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HARAE O] § WuayAY 29y WHes 9 22 R, o2 7HA
AEAY TFER ofFolA dow A7 wet 4 A Fo] 10m ©] kSl
HAA(PM-10, WAHA), A Fo] 25um o]stql WA (PM-2.5, ZwAldA]) 12
Aol 0.1 ym o]skQl HMA(PMO.1, S22 AHANZ 28 4 Avk(Zd 1). o,
PM102 PM25, UFPE xshst== a4 71 & #s 73k
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Molecules Baclena RBC Cell '_Pcllen _Pin Hair
o ] s 2
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Limit of

viion 100pm

0.0Tpm aowm 0.1um Tpum 10pm

SAITIIET IS =SS
o= UFP (eM¢)) Uitratine particles
Constituents:
! Primary combustion — hydrocarbons. metals, oiganic carbon
Sources:

Secendary pholachemical fermation from gases, VOC/SVOC
Fresh automobile and combustion emissions
Lifetime: Minutes (o hours Distributed 100s of melers from source

PM, 4
Fine particles =
d ) —PM
Constituents: 10-2.5
Organicielamental carbon 1 Coarse fraction
Organic compounds. hydrocarbons ‘ )
= Consfituents:

Uttrafine particle aggregates
Biological material — Endotoxin
lons: NH,-Sulfate, nitrate
Meatals: Fe, Al Ni, Zn, V, Cu, Si

Dust, endetoxin, palien, furgi
debris, ground materials
metals (Si, Al, Ca, Fe)

B Sources:
- Agriculture, seil, road dust,
sea spray. suspension in air

from grinding and erosion

Sources:

Primary from all combustion sources
Coal, oil. gas, weoed, industry, fires
Secondary gas-to-particle convarsion

Lifetima: hours-to-days

Lifetime: Days-to-weeks.
Distribute 10-100 Km

Distributed ragionally (1000 or more Km) Human hair

a9 1 vAH A A2l (Brook RD et al., 2008)
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3970 -2t v A AT E AT
Al 9 AR Qg %7] @9t 100mmHg tH], 120mmHgel A 1.39 (95% UI
1.34-1.44), 130mmHgoll Al 1.81 (1.70-1.93), 166mmHgol Al 4.48 (3.81-5.26) H] =7
el o &3 -0 HAIE EATHBundy et al, 2017). o] £fell /1A @Qlo=
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MEEA g Av PN AR

DARE, FA, Fuw, vlw So] glom, 87 89 FelH wlAWA wFe| 7]

2

7V w2 AoR HAuEITH(IE 4).

High systolic blood pressure

High LDL cholesterol

Smaoking

High fasting plasma glucose

High body-mass index

Diet low in whole grains

Ambient particulate matter pollution
Diet low in legumes

Kidney dysfunction

Diet high in sodium

1 ¥

0 20 40 60
Percentage

3% 4 Percentage of DALYSs attributable to top risk
factors for both sexes combined, 2019

(GBD 2019 Diseases and Injuries Collaborators, 2020)
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o FAEAE T FEARE M del AMEEY. A4 AME Y= 2uEAAE T T
(Lovastatin, Pravastatin, Simvastatin, Fluvastatin, Atorvastatin, Rosuvastatin,
Pitavastatin)o] At} AL =29 =g 2 H = (Low-density lipoprotein cholesterol,
LDL-O)& w35 Z37F 7 wHoluw SAALS w3 d =Agy
=9 ~H = (High-density lipoprotein cholesterol, HDL-C)& Z7}A 71t} (=44
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1. &5 24
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Az W= gxza A4l =Z stk (Maclure et al., 1991;
Janes et al., 2005; Jaakkola, 2003; Lewer et al., 2022).

case <—> Crossover
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control

NOOK TODAY ROON YESTERDAY
a9 7 SA-mApA A

(Maclure and Mittleman,, 2000)
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A= ¥ 83 #ow, st AP 7kE 374 dx2TIe 7HE

I (Lumley and Levy, 2000; Carracedo-Martinez et al., 2010).

