myreng Woo, MD © Joung Huan Back, PhlD * Eliseo Guallar, DrPH * fubee Cho, PhD
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Association of Statin Discontinuation in Pregnancy With ,
Maternal Cardiovascular Health and Birth Outcomes: A :
Nationwide Cohort Study — Satndiscontinuer

— Statin continuer
Log-rank p > 0.05

Yongtai Cho, PharmD ", Danbee Kang, PhD’, HyunJoo Lim, PharmD () , Hyesung
Lee, PhD (), EunYoung Choi, PharmD, PhD, Ju-Young Shin, PhD ("), and Ki Hong
Choi, MD, PhD

Background: Discontinuing statin therapy before pregnancy remains challenging

Cumulative incidence of MACCE (%)

especially in high-risk women. We evaluated the risks of maternal cardiovascular e =
gestational, and fetal outcomes associated with continuing versus discontinuing statir e —
therapy before the last menstrual period (LMP). ol et

0 1 2 3 4 5
Methods: We conducted a nationwide cohort study using data from the National Healtt No. atrisk t'mea"er Hp e N N
Insurance Database of South Korea collected between 2009 and 2023. Women who usec e & aria 197 2 Pt o

statins for 12 to 24 weeks before their LMP between 2010 and 2022 were stratified b
whether they discontinued statins before their LMP. Maternal cardiovascular outcome: ~ Figure 2. Propensity score-weighted cumulative incidence of MACCE by statin continuation
were major adverse cardiovascular and cerebrovascular events (MACCE), a composite o Status. Propensity score overlap-weighted cumulative incidence curves of MACCE after the LMP are
myocardial infarction, stroke, coronary revascularization, and cardiovascular death shown for women who discontinued statins before the LMP (discontinuers, blue line) and those who

’ ’ ’ continued statin therapy into pregnancy (continuers, red line). Group differences were evaluated
using the log-rank test. LMP indicates last menstrual period; and MACCE, major adverse cardiac and
cerebrovascular events.

Gestational and fetal outcomes included preterm delivery, pre-eclampsia/eclampsia
other hypertensive disorders of pregnancy, gestational diabetes, nonlive birth, majo
congenital malformations, and low birth weight. Propensity scores were estimated from
potential confounders, and overlap weighting was applied to control for confounding
factors. The weighted hazard ratio for MACCE was estimated using a Cox proportional
hazards model. Weighted risk ratios for gestational outcomes were estimated using
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Alcohol Intake and Mortality in Patients With Chronic
Viral Hepatitis: A Nationwide Cohort Study

Dong Hyun Sinn, MD*, Danbee Kang, PhD”, Eliseo Gualkar, PhD, MPh**, Yoosoo Chang, MD, PhD7*#, Seungho Ryu, MD, PhD***,
Di Zhao, PhD*, Yun Soo Hong, MD*, Juhee Cho, PhD?* and Geumn-Youn Gwak, MD, PhD*

INTRODUCTION: We evaluated the association between alcohol intake and all-cause and cause-specific mortality in

METHODS

RESULTS

DISCUSSION

subjects with chronic viral hepatitis, using nationwide population-based cohort study.

A total of 364,361 men and women aged 40-84 years who underwent health screening examination
between January 2002 and December 2013 that included assessment of frequency and amount of
alcohol consumption were assessed for all-cause and cause-specific mortality.

In participants without chronic viral hepatitis, the fully adjusted hazard ratios (HRs) for all-cause mortality

light, moderate, and heavy drinkers with nondrinkers were 0.92 (95% confidence interval [CI]
0.87-0.98), 1.08(95% C1 1.01-1.16), and 1.51 (95% Cl 1.33-1.72), respectively. In participants with
chronic viral hepatitis, the corresponding HRs were 1.19 (95% CI 1.05-1.36), 1.23(95%C1 1.06-1.43),
and 1.69 (95% C1 1.28-2.24), respectively (P value for alcohol intake by chronic viral hepatitis interaction
<0.001). Compared with participants without chronic viral hepatitis, those with chronic viral hepatitis had
substantially elevated liver cancer or liver disease (HR 10.85, 95% C1 9.74-12.09) and extrahepatic
cancer mortality (HR 1.37, 95% Cl 1.26-1.49). In patients with chronic viral hepatitis, the high mortality
due to liver cancer or liver disease and the positive association of alcohol intake with liver cancer or liver
disease mortality explained the positive association of alcohol intake with all-cause mortality.

Even light to moderate alcohol intake was associated with increased all-cause mortality in individuals
with chronic viral hepatitis. Clinicians and public health campaigns should advise against any amount
of alcohol intake in individuals with chronic viral hepatitis.
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Figure 1. Multvarable-adpusted all-cause morality rates by alcohol intake
and chronic viral hepatitis status. Marginally adjusted mortality rates were
calculated from a Possson regression model adjusted for age, sex, body mass

Table 2. Multivariable-adjusted HRs for all-cause mortality by
chronic viral hepatitis status

None Reference Reference 0.002

Moderate 1.08(1.01, 1.16) 1.23(1.06, 1.43)

HRs and 95% Cis were obtained from proportional hazards models with age as
time scale and adjusted for sex, body mass index (underweight, normal,
overweight, obese, and unknown), smoking status (never, ever, or unknown),
Charison Comorbidity Index, income percentile (=30th, >30th-= /0th, and
> J0th), residential area (metropolitan and rural), and antiviral treatment.

C1, confidence interval; HR, hazard ratio.
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Association Between Regular Moderate to  [® e
Vigorous Physical Activity Initiation

Following COPD Diagnosis and Mortality

An Emulated Target Trial Using Nationwide Cohort Data

Taeyun Kim, MD; Hyunsoo Kim, MS; Sunga Kong, PhD; Sun Hye Shin, MD, PhD; Juhee Cho, PhD; F

Danbee Kang, PhD, and Hye Yun Park, MD, PhD

Figure 2 - A, B. Kaplan-Meier curve for A 20.0% -
BACKGROUND: Moderate to vigorous physical activity (MVPA) in patients with COPD affi :&iﬁiﬂ"ﬁ;ﬁ;’:ﬂﬂ f‘(’;; ;g:gzg ((;)). ’
their overall health outcomes, including symptom relief and improved quality of MVPA = moderate to vigorous physical
However, the magnitude of the effect of MVPA initiation on real-world clinical outcomes Ay

not been well investigated.

15.0% -

10.0% -
RESEARCH QUESTION: How does MVPA initiation affect mortality and severe exacerbatio

patients who have not engaged in MVPA prior to COPD diagnosis? 5.0% 4

Cumulative Mortality Rate

STUDY DESIGN AND METHODS: This study included patients with COPD aged = 40 years v
were not performing MVPA prior to COPD diagnosis and who had at least one he:
screening visit prior to and following their COPD diagnosis between January 1, 2010, :
December 31, 2018. The main exposure was MVPA, defined as vigorous aerobic exercis No. at risk

20 min per day on = 3 days per week or moderate aerobic exercise > 30 min per day ot — Control 82,533 81600 63345 47,900 29,014 14,726 4,871
5 days per week. The primary end point was all-cause mortality, and the secondary end pc — MVPA initiation 27,564 27,330 20,635 14,699 9,392 4,913 1,668
was initial severe exacerbation as the time to event following COPD diagnosis.