A time stratum for each

é event

6 7 8 |ox| 10 11 12
13 14 15 |16%| 17 18 19
20 21 22 |23%4| 24 25 26
27 28 29 [30+%
—
I8 8 ARk-T3 @A -wAAEA - 7 AR
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o £3tE udgA = o] =4 (diuretics), Fol=@d e Al kA (antiadrenergic
B-blocker), &% %A (Calcium channel blockers; CCB),
okx] @ 'l Al A3k E 4 9 A Al (Angiotensin—converting enzyme(ACE) inhibitors; ACE1),
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I11 LHA A
112 18 A
113 DG A R A
115 ojlad ¥
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o] &z A amiloride spironolactone
furosemide hydrochlorothiazide
gotedgdAg oA
ksl A}ehA| terazosin phenoxybenzamine
W B} e A arotinolol esmolol
atenolol levobunolol
betaxolol metoprolol
bevantolol nadolol
bisoprolol nebivolol
carteolol propranolol
celiprolol timolol
g A amlodipine lercanidipine
barnidipine manidipine
benidipine nicardipine
cilnidipine nifedipine
efonidipine nimodipine
felodipine nisoldipine
lacidipine
ok x] @ €l A alacepril lisinopril
A FAAAA captopril perindopril
cilazapril ramipril
enalapril zofenopril
imidapril
LX) 2 €l Al candesartan telmisartan
S8 A AA losartan fimasartan
valsartan eprosartan
irbesartan azilsartan
olmesartan medoxomil
2 E}E A A atorvastatin ~ rosuvastatin  pitavastatin
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4. 7129 A=

7)o dEd g o o] ZE ol (www.airkorea.or.kr)ol A A& E = AR

lo

Br1ed AEE4Y RUHY ARES Agedth B AT L5 e
v A A (PMI0), 2] A A (PM25), oF8HAE7E2(S0.), 9.2 (0y), o 4H8H4 & (NOy),

A4S (CO) AHEE AFESIA T ASE5EA U9 257 SAH ALY
7] & A 2}5 =4 % (Telemetering system)ell A 1A 7+ -4 &
AANEH AE AR Z AFHT A H
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5. 71 A&

AEddg B g Aol G vA= Ao & Ay 712 (°0)%
BUEE0)E 718HeR 88 th(Giang et al, 2014). &A1 o] 4L Hat
<3 dd Fit ddEsE ARE V1A VAR N

X (https://data.kma.go.kr/cmmn/main.do)°] &/HE B S Al sle] B2

A8 35k,
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6. 4 &

A7) Apalo] o] HER, 9

Fod A

| Zkell whe} W SkH]
15 (Matched case-control study)g} & < 3t (Jaakkola, 2003). A}zl 3 9]

e

ol

X
o
)
‘ZWO

N

& A

7 9]

o

ol

°ol-§&

o
=

2ZA 28 3|9 &4 (conditional logistic regression)

o
N
Nlo
oF
)

!

o

2 2H](0Odds ratio, OR)<} 95% 212 57H95% confidence interval, 95% CI)2o. =

7
sl

o
o

T
olo
T
A

or

~
B

;OL

st Q1) A

3

"
—_
jon

O

BR

o

ojp

g

=
S

3} (stratified analysis)<

=

Jo

1

choll o &

@

¥ 7 (effect modification)& <1+

B

o
o

=37t

=

Aol A me

gl

PA EHE 3 &=l o

4

o

Al (day) o] 2=
o] Fo =z of

Fl

5

(strata) &=+

=

o

+ed

S

&
=

1o}, we ) g

5]
“

i

_Z#O

F H(subgroup)S W

Wg R ol 7} strataol A 231H ZAAF

4
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oX,
lo
oy
k1
O
=
N
)
off
2
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rlo
12
il

Rokt}h, Strata ¥ RR 3k 7ol Zol7F &A1+, + 719 RR 3F Aol A
F94& FAstE 4 (Altman and Bland, 2003)S ©]-&3l p for interactions

AZEEto] et th(4=2] 1). P for interaction® A4 F94LS 0.05 7w

Difference(d) = RR, — RR,

Standard Error(SE;) = /SE(RR,)*— SE(RR,)*)
Confidential Interval(CI;) =d+1.96 x SE,

T . . ( ) _ C]d
est of interaction(z) = T(d)

44} 1 P for interaction A& 2]

qapS Prtatr] s A xR &3 (lag effect)e] a7t Dosith =3 A A}
El

!
gekS Hrlele @Y Alx ¥ (single-lag model) ¥ T3 ¥ =& HUlE = T3
A& 23 (cumulative lag model)S T-5F3te] AlxF &35 &Skt F4 Ak
2y E A A(lag)7t Aol dFE 1 23 AXA HER, lag Zold upgl g}
A717F gebd = Stk ol JAAFE 7Y A7A S @Y A 2¥(lag 07lag 7)

A2 Botel 7109 9B & AWT F Ak AAE AAs] AP

x
.