RESULTS: In total, 110,097 person-trials were included (27,564 MVPA increases and 82,
control groups). No differences were observed between the covariates following match
The adjusted hazards ratio of all-cause mortality for the MVPA group compared with
control group was 0.84 (95% CI, 0.79-0.89). In the subgroup analysis, patients aged >
years, female patients, those who had never smoked, and patients with a higher Charl
Comorbidity Index score displayed a stronger effect of MVPA on reducing mortality t
younger male patients, those who had ever smoked, and patients with a lower Charl
Comorbidity Index score (Pipieraction < -05). The fully adjusted hazards ratio for the risl 0.0%

severe exacerbation (MVPA group vs control) was 0.90 (95% CI, 0.87-0.94). ‘ 2 3 ’ 5 5

INTERPRETATION: Initiation of MVPA can potentially reduce mortality and severe exa Follow-up (y)

- . . . . . - P No. at risk
bations in patients with COPD, although personalized interventions and further clinical tr — Control 70105 66345 50276 36923 21845 10834 3465

are necessary. CHEST 2024; 165(1):84 — MVPA initiation 23,537 22430 16636 11607 7217 3727 1,229

0.0% -

3 4 5 6
Follow-up (y)

o 4
N}

B 40.0%
30.0%
20.0%

10.0%

Cumulative Incidence of
Severe Exacerbation

=

key worDps: COPD; exacerbation; mortality; physical activity

ABBREVIATIONS: CCI = Charlson Comorbidity Index; HR = hazard Outcomes Research Institute (S. K.), Samsung Medical Center, Seoul,

ratio; ICD-10 = International Classification of Diseases, Tenth Revi- South Korea.

sion; ICS = inhaled corticosteroids; K-NHIS = Korean National Health Drs T. Kim and H. Kim contributed equally to this article.

Insurance System; MVPA = moderate to vigorous physical activity; . .

PA = p]lysic):l activity; SMD = standardized rgnean di?[r)rr:nce i Drs Kang and Park contributed cqually to this art]clei i
o . CORRESPONDENCE TO: Hye Yun Park, MD, PhD; email: hyeyunpark@

AFFILIATIONS: From the Division of Pulmonary and Critical Care skkueda

Medicine (T. K, §. H. S, and H. Y. P.), Department of Internal . . . .

Medicine, Samsung Medical Center, and Department of Clinical Oopypght@ZDZSrAmencan College of Chest Physicians. Published by

Research Design and Evaluation (J. C. and D. K.), SATHST, Sung- Elsevier Inc. All rights reserved.

kyunkwan University, Seoul, South Korea; and Center for Clinical DOI: https://doi.org/10.1016/j.chest.2023.07.017

Epidemiology (H. K., S. K., J. C., and D. K.) and Patient-Centered
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Prognosis after switching to electronic
cigarettes following percutaneous coronary

PCl Post-PCl (within 3 years)
MY health examination

intervention: a Korean nationwide study = ; ;

Continued combustible cigarettes
e “ (N = 8951)

Danbee Kang ® 2, Ki Hong Choi @ **, Hyunsoo Kim', Hyejeong Park’',

Jihye Heo'?, Taek Kyu Park?, Joo Myung Lee © 3, Juhee Cho ® 2, ! ! i O earareas (= aay
Jeong Hoon Yang ® 3, Joo-Yong Hahn?, Seung-Hyuk Choi®, Hyeon-Cheol Gwon?, — ; ; @ ®Dual users (N = 785)
and Young Bin song ® 3 @ Entire switching to E-cigarettes

(N =909)
“Center for Clinical Epidemiology. Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul. Republic of Korea; Department of Clinical Research Design and
Evaluation, SAIHST, Sungkyunkwan University, Seoul. Republic of Korea; and *Division of Cardiology, Department of Internal Medicine, Heart Vascular Stroke Institute, Samsung Medical S

Center, Sungkyunkwan University Schaol of Medicine, Seoul 06351, Republic of Korea ! )
— - @ Successful quitters (N = 7328)
1

Received 21 April 2024; revised 30 June 2024; accepted 30 September 2024 |

Risk of MACE according to smoking habit changes

Patients with smokers undergoing PCI (N = 17 973)

Abstract

Background and Despite the increasing popularity of electronic cigarettes (E-cigarettes), the prognostic impact of switching to E-cigarettes in

Aims smokers with coronary artery disease who have undergone percutaneous coronary intervention (PCl) remains unclear. : Co_ntir:ued cc;mt_:ustible cigarettes (reference) vs —— Adjusted HR 0.82, 95% Cl 0.69-0.98
switching to E-cigarettes
Methods Using a nationwide cohort from the Korean National Health Insurance database, 17 973 adults (>20 years) identified as & L
smokers (based on a health screening examination within 3 years before PCI) who underwent health screening within 3 years @ Continued combustible cigarettes (reference) vs 5
.87, 9 : K
after PCl were enrolled to determine changes in smoking habits. Patients were classified as continued combustible cigarette ® successful quitters HH Adiued LRI0.87, 935 C110.75-0.26
users, successful quitters, or switchers to E-cigarettes. The group switching to E-cigarettes was further divided into dual =
users (using both combustible and E-cigarettes) and those exclusively using E-cigarettes. Primary outcomes included 00 05 10 15
major adverse cardiac events (MACEs), a composite of all-cause death, spontaneous myocardial infarction, and repeat Patients with switching to E-cigarettes (N = 1694)
S 9 Dua coma (refanccy) 12 —— Adjusted HR 0.71, 95% CI 0.51-0.99
Results Among the total population, 8951 patients (49.8%) continued using combustible cigarettes, 1694 (9.4%) were switched to @ entirely switching to E-cigarettes users e o . .
E-cigarettes, and 7328 (40.7%) successfully quit smoking after PCI. During a median follow-up of 2.4 years, the cumulative
incidence of MACE was lower among E-cigarette switchers (10%) or quitters (13.4%) than among continued combustible 0.0 0.5 10 15

cigarette users (17%). When continued combustible cigarette users were used as the reference, the multivariable-adjusted
hazard ratios with 95% confidence intervals for MACE were 0.82 (0.69-0.98) for switchers to E-cigarettes and 0.87
(0.79-0.96) for successful quitters. Compared with dual users, entirely switching to E-cigarettes was associated with a sig-
nificantly lower MACE risk (hazard ratio 0.71; 95% confidence interval 0.51-0.99).