AR FA AR B TERARA Sk FH ARG B AN AUy S



7N AdsEs 99 WiEol I vAgHe 9 EEE JFA 7] wEe,
32k oakal & o] &3 gk AlelE Wiy Al X35+ natural cubic spline(NCS)
HWE 283tk NCS B2 Add Afo wel B Fr(F=d¢
AEed, AF=7F U Aow RAA% HAY U A {1 34
Atk o] A BAE gho] AA @S wrgetA et HEE, A3

aok #thH(Wood, 2017). ¥¥tA o2 AgAdeds 723 diFee
139 AH-%(degrees of freedom)® 63 3& AF8-3FAtH(Ha et al, 2011; Cho et al,
2014). webA 2 A M= dFd ol et 7122 A= 12(degrees of freedom

E

of 6 x 2 years), A=+ 6(degrees of freedom of 3 x 2 years) o2 A A3}
PROC TRANSREGE ©|&3to] ¢ Highs RASG oY, g7y|edy 22

AR BEE aRF] A GD A% 2P} FH A wPe FHFAT
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oA o] .
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o] 4+ #) A & Z(Dyslipidemia) ¥ @ ¥ (Diabetes)<

B2 ATH(Seo et al, 2022). el A A 2] 5 o]

A45)

7.1. A A2

o)

A

NJo
o
X

]

Aol A o] 4

e
xu
H
ot
!

o] o} confounding by

3], 2010). ARB

1

S

kel

74 3}

Fob. wheba )

o] A X A ¥ Z(E7807E785), Y= (EL0, E11, E13)

ol & 9 23] ol

et

JtH(Walker, 1996). ©]
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=
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)
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)

oo

b

ol¢} B &9, ARB

}

fape] BE Wz Ao

tol A& A7F A

5]

3

[si3
=

of m&

< AH(Cramer et al., 2008).

fsig
=

A A

N

—_
o

= 23 A7 7|H

Aol A

2

ol

MPR (Medication Possession Ratio)& ©]&

B ktH(Sperber et al., 2017).
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SAS version 94 (SAS Institute, Cary, NC, USA)¢} R
statistical software (version 3.4.1, R Foundation)& ©]&3t9 1, 2 R

#9138 (p-value)o] 0.05 vmel A%, 8 AwYE wol: Ao Prhsenh
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B o pEe dAgsd AFAY 993 (Institutional Review Board, IRB) 4] ¢ o] A
%2 HEQITHIRB number: 4-2022-1247).
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1. 9+ A3

1 AF A 54

2018 o 4] 2019\ &3 AA
62,351 o] AT}, a1

E&7 11,206 0] A< g}

T 2" 118 2ok

A

AAZ o7 AL SHA Y3 A=
o] 1= WhAkAF 38289 T ARB Ald dard ehA
2 A

o AAE A AA BB oA

First ED admission for IHD in Seoul

(2018-2019)
62,351
)
Patients with hypertension
NO YES
20,216 42,135
0
Patients with medication
NO YES
10,763 31,372
U
ARB pill type
3 ARB ARB Single-pill
Non-ARB Single-pill | combination with statin
19,749 10,449 1,174
g 11 d7u3A 44 71+

e
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HE AU 5L 1 3¢9 2 HE AT AE F 116238 o2 Axd
A EAL AvE Az 20189 5376 (51.4%)9, 201913 5073 (48.6%) o]

sEgddgor S5d ddadrh. A FAdo] 5869 (56.2%)%= 14 4,575

N
w
o
é
ol
T
i
&2
32
E
i
N
a1
ol

A g g2 2% Ay} 654 o] Aol 7,526
(72.0%)8 o2 7} ®ekar, 4076041 (2,826 [27.01%)9, 207394 (76 [0.7%1)™, 194
ol3} (16 [0.2%])™ +o 2 YERTH 7H A5 20295 722 QL1765 4,
lowest), Q2(6710%%1), Q3(11715%91), Q4(16720F9) = &Fated, 259 ¥
g 548 FA% An, 7 =& A5E9 #(Q4)°] 4,606 (39.6%)H o2 7
wokon Q3 (2,196 [18.9%]1%), Q1 (1,971 [17.0%]1%), Q2 (1,666 [14.3%]4) o=
Vel 37598 B 6898 9 F, 910¥9 S 71, 1197298 AR Ao,
Ad W P4 ES B A5E e A, Aged Jds didAbrt 3488
(334%)H o2, AHAAE F 7HF Bol A on, 1 oz He 2838
(27.6%)7, A& 2580 (24.8%)", 7HeS 1,484 (14.2%)H o & ERRE T