Conclusions Among smokers who underwent PCl for coronary artery disease, switching to E-cigarette use (particularly complete tran-
sition) or quitting smoking was associated with reduced MACE risk than with continued combustible cigarette use.

c
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Association between intensive s
care unit nursing grade and mortality Graphical abstract
in patients with cardiogenic shock and its

.
cost effECtIVeness 81156 Patients with Cardiogenic Shock < .
~ : -to-| <0.
Ki Hong Choi'’, Danbee Kang®*', Jin Lee®®, Hyejeong Park’, Taek Kyu Park', Joo Myung Lee', Young Bin Song’, (January 1, 2010 ~ December 31, 2020) Icu Nurs!ng Grade 1 : ICU Bed-to-Nurse Ratlo 0 5
Joo-Yong Hahn', Seung-Hyuk Choi', Hyeon-Cheol Gwon', Juhee Cho?*" and Jeong Hoon Yang'#* s00 | ICU Nursing Grade 2: 0.55 ICU Bed-to-Nurse Ratio <0.63
! ! ' ICU Nursing Grade 23: ICU Bed-to-Nurse Ratio >0.63 69.0
= = 63.1
Exclusion 3
( ) || Previous history of shock (n=8033) 3
Abstract Anaphylactic shock (n=159) £
Background Despite the high workload of cardiac intensive care unit (ICU), there is a paucity of evidence Missing data of nursing grade (n=14) 4
on the association between nurse workforce and mortality in patients with cardiogenic shock (CS). This study aimed w
to evaluate the prognostic impact of the ICU nursing grade on mortality and cost-effectiveness in C5. s
Methods A nationwide analysis was performed using the K-NHIS database. Patients diagnosed with CS and admit- 72950 Patients with Cardiogenic Shock _§
ted to the ICU at tertiary hospitals were enrolled. ICU nursing grade was defined according to the bed-to-nurse ratio: Admitted to Cardiac Intensive Care Unit =
grade1 (bed-to-nurse ratio < 0.5), grade2 (0.5 < bed-to-nurse ratio < 0.63), and grade3 (0.63 < bed-to-nurse ratio <0.77) 3
or above. The primary endpoint was in-hospital mortality. Cost-effective analysis was also perfarmed =
Results Of the 72,950 patients with CS, 27,216 (37.3%) were in ICU nursing grade 1, 29,710 (40.7%) in grade 2,
and 16,024 (22.0%) in grade = 3. The adjusted-OR for in-hospital mortality was significantly higher in patients

with grade 2 (grade 1 vs. grade 2, 30.6% vs. 37.5%, adjusted-OR 1.14, 95% C11.09-1.19) and grade = 3 (40.6%)

with an adjusted-OR of 1.29 (95% CI 1.23-1.36) than those with grade 1. The incremental cost-effectiveness ratio |n.hospita| Mortality All-cause Mortality

of grade1 compared with grade 2 and = 3 was $25,047/year and $42,888/year for hospitalization and $5151/year ICU Nursing ICU Nursing ICU Nursing

and $5269/year for 1-year follow-up, suggesting that grade 1 was cost-effective. In subgroup analysis, the beneficial "?.';7;116’ ('?.";:;12) (ﬁ:‘:’:}) = |CU Nursing Grade 1 =ICU Nursing Grade 12 = ICU Nursing Grade 23
effects of the high-intensity nursing grade on mortality were more prominent in patients who received CPR or multi-

ple vasopressors usage.

Conclusions For patients with CS, ICU grade 1 with a high-intensity nursing staff was associated with reduced mor-
tality and more cost-effectiveness during hospitalization compared to grade 2 and grade = 3, and its beneficial effects
were more pronounced in subjects at high risk of CS.

| Keywords Cardiogenic shock, Intensive care unit, Nurse staffing, Mortality, Cost-effectiveness

*Ki Hong Chei and Danbee Kang contributed equally to this work.
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Racial differences in comorbidity profile @
among patients with chronic obstructive
pulmonary disease

Hyun Lee!, Sun Hye Shin, Seonhye Gu3, Di Zhao’, Danbee Kang3'4, Yeong Rae Joi®, Gee Young Suh?,
Roberto Pastor-Barriuso®, Eliseo Guallar*®, Juhee Cho®*°" and Hye Yun Park®"

Definitions

COPD was defined based on pre-bronchodilator FEV; /
FVC<0.7, and COPD severity was classified as mild
(FEV; >80% predicted), moderate (50% < FEV; < 80%
predicted), or severe-to-very severe (FEV;<50% pre-
dicted) [1]. Height and weight were measured and body



Table 1 Characteristics of participants with COPD aged 40-79 by race and ethnicity, U.S. NHANES 2007-2012 and Korea NHANES 2007-

20157
US. NHANES Korea NHANES
Non-Hispanic White (n =944) Non-Hispanic Black (n=324) Hispanicb (n=227) Korean (n =3808) p value

Age, years 59.8(04) 596 (0.7) 596 (0.8) 63.6 (0.2) < 0001
Age group, years < 0.001

40-49 187 (1.7) 207 (2.9) 19.7 (3.1) 113 (0.7)

50-59 312 (2.2) 309 (2.6) 299 (3.9) 232 (0.9)

60-69 303 (24) 241 (1.8) 320 (3.0) 312 (0.9)

70-79 198 (1.3) 242 (2.5) 183 (2.7) 343 (1.0)
Men, % 59.1 (24) 60.2 (2.3) 69.2 (4.2) 738 (0.9) <0.001
BMI, kg/m? 27.7 (0.2) 278 (04) 28.6 (04) 237 (0.1) < 0001
BMI group 0.023

Underweight 1.9 (0.5) 31(1.2) 0 27 (04)

Normal 323 (16) 35.1 (2.8) 274 (34) 389 (1.1)

Overweight 378 (1.5) 334(23) 419 (3.7) 276 (09)

Obese 279 (14) 284 (2.6) 30.7 (3.8) 30.7 (1.0)
Smoking < 0.001

Current 335 (24) 424 (34) 264 (2.8) 416 (1.0)

Former 399 (2.1) 264 (2.2) 355 (29) 279 (0.9)

Never 266 (2.1) 313(28) 381 (33) 305 (1.0)




@ Chronic obstructive pulmonary disease and lung
cancer incidence in never smokers: a cohort study

OPEN ACCESS
Hye Yun Park,' Danbee Kang,** Sun Hye Shin,' Kwang-Ha Yoo, Chin Kook Rhee,’
Gee Young Suh,' Hojoong Kim,'" Young Mog Shim,® Eliseo Guallar,” Juhee Cho,”*’
0 Jung Kwon'
For numbered affiliations see ABSTRACT We included all men and women, 40 to 84 years of
end of artide. There has been limited evidence for the association age, who underwent art least one health screening

Corresmondence t between chranic obstructive pulmonary disease (COPD)  examination provided by the NHIS during the
D:’m’ﬁﬂ;ﬁm?{mmmim and the incidence of lung cancer among never smokers.  study period (n=370 617). We excluded partici-
Epidemiclogy, Samsung Medical  We aimed to estimate the risk of lung cancer incidence ~ pants who had cancer (n=8993) before the first

Center, Seoul 06351, South in never smakers with COPD, and to compare it with the ~ screening exam (baseline), or who had missing
Kores; jcho@sldaLedu risk associated with smoking. This cohort study involved ~ Values for body mass index or smoking status at

E — 338 548 <ubiacts. 40 to 84 vears of aoe with no histar the baseline exam (n=23070). The final sample

HYP and DK contributed equally. fl - :‘ba i y alled i gfhe;'-.l . || 4 size was 338 548 participants (146996 men and

I and DIK contributed equally. & UG CANCET &% BAsEling, EnroTied In anonal 191552 women). The Institutional Review Board
Health Insurance Service National Sample Cohort. During '

. of the Samsung Medical Centre approved this stud
ecelued 20 June 2013 2355005 person-years of follow-up {median follow-up and waived '[hi re l.:iremem farl:i.Efarmed mnm:'
Relzed 75 Movember 7019 7.0 years), 1834 participants developed lung cancer. quirere
Arcepted 31 December 2019 as we used only de- 1+:|eunfled dara.

i X [.;jmparnd with navar ermnkare withmit COPN tha fiilke-
Published Online First

2 hpil 2020 duse talisation with a C33 or C34 code.® COPD was
defined as the presence of [43-]J44 (except |43.0)
codes and use of COPD medications at least twice
within a year.” Smoking habits were measured by



COPD*

Baseline characteristic Overall (n=338548) No (n=326 169) Yes (n=12379) P value
Sex <0.001
Male 146996 (43.4) 140581 (43.1) 6415 (51.8)
Female 191552 (56.6) 184588 (56.9) 5964 (48.2)
Smoking status <0.001
Never 241633 (71.4) 233266 (71.5) 8367 (67.6)
Past 21818 (6.4) 21016 (6.4) 802 (6.5)
Current 75097 (22.2) 71887 (22.0) 3210 (25.9)




Measurement

223 223

Bodv fat
21.2% 9.1%




Choice of appropriate assessment measures

EORTC-C30, social functioning
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Luckett T. Choosing between the EORTC QLQ-C30 and FACT-G for measuring health-related quality of life in cancer clinical research: issues, evidence and
recommendations. Annals of Oncology 22: 2179-2190, 2011
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A KEY.SEQ @ SEQNO @4 "%V A CLAUSECD 4 ITEM.CD

viv. lYl"E-l. @ DIV_CD

A VITYPE @ UNCOST @
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319 | 201301539898 2 20131206 01 02 1 AAZ54 1 9430
20 201301539898 1 20131206 01 03 1 AH200 1 1700
21 201301539899 2 20131205 01 02 1 AA254 1 9430
22 201301539899 1 20131205 01 03 1 AH200 1 1700
23 201301539900 1 20131230 01 o1 1 AAI54 1 13190
24 201301539901 1 20131219 01 01 1 AAI54 1 13190
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35 201301539915 5 20131223 03 i] 3 642101080 1 £
i3 201301539915 4 20131223 03 il 3 642102570 1 15
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O Step2: F2 B MM
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2007 2008 2009 2010 2011 2012 2013 2014 X
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— DO i - Notepumephiine

Supplement table 1. Previous version; odds ratie (9%5% confidence intervals) for i ; I

mortality by type of vasopressor using mixed-effect logistic regression amalysis

O LR L]

AR F71R WE A (2019.03.19)

Py

.LE.1‘6|-01
’ﬁmlﬂ ..q_':’J}xl 2RI

“ jure 4, Newly version; Trend of single vasopressor pattern

res 45
40

e 2007 2008 2009 2010 2011 2012 2013 2014 2015

YEAR

* Dopamine = == Norepmephnne

1; odds ratio (95% confidence intervals) for in-hospital
simg mixed-effect logistic regression analysis:

Number of- Crude Number of Crude *Adjusted
P OR 93% Chy - participants OR (93% CI)y OR (953% CI)y
e x| 3ol $01?2- NO!
CRpa—. - coudl el Rafomnon e, —l /M - . 12,287 Reference: Reference
Norepinephrine alone: Lide holad (2 Lin Bra s B e 16,514 133 (1.26-140)° 123 (1.15-1.31)
*Adjusted for age, sex, year, msurance beneficianies, cardsogemc, hyper diabetes mellitus,

chronic kidney disease, chaglson index. emergency room, add-on inotropes, ECMO, IABP, ICU
quality grades and hospatal regron. (random-intercept of hostpual)

* Adjusted for age, sex, year, msurance beneficianes, cardsogenac, hypertennion, diabetes mellatus,
chromic kadney disease, chaslson mndex, emergency room, add-on motropes, ECMO, IABP, ICU
quality grades and hospital region. (random-intercept of hostpaal)
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= 2007 2008 2009 2010 201 2012 2013
YR 27447 29204 30852 32508 34602 35804 36,890
FA 2730 2649 2625 2583 2639 2761 2779 Lo
e 4524 4216 4039 3761 3604 3496 3480 ) -
Atgac 8252 8502 8897 9448 10168 10941 W76 | ___-” -
Fa+Uel 738 1782 1827 1874 1970  2m5 2157
FEA QI 1960 1984 2019 2031 216 2251 2301 )
A AC QI 3400 3583 3749 3891 4241 4643 4985 . -
<E 4-10> 109t Y 542+ 21t REAF ) e e e e ———
(@9 : 109 99) i
g 2007 2008 2009 2000 20m 2012 2013 ! —T —
e 9ty 1 s i mi B 2007 2008 2009 2010 2011 2012 2013
e 2593 2518 2494 2486 2496 266 2683 (23 4-3] ZXpx Holw 7t 109 A 24y
oA 4296 4007 3838 362 3408 3368 3359
= 7837 808 8453 9095 9615 10541 11329
FAM+QI2 1651 1694 1736 1804 1863 2038 2082
FEANELQI2) 1861 1886 1918 1955 2001 2169 2221
A DT 3229 3405 3562 3746 401 4473 4812
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S EH (200 A5 5400 A4} 30t, 600)
=L 20130531 25| FHg H|D
(o] O
dene -ag HE A g aimagate S00mg SHESH (AAXY)
oty Symse  @eesse  [THRCE o pseudoephedine HCl 60mg  MESHY (HK)
=R SANESHE BH 3s4 F0|19 ig‘é’é‘! chlorpheniramine maleate 1.5mgE2ESH| %} (HAXY)
o4 12 S HloIs Y fogo%'gl’f;j'a"ﬁ'ﬂﬁ aosdciin 500mg SHUSH (K
A4 ool [3MEANE  YFMIY N osrang - ooma et U7 yms R @oxY)
A EHE32522| 08 acetaminophen encapsulated(as a s
cetaminophen) 325mg Eg °ﬂg“gm1 e ,
o DES-oH BZoS /YOI 7} (RUINE)
3%
HARASOHESA 9430
42T Es 2800
NESHAY D 6630
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Exposed group (at a given time and place)

Robese
oy +[ Breast cancer |
individuals1toi

Not
same
people ................................................................................................... .