7

(o]

ARB @94 E&& 10,449 (89.9%)9, ARB ~etel Bz H&o 1174
(101%)H o2 fAaate] i Eo] ARB 94 X852 3= Aoz vyt ARB
oFAl ZFol wel Feld A EAL AA A EAQI BSEsig o, RE

E40 Hal F E Aele] fold Aol E FAT = gk
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£ 3 4% A70A 54

ARB ARB_ Single-pill
Total Single-pill combHSl?;:g)rrll with p-value
n=11,623 n=10,449 n=1,174
Year, N(%) 0.1666
2018 6,005 (51.7) 5376 (51.4) 629 (53.6)
2019 5618 (48.3) 5,073 (48.6) 545 (46.4)
Sex, N(%) 0.794
Male 6,523 (56.1) 5,869 (56.2) 654 (55.7)
Female 509 (43.8) 4,575 (43.8) 520 (44.3)
Missing 5 (0.04) 5 (0.04) -
Age group, N(%) 0.4748
<=19 years 17 (0.1) 16 (0.2) 1 (0.1)
20-39 years 81 (0.7) 76 (0.7) 5 (0.4)
40-64 years 3,159 (27.2) 2,826 (27.0) 333 (28.4)
>65 years 8,631 (74.3) 7,526 (72.0) 835 (71.1)
Missing 5 (0.04) 5 (0.05) -
Household income quartile, N(%) 0.2430
Ql(Lowest) 1,971 (17.0) 1,764 (16.9) 207 (17.6)
Q2 1,666 (14.3) 1,504 (14.4) 162 (13.8)
Q3 2,196 (189) 1,954 (18.7) 242 (20.6)
Q4(Highest) 4,606 (39.6) 4,166 (39.9) 440 (37.5)
Missing 1,184 (10.2) 1,061 (10.2) 123 (10.5)
Season, N(%) 0.5635
Spring 3,223 (27.7) 2,888 (27.6) 335 (28.5)
Summer 2,881 (24.8) 2,589 (24.8) 292 (24.9)
Fall 1,653 (14.2) 1,484 (14.2) 169 (14.4)
Winter 3,866 (33.3) 3,488 (33.4) 378 (32.2)

Note: The characteristics of the groups defined by Statin use were
compared using the chi-square test and t-test.

Abbreviation' ARB, Angiotensin II Receptor Blockers
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3 Avn ko,
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A}) %%+ PM10 40.631(SD,
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0.024(0.012)ppm,

L

o

32

24.55) pe/m’, PM2.5 23.801(16.677)pg/m’, SOZ2 0.004(0.001)ppm, O3

NO2 0.028(0.012)ppm, CO 0.514(0.172)ppm = +E}YETE



£ 4 2018dFF 2019d7bA o] A5 9] t7|ed=d ¥ v

Mean SD Min 25% 50% 75%

percentile percentile percentile IQR Max
PM10 (ug/m') 40631 24551  6.005 23.894 35.901 51.339 27445  186.824
PM25 (pg/m') 23801 16.677  2.649 12.323 20.515 29.625 17.302  135.822
SO; (ppm) 0.004 0.001 0.003 0.003 0.004 0.005 0.002 0.009
O3 (ppm) 0.024 0.012 0.003 0.015 0.023 0.032 0.017 0.067
NO: (ppm) 0.028 0.012 0.007 0.019 0.026 0.036 0.017 0.077
CO (ppm) 0.514 0.172 0.251 0.387 0.466 0.599 0.212 1.425

Abbreviation: SD, Standard deviation; Min, Minimum; IQR, Interquartile range; Max, Maximum;
Particulate matter, PM; Sulfur dioxide, SO2;, Ozone, Os; Nitrogen dioxide, NO:
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d7led =4 o] FAAAE &g A3, PMI102 PM25 (r=0.91, p=<.0001),
SO, (r=0.66, p=<.0001), NO; (r=0.65, p=<.0001), CO (r=0.75, p=<.0001)%}, PM2.5+=
SO, (r=0.64, p=<.0001), NO (r=0.66, p=<.0001), CO (r=0.79, p=<.0001)¢}, SO, +=
NO; (r=0.67, p=<.0001), CO (r=0.66, p=<.0001)¢}, NO; = CO (r=0.89, p=<.0001)<}
Fo] FHAAE EAoem, O3 & SO; (r=-0.16, p=<.0001), NO; (r=-0.48, p=<.0001),
CO (r=-0.46, p=<.0001) ¢t & FHAAE Helow TAHCR Fosdirt (14
11).