These individuals should differ from the exposed
individuals only on the exposure.
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Table 1 Characteristics of participants with COPD aged 40-79 by race and ethnicity, U.S. NHANES 2007-2012 and Korea NHANES 2007-

2015*
US. NHANES Korea NHANES
Lee ef ol BMC Medicine (2018) 16178
hitps//dolorg/10.1186/512916-018-1159-7 BMC Medicine Non-Hispanic White (n = 944) Non-Hispanic Black (n = 324) Hispanic® (n = 227) Korean (n = 3808) p value
Age, years 59.8(0.4) 596 (0.7) 596 (0.8) 636 (02) <0001
RESEARCH ARTICLE Open Access Age group, years <0001
@ 40-49 187 (1.7) 207 (29) 19.7 3.1) 113 (07)
- . . . . CromsMark
Racial differences in comorbldlty proﬁle 50-59 31222 309 (26) 299 (39) 232(09)
among patients with chronic obstructive 60-69 303 (24) 241 (18) 320 (30) 312 (09)
pulmonary disease 70-79 198 (13) 242 (25) 183 (2.7) 343 (1.0)
i . ‘ Men, % 59.1 (2.4) 602 (23) 692 (42) <0001
Hyun Lee’, Sun Hye Shin®, Seonhye Gu®, Di Zhao", Danbee Kang™, Yeong Rae Joi", Gee Young Suh’, =
Roberto Pastor-Barriuso®, Eliseo Guallar*®, Juhee Cho***' and Hye Yun Park™™ BMI, kg/m* 27.7 (02) 278 (04) 28.6 (04) 237 (0.1) <0001
BMI group 0023
Definitions Underweight 19 (05) 3102 0 27 (04)
COPD was defined based on pre-bronchodilator FEV, / Normal 323(16) 351 (28) 274 (34) 389 (1.1)
FVC<0.7, and C(?PD severity was classified as mild Overweight 378(1.5) 334 (23) 419 (37) 276 (09)
(FEV, 280% predicted), moderate (50% < FEV, < 80%
S T i PR P e e S Obese 279 (1.4) 284 (26) 307 (38) 307 (1.0)
<0001
@ Chronic obstructive pulmonary disease and lung e ot o . .
cancer incidence in never smokers: a cohort study 29921 242 3559 27909
OPEN ACCESS 266 (2.1) 313 (28) 381 (33) | 305 (1.0) |
Hye Yun Park,' Danbee Kang, %3 Sun Hye Shin,’ Kwang-Ha Yoo,*
Gee Young Suh Hojoong Kim,' Young Mog Shim,® Eliseo Guall
0 Jung Kwon' copp*
Baseline characteristic Overall (n=338548) No (n=326 169) Yes (n=12379) P value
For numbesed affilations see ~ ABSTRACT We included all menan Sex . <0.001
end of artide. There has been limited evidence for the association age, who underwent at Male 146996 (43.4) 140581 (43.1)
between chronic obstructive pulmonary disease (COPD) ~ examination provided Fomale 191552 (56.6) 184588 (56.9) 5964 (48.2)
&?m’g:l:?m Cinicat3d the incidence of lung cancer among never smokers,  study period (n=370 (
Epidemiology, Samsung Medical  We aimed to estimate the risk of lung cancer incidence  pants who had cancer  smoking status <0.001
Certe Seod 635, St innever smolers with COPD, andto compae t withthe  <ieenifg xah aseli oo 241633 (71.4) 233266 (71.5)
- fisk associated with smoking. This ;Oh‘)" Sojlwbet SRS e;{:“:__f Past 21818 (6.4) 21016 (6.4) 802 (6.5)
WP and Ok comsbumd aqualy, 20040 Subjects d0to Bl years of gewih mohistary L © L0 o0 parti Current 75007 22.2) 71887 (22.0) 3210(25.9)

of lung cancer at baseline, enrolled in the National
Health Insurance Service National Sample Cohort. During
2355005 person-years of follow-up (median follow-up

7.0 years), 1834 participants developed lung cancer.
Compared with never emakere without COPD tha fulk. 25 used only de-identified data.

Hsec talisation with a C33 or C34 code. COPD was
defined as the presence of J43-J44 (except J43.0)
codes and use of COPD medications at least twice
within a year.” Smoking habits were measured by

K tnd Uk conmhuned equely: 191552 women). The
of the Samsung Medical

and waived the requirement ror intormea consent

Received 20 June 2019
Revised 25 November 2019
Accepted 31 December 2019
Published Online First

2 Apiil 2020



Eligibility

« To emulate a hypothetical trial is fine.
« Design based on real-world practice

Supplement Table 1. Specification and emulation of a target trial evaluating the effect of NOAC

versus warfarin on hazards of diabetes complications using real-world data from Taiwan’s NHIRD

Component Target trial Emulated trial using real-world data

Eligibility Adult patients aged >20 years Same, but with the exclusion of
previously diagnosed with AF and  patients with a previous diagnosis of

DM without severe valvular heart rheumatic heart disease, congenital

disease or end stage renal disease heart disease, or who had received

No prior use of oral anticoagulants. valve replacement surgery. because

severe valvular heart disease is hard

to_define using diagnostic codes in
NHIRD directly

Ann Intern Med.2022:175:490-498.



Eligibility criteria

« Met at a single time
- Met at multiple times

— Choose one time (e.qg., the first eligibility time or one
time at random)

— Use all eligibility times emulating multiple nested
trials
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Use of Gadoxetic Acid—enhanced Liver MRI and Mortality
in More than 30000 Patients with Hepatocellular
Carcinoma: A Nationwide Analysis
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Materials and Methods

Study Population and Design

The insrtitutional review board of the National Cancer Center
approved this rerrospective study and waived the requirement
for informed consent because of the retrospective nature of our
study, which used deidenrified dara. We conducred a retrospec-
tive nationwide cohort analysis of all patients aged 18-80 years
with HCC (Internarional Classification of Diseases, 10th Revi-
sion [ICD-10] code €22.0) in South Korea withour a history
of cancer and who had undergone CT with or withour MRI
as part of their diagnostic work-up. HCC cases were identi-
fied from the Korea Narional Cancer Incidence Darabase, a
nationwide hospirtal-based cancer registry that has collecred
information from all cancer cases in Korea since 1999 (17).
We restricted our analysis to parients with HCC diagnosed
from January 1, 2008, to December 31, 2010 (= = 31 120).
We selected this rimeframe because the Korea NHIS started
to cover the use of gadoxetic acid (Primovist or Eovist; Bayer
Schering Pharma, Berlin, Germany) as a contrast material for
dynamic MRI in May 2007, and, after 2010, the addition of
gadoxeric acid—enhanced MRI to multiphase CT became a
common diagnostic work-up test for patients with HCC (18).
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Use of proton pump inhibitors and the risk of cholangitis: a
nationwide cohort study
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2.3 | Definition of PPl exposure

PPl use was identified in prescriptions with Korean Drug and
Anatomical Therapeutic Chemical Codes A02BC01, A02BCO02,
A02BCO03, A02BCO4, A02BCO5. PPI use was considered as a time-
varying variable to control immortal time bias.2*?> To avoid reverse
causation bias due to the paossible prescription of PPls for symp-
toms caused by cholangitis, we considered that PPl use could not
be responsible for cases of cholangitis occurring in the first 7 days
after initiating PPI treatment. Also, as the effects of PPl on the mi-
crobiome may persist after medication use has ended, for each PPI
prescription, we considered that the patient continued to be po-
tentially affected by the effects of PPIs until 30 days after the date
of expiration of the prescription (ie, we assumed that the effect of
PPIs had a residual effect that persisted for 30 days after using the
medication). If a new prescription was redeemed <30 days after the

expiration of a prior prescription, the gap was considered as an ex-

PPl use
,‘, PPI prescription period

A
[ \

I I Effect of PPI .