PM10
PM2.5
502
03
NO2

CO
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Pu10( 2afm)
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3) SO, (ppm)

S02{ppm)

Sulfur dioxide(ppm)

4) O3 (ppm)

Qs (ppm}

Ozone(ppm)

date

aate
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Nigrogen diosici(ppm )

5) NO; (ppm)

NOz (ppm)

6) CO (ppm)

CO{ppm)

noxide(ppm)

Carbon moi
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¥ 5 20185 20197k 9] MEEHEAIY 2% 9 HAUFE 7= AE
: 25% 50% 75%
Mean SD Min percentile percentile percentile IQR Max
Temperature (°C) 13.3 10.9 -14.8 4.3 14.35 22.8 185 33.7
Relative humidity (%) 57.1 15.3 229 46.1 56.4 66.9 20.8 97.0

Abbreviation: SD, Standard deviation; Min, Minimum; IQR, Interquartile range; Max, Maximum
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Temperatura(C)

Temperature(C)

NCS Bz A
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date

Fit @ 95% Confidence Limits
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NCS 27k A NCS 7 ¥

Relative humidity(%)

Relativa humidity(%)

3[; |
B0
40 -

e Jan Mar May  Jul Sep  Nov  Jan Mar May  Jul Sep  Nov  Jan

2018 2019 2020

date
Fit 0 95% Confidence Limits - - -~ 95% Prediction Limits
o B _
a9 15 A7 s AE5EA dd Hi JdFEINCS i d%)
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=
K
i)
0

9 74 94 99

adsl A HEANES SEA Y T exv= e B dd He

E 6 n¥g) AAYHAT $FY 94 24 9% (Lag 0)

Patients with Hypertension

Odds ratio 95% Confidence interval
PM10 1.0018 0.997-1.007
PM2.5 1.0019 0.995-1.009
SO, 1.0772 0.921-1.260
03 1.0145 1.001-1.028
NO: 0.9987 0.988-1.010
CO 1.0001 0.999-1.001

Note: Conditional logistic regression model was used after adjusting
for national holidays, daily mean temperature, and relative humidity.
Abbreviation: PM, particulate matter; SO Sulfur dioxide; O3 ,
Ozone;, NO;, Nitrogen dioxide; CO, Carbon monoxide
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A wHel g B4 Ashi a9 163 2k 9D AR 24 Ad, HIYILR
$HA 949 49 79 SO, FEIF 10ppb F7HA5S AP AR A U9

93] 1.177 (1.009-1.372)8) Z7Fakdth. o199 Al zbyt PM10 PM2.5, Os, NO,
CO°ll g = Fold A7 T ATk

ek

il

o
fot

FA AR A A, PM109] B¢ AULFE 99 49 H(1.008;
1.001-1.015)7 54 #(1.009; 1.000-1.016)14 &34 4 T4 o] F7tstAd
SO29 A9 AULRE 49 H(1.280; 1.022-1.603), 54 (1.274; 1.001-1.620)1 A

Sgel Frkadrh. et 2 ool trled B A AAeld BAHow
fFol@ AR e T
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5) NO2

Single lag Cumulative lag

Odds ratio (95% CI)

6) CO

Single lag Cumulative lag

Odds ratio (95% CI)

2 2 4 5 8 7 1 2 2 4

Note: Conditional logistic regression model was used after adjusting for
national holidays, daily mean temperature, and relative humidity. * -
p<0.05

Abbreviation: PM, particulate matter; SO, Sulfur dioxide; O3 , Ozone;
NOs, Nitrogen dioxide; CO, Carbon monoxide
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B 7 a8 fERdae 4 ES S5 dd 24 91E(Lag0)

Patients with Medication

Odds ratio 95% Confidence interval
PM10 0.9999 0.994-1.006
PM2.5 0.9997 0.992-1.008
SO2 1.064 0.889-1.274
03 1.012 0.996-1.028
NO2 0.998 0.985-1.011
CO 0.9999 0.999-1.001

Note: Conditional logistic regression model was used after adjusting
for national holidays, daily mean temperature, and relative humidity.
Abbreviation: PM, particulate matter; SO, Sulfur dioxide; Os ,
Ozone; NO,, Nitrogen dioxide; CO, Carbon monoxide

A mEel W@ B4 Ads 29 173 2 A AR 24 Ay, a4y
SHA 99 49 e PMI0 (1.007; 1.001-1.013), PM2.5 (1.009; 1.0003-1.017), NO

(1.013; 1.0001-1.026) &3 ¥ 3d (1.193; 1.002-1.421), 4 %1 (1.216;
1L019-1.450)¢] SO,9l %= 199 Z7h= SPHNET 34 99 992
S AT T AAES] A5, SO0 HYFE Y 49 A(1.340; 1.004-1.736),
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3) SO,

Cumulative lag
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Cumulative lag

1.021
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5) NO,

Single lag Cumulative lag
*
= -
=3 <
R -
8
= < + <
2 <
E 4
1':”; <
B
o
<
<
_ <
0.8
2 4 2 4
Single lag Cumulative lag
-
= <
o <
#
o
=3 < < < <
o -
B, 4
3 <
b=l
o
- <

2 2 4 5 8 7 1 2 2 4

Note: Conditional logistic regression model was used after adjusting for
national holidays, daily mean temperature, and relative humidity.

* — p< 0.05

Abbreviation: PM, particulate matter; SO, Sulfur dioxide; O3 , Ozone;
NOs, Nitrogen dioxide; CO, Carbon monoxide
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5. YA H&d wE &3 ¥

QAd N 49 T PMIO B FE7F 10ug/m® 718 9, ARB el
oAl ] sl AS S 9 913(0.964; 0.930-0.998)2 ARB
S A (1005 0994-1.017) R} shkow], = & Abelel A9 @ e] Hol
7402 §989Hp for interaction = 0.025). ©] 9]¢ AFel A= F & Aol

ALAFE Aol7t FAHoZ FostAl &kt (p for interaction >0.05).

Fit FX27F 10pg/m® S7Fe ul, ARB
2~EbEl B3A e SEANEE S 99 2190946, 0.900-0.995)> ARB

ol A (1.003; 0.988-1.019) Btk skgkom] F i+ Alole] 19l 939 jol=
FAASZ 9319 Hp for interaction = 0.028). ©] 2] Alxlo| A& F T Alo]9

AAYF L o)/} BAA R Folstx] &gk}t (p for interaction >0.05).

a®
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Do
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inSs
o
e,
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>
i)
o

ol
ol
il
)
Lo

|

SOz 03, NO;, CO ¢} 22 7k2d =do] 45, e ARl A 5 2 Aol €]
(3]

EAAOR #9373 xo]lE el 4 gl (p for interaction >0.05).
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1) PM10

ARBfilltype # ARB single pill 4 ARB single-pill combination with statin

*
=4051
O
X
pred L ] i
S 1004------ + ffffffffffffff + fffffffffffff + *******************************************
e
=
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3 0.951
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ARBfilltype 4 ARBsinglepill 4 ARB Single-pill combination with statin
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5) NO,
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Note: Conditional logistic regression model was used after adjusting for
national holidays, daily mean temperature, and relative humidity. * — p for
interaction < 0.05

Abbreviation: PM, particulate matter; SO, Sulfur dioxide; O3 , Ozone;
NOs, Nitrogen dioxide; CO, Carbon monoxide

55



r’
i

N
T

6.1. = A A

SHA (o] FAE 3

6.1.1.

1744 el o] 3] 2

ol o
ikl

397

il

A% A
q 58772 9,095 (838%)™, ARB

A

¥

,AO

o

ol

ol 7

=0

13] o] == 9 23] o] ¥

<

t}. ARB ©d
A Bg&tS 1,050 (112%)H o2 thakzte] tjitio] o]

g A

B

—_—

10,2459 ©] %

o

-
oy

<]

ol

—_—

0
o

2 Uetsth. ARB oFAl FFoll whet

Ao

L
fu

o
A

=2 7R 2

el

| el o Abel o]