I_

Period to avoid
reverse causation bias

7 days

|

Residual effect
30 days

65



ORIGINAL RESEARCE - GASTROINTESTINAL IMAGING

Use of Gadoxetic Acid-enhanced Liver MRl and Mortali
in More than 30000 Patients with Hepatocellular
Carcinoma: A Nationwide Analysis

Tote Winok Karog, MD* + Sus-Yourng Kovag, MD* o Diassboe Kiog, D + Mive Woansg Kitngg, MS o Yoswng Kiws Kivw, MD
Seovag Hywrs Kas, MID * Disag Hyses Siven, MED » Yoosg Ae Kiws, L) # Kivi Sows Chroi, 1)+ Ea Sock Low, MD *
Sng Mywng Woo, MDD  Joveg Fivoars Back, D * Eliseo Greallior, DrPH * fuboe Cho, FHD

Fromn the Dvpumment of Radiodogy sl Crmmn Sor Inaping Sciomce, Sammang Modical Comse. Senghysadonsn Uivming, Sood, Souch Koses (TWE, YK K, 53
Dhapertment of Canent Dol Scomer, Notwnd Canver Conter Grnduate Sehond of Canorr Summer s Pelicn. Gomrng, Sowrh Koves (S Y. ESL. SMW
premmmens of | duvwmey Mokeme. Hompad, Nosond Camrs Comws, Comung, Scnsits Kowms (W VK ) Diparsven: o (hond Roesoch Dosgpe end Frdastsm M
Senghyunkman Unimerity, Sooud, South Kowes (DX EG, JO ) Conmer for Olaiod Epadomibogy. Semmang Mol Comen, Ssoghpunioas Uiveniey S
Meoduine, Sond, South Koves (D MWL E G JCx Depurtment of Moduine. Semsang Modhosd Conren, Senghynnkoan Universry Schond of Medhaine. !
Soh Kowes (DUHS 2 Naviond Cancer Conrod Inssnnse, Nasionud Cancor Conser. Coyung, South Kases (YAR KS.C ) Dopartmsent of Cancer Contad snd
tion Hobdy, Nestonsl Cancer Canner Cradusse School of Camonr Scumce snd Ioiicy, Nasioesd Cancer Cammet. Goyung, South Koovs (K3C x Comer for Bovam (
Phogeal, Nusonal Cancor Ciwaos. Goyung, Sconth Kovws (1515 Gawtey for Liver Cancon, Mlonpetsd, Natiasd Cances Cones, Goyang, Souh Kasws (S M W )
Tosasrace Pubey Resanch Lnstirnss, Noswsal Houth Lasstsnce Servae, Siu, Snh Keons (] H B0 wnd Departmnt of Tpubmaiogs. and Wikch Conser b Tyods
o, Provemtion, wnd Clwieod Rasnreh, Jobas Moo Plmmherg S of Pl Medth, 2004 § Mmoot Se, Dbl MDD 31308 (F.G. ) €0 Rewwiond )
20, 291% arviewn sogeested Map 11 mveam sroewrd Newewber 13 morpend Nesewber 20 Addmm commmvprmdemcr 00 | C (cmal 4 tegbin el

Materials and Methods

Study Population and Design

The institutional review board of the National Cancer Center
approved this retrospective study and waived the requirement
for informed consent because of the retrospective nature of our
study, which used deidentified data. We conducted a retrospec-
tive nationwide cohort analysis of all patients aged 18-80 years
with HCC (International Classification of Diseases, 10th Revi-
sion [ICD-10] code C22.0) in South Korea without a history
of cancer and who had undergone CT with or without MRI
as part of their diagnostic work-up. HCC cases were identi-
fied from the Korea National Cancer Incidence Database, a
nationwide hospital-based cancer registry that has collected
information from all cancer cases in Korea since 1999 (17).
We restricted our analysis to patients with HCC diagnosed
from January 1, 2008, to December 31, 2010 (» = 31 120).
We selected this timeframe because the Korea NHIS started
to cover the use of gadoxetic acid (Primovist or Eovist; Bayer
Schering Pharma, Berlin, Germany) as a contrast material for
dynamic MRI in May 2007, and, after 2010, the addition of
gadoxetic acid—enhanced MRI to multiphase CT became a
common diagnostic work-up test for patients with HCC (18).



Association Between Regular Moderate to (@ cwssorupsmes)
Vigorous Physical Activity Initiation

Following COPD Diagnosis and Mortality

An Emulated Target Trial Using Nationwide Cohort Data

Taeyun Kim, MD, Hyunsoo Kim, MS, Sunga Kong, PhD, Sun Hye Shin, MD, PhD; Juhee Cho, PhD; —
Danbee Kang, PhD,; and Hye Yun Park, MD, PhD

BACKGROUND: Moderate to vigorous physical activity (MVPA) in patients with COPD affects
their overall health outcomes, including symptom relief and improved quality of life.
However, the magnitude of the effect of MVPA initiation on real-world clinical outcomes has
not been well investigated.

RESEARCH QUESTION: How does MVPA initiation affect mortality and severe exacerbation in
patients who have not engaged in MVPA prior to COPD diagnosis?

STUDY DESIGN AND METHODS: This study included patients with COPD aged = 40 years who
were not performing MVPA prior to COPD diagnosis and who had at least one health
screening visit prior to and following their COPD diagnosis between January 1, 2010, and
December 31, 2018. The main exposure was MVPA, defined as vigorous aerobic exercise >
20 min per day on = 3 days per week or moderate aerobic exercise > 30 min per day on =
5 days per week. The primary end point was all-cause mortality, and the secondary end point
was initial severe exacerbation as the time to event following COPD diagnosis.

RESULTS: In total, 110,097 person-trials were included (27,564 MVPA increases and 82,533
control groups). No differences were observed between the covariates following matching.
The adjusted hazards ratio of all-cause mortality for the MVPA group compared with the
control group was 0.84 (95% CI, 0.79-0.89). In the subgroup analysis, patients aged > 65
years, female patients, those who had never smoked, and patients with a higher Charlson
Comorbidity Index score displayed a stronger effect of MVPA on reducing mortality than
younger male patients, those who had ever smoked, and patients with a lower Charlson
Comorbidity Index score (Py,eraction < -05). The fully adjusted hazards ratio for the risk of
severe exacerbation (MVPA group vs control) was 0.90 (95% CIL, 0.87-0.94).

INTERPRETATION: Initiation of MVPA can potentially reduce mortality and severe exacer-
bations in patients with COPD, although personalized interventions and further clinical trials

are necessary. CHEST 2024; 165(1):84-94

Key worDs: COPD; exacerbation; mortality; physical activity

ABBREVIATIONS: CCI = Charlson Comorbidity Index; HR = hazard
ratio; [CD-10 = International Classification of Diseases, Tenth Revi-
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of 4 years for the health screening examinations. Among eligible
patients, to minimize potential reverse causality, participants with
a history of cancer (ICD-10 code C) were excluded. Furthermore,
to minimize potential reverse causality, participants were excluded
who developed cancer (ICD-10 code C) or died within 6 months
of the health screening examination.
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ICU admission

# of # of Death | Person-year Rate RR (95%Cls)
subjects (per-100 person
year)
Non-bubble tea 771 148 674.6 219 Reference
Bubble tea 771 114 713.0 16.0 0.73 (0.57-0.93)
Day O - day3 771 0 102.4
After day3 771 114 610.6
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Start of follow up

# of # of Death Person- Rate RR (95%Cls)
subjects year (per-100 person year)
Non-bubble tea 771 148 674.6 21.9 Reference
Bubble tea 771 114 610.6 18.7 0.82 (0.66-0.98)
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Mediator

We are interested in the effect of smoking (exposure) on
cancer (outcome)

Smoking Inflammation Cancer

« Smoking has a direct and an indirect effect on cancer
 Inflammation is a mediator (mediates part of the
effect of smoking on cancer)
« If adjusting for (conditioning on) inflammation:
« Total effect of ¢ mated
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Clinical Review & Education

JAMA Guide to Statistics and Methods
Target Trial Emulation

A Framework for Causal Inference From Observational Data

Miguel A. Hernan, MD, DrPH; Wei Wang, PhD; David E. Leaf, MD, MMSc

Quantifying the effect of a treatment on a clinical outcome—
causal inference—requires the comparison of outcomes under
different courses of action. For example, to quantify the effect
of tocilizumab on mortality in critically ill patients with COVID-19,
the mortality risk could be compared between a group of patients
administered tocilizumab and a group who are not. Ideally, eligible
patients would be assigned to these groups at random. The key ad-
vantage of such a randomized trial is that both groups are ex-
pected to be comparable, and thus any differences in mortality can
be attributed to tocilizumab rather than to prognostic differences
between the groups.

being administered tocilizumab eould be considered a potential
member of either treatment group. To avoid immortal time bias®
and ensure time zero is considered correctly, such a patient may be
“cloned” and, until 2 days have passed or tocilizumab is started,
be represented in both treatment groups.*

Why Is Target Trial Emulation Used in the Analysis

of Observational Data?

The goal of target trial emulation is to avoid making fundamental er-
rors that can result in erroneous causal conclusions. For example, a
randomized trial found an increased risk of coronary heart disease

RESEARCH

'.) Check for updates
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FAST FACTS

Target trial emulation: applying principles of randomised trials to
observational studies

The randomised trial is the preferred study design for evaluating the effectiveness and safety of
interventions. Yet such trials can be prohibitively expensive, unethical, or take too long. When it is
not possible to carry out a randomised trial, observational data can be used to answer similar
questions. Here, we describe the process of using observational data to emulate a target trial, which
applies the study design principles of randomised trials to observational studies that aim to estimate
the causal effect of an intervention. The target trial provides a formal framework to help avoid
self-inflicted biases common to observational studies.

Anthony A Matthews, ' Goodarz Danaei, < Nazrul Islam, “-“ Tobias Kurth

JAMA. 2022;328(24):2446-2447.

BMJ 2022; 378
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Annaratone, Margherita. “Statistical methods to analyse registry data in a comparative setting.” (2018).
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Comparing two survival curves
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* Time-varying variable
— The value of the variable (exposure) changes over time

— The effect of the variable does not change (that is, the HR
for a given value of the variable does not change)

* Time-dependent effect (coefficient)
— The effect of the variable (coefficient / HR) changes over
time

— The value of the variable does not change
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Fig. 2 Estimated odds ratios (ORs) for in-hospital mortality by
time-to-antibiotics with 95% confidence interval (Cl)s. Solid line and

long dashed lines represent OR and its 95% Cls
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* Consistency with current biological knowledge
about the disease

* But it is based on prior belief or knowledge




7 |=X| Al 2X| (coherence)

* Interpretation of cause effect relationship
dose not conflict with what is known of the
natural history and biology of disease

 Absence of coherence cannot be taken as
evidence against causality




Table 2. Comparison of 1-year efficacy and safety endpoints according to the use of PPls.

Without PPI With PPI Without (ref) vs with PPI
No. of events (1-year cumulative %) HR (95% CI)

Efficacy endpoints

Major Gl bleeding requiring transfusion 236 (0.7) 140 (0.4) 0.59 (0.48-0.73)¢
Major or minor Gl bleeding with hospitalisation 336 (1.0) 236 (0.7) 0.70 (0.60-0.83)¢
Safety endpoints
MACCE* 4,714 (13.4) 4,619 (13.1) 0.98 (0.94-1.02)
Cardiovascular death 268 (0.8) 295 (0.8) 1.10(0.93-1.30)
Spontaneous myocardial infarction 2,319 (6.6) 2,345 (6.7) 1.01 (0.96-1.07)
Ischaemic stroke 345 (1.0) 385(1.1) 1.12 (0.97-1.29)
Repeat revascularisation 2,743 (7.8) 2,600 (7.4) 0.95 (0.90-1.00)

Clopidogrel user

Efficacy endpoints

Major Gl bleeding requiring transfusion 92 (0.6) 57 (0.4) 0.62 (0.45-0.86)*
Maijor or minor Gl bleeding with hospitalisation 128 (0.8) 102 (0.6) 0.79 (0.61-1.02)
Safety endpoints
MACCE* 2,332 (14.2) 2,298 (13.8) 0.98 (0.92-1.04)
Cardiovascular death 178 (1.1) 174 (1.1) 0.97 (0.79-1.19)
Spontaneous myocardial infarction 1,093 (6.7) 1,117 (6.7) 1.01 (0.93-1.10)
Ischaemic stroke 195 (1.2) 232 (1.4) 1.18 (0.98-1.43)
Repeat revascularisation 1,330 (8.1) 1,303 (7.9) 0.97 (0.90-1.05)

Prasugrel or ticagrelor user

Efficacy endpoints

Major Gl bleeding requiring transfusion 145 (0.8) 83 (0.5) 0.58 (0.44-0.76)*
Major or minor Gl bleeding with hospitalisation 208 (1.1) 134 (0.7) 0.65 (0.52-0.81)¢




o™ QU= (experiment)

 Strong criterion for causality (if well-designed
experiments)




Clopidogrel Prasugrel

Treated with a PPI Not treated witha PPl Adjusted HR (95% Cl)  Treated with a PPI Not treated witha PPl Adjusted HR (95% Cl)

CV death, MI, or stroke 11-8% (255/2257)  12-2% (526/4538) 0-94 (0-80-1-11) 10-2% (220/2272) 9:7% (423/4541) 100 (0-84-1-20)
All-cause death 2:9% (58/2257) 3-3% (139/4538) 0-68 (0-47-0-96) 3-1% (65/2272) 3-0% (123/4541) 100 (0-71-1-41)
CV death 2:2% (44/2257) 2.5% (106/4538) 071 (0-47-1-07) 2:2% (46/2272) 2.0% (87/4541) 1.06 (0-70-1-62)
M 9-5% (209/2257)  9-8% (424/4538) 0-98 (0-82-117) 7-7% (166/2272) 7:3% (319/4541) 1.02 (0-84-1-25)
Stent thrombosis (ARC definite or probable)  2-4% (50/2150) 2:3% (92/4272) 1.08 (0:75-1.55) 1-1% (22/2159) 11% (46/4263) 1.03 (0-60-1-76)
TIMI major or minor bleeding (non-CABG)  4-6% (92/2234) 3-4% (139/4482) 1-13 (0-85-1-49) 4-8% (98/2253) 5.0% (205/4488) 0-92 (0-71-1-18)
TIMI major bleeding (non-CABG) 24%(46/2234)  16%(65/4482) 120(080-179) 25%(51/2253) 2:4%(95/4488)  0.97(0:67-139)
Net clinical outcome (death, M, stroke, 13-9% (299/2257) 13-8% (594/4538) 0-96 (0-83-1-12) 12:6% (268/2272) 12:1% (516/4541) 0-99 (0-85-1-17)

or TIMI major non-CABG bleeding)

Data are Kaplan-Meier percentage (n/N) unless otherwise stated. Adjusted hazard ratios (HR) (95% Cl) indicate the association between PPl use and the risk of clinical outcomes after adjusting for potential
confounders and the propensity to treat with a PPI. PPl=proton-pump inhibitor. CV=cardiovascular. MI=myocardial infarction. ARC=Academic Research Consortium. TIMI=Thrombolysis In Myocardial Infarction.
CABG=coronary artery bypass graft surgery.