—_
o

K

il

o

ol

56



B 8 o AEET 2 Ty

=

o

snARew 44 g 54

ARB Single-pill

Total Singllfa]—Bpill combHSl?;:g)rrll with p-value
n=10,245 n=9,095 n=1,150
Year, N(%) 0.255
2018 5317 (51.9) 4,702 (51.7) 615 (53.5)
2019 4,928 (48.1) 4,393 (48.3) 535 (46.5)
Sex, N(%) 0.962
Male 5,706 (55.7) 5,066 (55.7) 640 (55.7)
Female 4535 (44.3) 4,025 (44.3) 510 (44.3)
Missing
Age group, N(%) 0.497
<19 years 11 (0.1) 10 (0.1) 1 (0.1)
20-39 years 54 (0.5) 49 (0.5) 5 (0.4)
40-64 years 2,700 (26.4) 2,376 (26.1) 324 (28.2)
>65 years 7,476 (73.0) 6,656 (73.2) 820 (71.3)
Missing
Household income quartile, N(%)
Ql(Lowest) 1,725 (16.8) 1,521 (16.7) 204 (17.7) 0.214
Q2 1,439 (14.0) 1,280 (14.1) 159 (13.8)
Q3 1,927 (188) 1,691 (18.6) 236 (20.5)
Q4(Highest) 4,071 (39.7) 3,641 (40.0) 430 (37.4)
Missing 1,083 (10.6) 962 (10.6) 121 (10.5)
Season, N(%) 0.603
Spring 2,862 (27.9) 2,531 (27.8) 331 (28.8)
Summer 2,533 (24.7) 2247 (24.7) 286 (24.9)
Fall 1,462 (14.3) 1,297 (14.3) 165 (14.3)
Winter 3,388 (33.1) 3,020 (33.2) 368 (32.0)

Note: The characteristics of the groups defined by Statin use were
compared using the chi-square test and t-test.

Abbreviation' ARB, Angiotensin II Receptor Blockers
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Note: Conditional logistic regression model was used after adjusting for
national holidays, daily mean temperature, and relative humidity. * - p for
interaction < 0.05.

Abbreviation: PM, particulate matter; SO, Sulfur dioxide; O3 , Ozone;
NO,, Nitrogen dioxide; CO, Carbon monoxide
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ARB Single-pill

Total Singllf—spill combHSlf;:g)rrll with p-value
n=9,486 n=8,458 n=1,028
Year, N(%) 0.308
2018 4942 (52.1) 4,391 (51.92) 551 (53.6)
2019 4544 (479) 4,067 (48.08) 477 (46.4)
Sex, N(%) 0.842
Male 5,303 (55.9) 4,731 (55.94) 572 (55.6)
Female 4,178 (44.0) 3,722 (44.01) 456 (44.4)
Missing 5 (0.05) 5 (0.06) -
Age group, N(%) 0.678
<19 years 9 (0.1) 8 (0.09) 1 (0.1)
20-39 years 36 (0.4) 33 (0.39) 3 (0.3)
40-64 years 2,415 (255) 2,138 (25.28) 277 (26.9)
>65 years 7,021 (74.0) 6,274 (74.18) 747 (72.7)
Missing 5 (0.05) 5 (0.06) -
Household income quartile, N(%) 0.563
Ql(Lowest) 1,603 (16.9) 1,418 (16.77) 185 (18.0)
Q2 1,332 (14.0) 1,194 (14.12) 138 (13.4)
Q3 1,748 (184) 1,535 (18.15) 213 (20.7)
Q4(Highest) 3,890 (41.0) 3,497 (41.35) 393 (38.2)
Missing 913 (9.6) 814 (8.9) 99 (9.63)
Season, N(%) 0.506
Spring 2,068 (27.1) 2,274 (26.89) 294 (28.6)
Summer 2,359 (24.9) 2,105 (24.89) 254 (24.7)
Fall 1,439 (15.2) 1,280 (15.13) 159 (15.5)
Winter 3,120 (32.9) 2,799 (33.09) 321 (31.2)

Note: The characteristics of the groups defined by Statin use were
compared using the chi-square test and t-test.

Abbreviation' ARB, Angiotensin II Receptor Blockers
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Note: Conditional logistic regression model was used after adjusting for
national holidays, daily mean temperature, and relative humidity. * - p for
interaction < 0.05.