Table 3: Kaplan-Meier event rates for efficacy and safety endpoints in the TRITON-TIMI 38 trial

T MMM HS—SGS—‘—‘—m5j——1— —
Lancet 2009; 374: 989-97



o1zkdo| E0| (specificity)

* One cause leads to one effect, not multiple
effects

» Specificity strengthens evidence for causality,
but lack of specificity dose not rule out
causality




Additionally, we performed diverse sensitivity analyses for all primary and secondary out-
comes to evaluate the robustness of the main findings. First, we redefined the use of exposure
as having filled at least 2 benzodiazepine prescriptions during the first trimester. Second, we
redefined the outcome definition as the presence of >2 diagnoses of congenital malformations.
Third, we restricted the study cohort to those who had underlying comorbidities related to the
indication for benzodiazepines (bipolar disorder, depression/mood disorder, anxiety, sleep
disorder, and gastrointestinal disease) to mitigate confounding by indication. Fourth, we
restricted the cohort to nulliparous women to account for intraindividual correlations that
might arise from repeated measurements of the same women. Fifth, we conducted a negative
control analysis by comparing negative exposure control (defined as pregnancies exposed to
benzodiazepines between 180 days and 90 days before the last menstrual period, which is not
an etiologically relevant window for congenital malformations) with the reference group in the
main analysis (pregnancies not exposed to benzodiazepines in the first trimester). If the main
finding is subject to residual confounding, we can expect a non-null result from the negative
control analysis. Sixth, for outcomes that presented an increased risk, we used a rule-out
approach to explore the impact of unmeasured confounders (e.g., maternal smoking status)

method to address the impact of selection bias (52 Appendix). All analyses were conducted
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Benzodiazepine Unexposed Relative risk (95% Cl) PS-adjusted
No.of No. of No. of No. of relative risk
Events Births Events Births Unadjusted PS-adjusted (95% Cl) p-value
Overall congenital malformations
Main analysis 2,667 40,846 156,896 3,053,381 1.27(1.22-1.32) 1.09(1.05-1.13) - <0.001
Sensitivity analyses
>2 prescriptions of exposure 1,690 27,809 156,896 3,053,381 1.18(1.13-1.24) 1.06(1.01-1.12) - 0.012
>2 diagnoses of outcome 1,643 40,846 93,602 3,053,381 1.31(1.25-1.38) 1.10(1.05-1.16) - <0.001
Restriction to women with main indications 734 11,603 4,303 74,129 1.09(1.01-1.18) 1.04(0.96-1.12) -- 0.375
Restriction to nulliparous women 1,448 20,477 83,422 1,601,759 1.36(1.29-1.43) 1.12(1.06-1.18) - <0.001
Negative control analysis 5,951 105,912 149,447 2,922,168 1.10(1.07-1.13) 1.00(0.97-1.02) - 0.829
Congenital heart defects
Main analysis 1,588 40,846 83,584 3,053,381 1.42(1.35-1.49) 1.15(1.10-1.21) - <0.001
Sensitivity analyses
>2 prescriptions of exposure 989 27,809 83,584 3,053,381 1.30(1.22-1.38) 1.13(1.06-1.21) = <0.001
>2 diagnoses of outcome 1,006 40,846 51,156 3,053,381 1.47 (1.38-1.56) 1.19(1.11-1.27) - <0.001
Restriction to women with main indications 451 11,603 2,378 74,129 1.21(1.10-1.34) 1.15(1.03-1.27) - 0.012
Restriction to nulliparous women 891 20,477 44,782 1,601,759 1.56 (1.46-1.66) 1.21(1.13-1.30) - <0.001
Negative control analysis 3,183 105,912 79,605 2,922,168 1.10(1.07-1.14) 0.99 (0.96-1.03) B 0.760 |
0.5 1.0 2.0

Fig 5. Risks of congenital malformations in infants following maternal exposure to benzodiazepines in the first trimester: sensitivity analyses. CI,

confidence interval; PS, propensity score.

PLoS Med., 2023 Feb 27;20(2):e1004183 |
https://doi.org/10.1371/journal.pmed.1004183






« Components

Supplement Table 1. Specification and emulation of a target trial evaluating the effect of NOAC

versus warfarnin on hazards of diabetes complications using real-world data from Taiwan's NHIRD

Component

Target trsal

Emulated trial wsing real-world dats

Aums

Aim
Eligibility

Treatment strategy
Treatment assignment
Follow-up

Outcome

Treatment strategies

Treatment sasigranent

Follow -up

Outcome

Causal contrast

To estamate the relative effect of
NOAC versus warfarm oo hazands
of drabetes complications and
mortality in AF paticnts with DM

Adult patients aged 20 years
previously deagnosed with AF and
DM without severe valvular heart
discase or cod stage remal discare

No praoe use of oral anticoagulants

1. Receiving NOAC treatment

2 Recenving warfann treatment

Eligible patients arc randomly

asssgned 1o erther treat

ent group

(the same probabality of treatment
asagnment betwoen the two

groups)

Follow-up begins at treatment
asugament and cnds 3 occerrenos
of duabetes complhcatians, at death.

at Jows 1o foll

wp, or on 31
December 2018, whschever occurs

first

Macrovascular complications,
macrov ascular complications

glycemic emergency. and mortality

Primary analysis: ITT effect (ie
effect of being assgned to NOAC
versus warfann at baschne.
regandless of whether paticnts

continue following the assigned

catment after hasclme)

Same

Same, but with the exclusion of
Patients with 3 previous diagnosis of

rheumatic beart disease. congental

heart dscase. or who had received
valve replacement surgery. because
severe valvular heart discase is hard
0 define unng disgrntx codes n

NHIRD durecty

Same

Ussng propensity score appeoaches 1o
gencrate a stdy population with
sl probability of treatment

asssgnment between the two groups

Same (the sssignment and initiation
of the treatment occur at the same

ume 10 the real-world scenano)

Same

Same (wung an-started analysis

analog of ITT)

Casual contrasts
Statistical analysis

Statistical analysis

effect (1e., effect of following the
treatment srategics 1n the study
protocol at bascline and afler

haschne)

Cox proportional hazards model

analog of per-protocol)

Same (except we further applicd the
shared frailty model accounting for
potentsal cluster-speaific random
effects from cach individual

bospital clin )

Abbeesiatio
NOAC

treat

AF. atrsal fibrillats
noa-viasmn K antagon

DM, dishetes me

s NHIRD, National Hea
oral anticoagulant. IPTW. mverse probabike

surance Research Datal

of

weighting. 1TT. intentson- to-
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