Abbreviation: PM, particulate matter; SO» Sulfur dioxide; O3 , Ozone;
NOs, Nitrogen dioxide; CO, Carbon monoxide
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ARB Single-pill

Total Singllfa]—Bpill combHSlf;:g)rrll with p-value
n=2,533 n=2,311 n=222
Year, N(%) 0.319
2018 1,276 (50.4) 1,157 (50.06) 119 (53.6)
2019 1,257 (49.6) 1,154 (49.94) 103 (46.4)
Sex, N(%) 0.271
Male 1,670 (65.9) 1,531 (66.25) 139 (62.6)
Female 862 (34.0) 779 (33.71) 83 (37.4)
Missing 1 (0.0) (0.00) (0.0)
Age group, N(%) 0.558
<19 years 2 (0.1) 2 (0.09) -
20-39 years 12 (0.5) 12 (0.52) -
40-64 years 824 (32.5) 757 (32.76) 67 (30.2)
>65 years 1,694 (66.9) 1,539 (66.59) 155 (69.8)
Missing 1 (0.0) 1 (0.04) (0.0)
Household income quartile, N(%) 0.421
Ql(Lowest) 466 (18.4) 425 (18.39) 41 (18.5)
Q2 417 (16.5) 386 (16.70) 31 (14.0)
Q3 461 (18.2) 412 (17.83) 49 (22.1)
Q4(Highest) 943 (37.2) 860 (37.21) 83 (37.4)
Missing 246 (9.7) 228 (9.87) 18 (8.1)
Season, N(%) 0.962
Spring 694 (27.4) 632 (27.35) 62 (27.9)
Summer 637 (25.1) 583 (25.23) 54 (24.3)
Fall 363 (14.3) 329 (14.24) 34 (15.3)
Winter 839 (33.1) 767 (33.19) 72 (32.4)

Note: The characteristics of the groups defined by Statin use were
compared using the chi-square test and t-test.

Abbreviation' ARB, Angiotensin II Receptor Blockers
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Note: Conditional logistic regression model was used after adjusting for
national holidays, daily mean temperature, and relative humidity. * - p for
interaction < 0.05.

Abbreviation: PM, particulate matter; SO, Sulfur dioxide; O3 , Ozone;
NOs,, Nitrogen dioxide; CO, Carbon monoxide
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ARB Single-pill
Singlljfpill combirslg.iél wli)th p-value
MPR Mean, SD 49.8 (0.3) 55.1 (0.9) <.0001
Adherence N (%) <.0001
Good (=80%) 8,472 (81.1) 885 (75.4)
Poor (<80%) 1,977 (18.9) 289 (24.6)

Note: The characteristics of the groups defined by Statin use were
compared using the chi-square test and t-test.

Abbreviation: ARB, Angiotensin II Receptor Blockers; SD, Standard
deviation. MPR, Medication Possession Ratio
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Paitients

with hypertension

n=42,135

with hypertension medication

Paitients

n=31,372

Year, N(%)
2018
2019

Sex, N(%)
Male
Female
Missing

Age group, N(%)

<=19 years
20-39 years
40-64 years
>65 years
Missing

21,968 (52.1)
20,167 (47.9)

24,768 (58.8)
17,330 (41.1)
37 (0.1)

121 (0.3)
562 (1.3)
12,239 (29.0)
29,176 (69.2)
37 (0.1

Household income quartile, N(%)

Q1(Lowest)

Q2

Q3

Q4(Highest)

Missing
Season, N(%)

Spring

Summer

Fall

Winter

10,097 (24.0)
10,113 (24.0)
9,934 (23.6)
11,438 (27.1)
553 (1.3)

10,838 (25.7)
10,387 (24.7)
6,538 (15.5)
14,372 (34.1)

16,285 (51.9)
15,087 (48.1)

17,576 (56.0)
13,771 (43.9)
25 (0.1)

45 (0.1)
273 (0.9)
8,351 (26.6)
22,678 (72.3)
25 (0.1

7,423 (23.7)
7,454 (23.8)
7,377 (23.5)
8,739 (27.9)
379 (1.2)

8,281 (26.4)
7,786 (24.8)
4,749 (15.1)
10,558 (33.7)

Note: The characteristics of the groups defined by Statin use were

compared using the chi-square test and t-test.
Abbreviation: ARB, Angiotensin II Receptor Blockers
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Patients with Hypertension Patients with Medication
OR 95% CI OR 95% CI
PMio
Single lag
lagl 1.004 0.999-1.010 1.004 0.998-1.010
lag?2 1.005 1.000-1.010 1.005 0.999-1.011
lag3 1.004 0.999-1.009 1.004 0.999-1.010
lag4 1.004 0.999-1.009 1.007 1.001-1.013
lagh 1.001 0.996-1.006 1.003 0.997-1.008
lag6 0.997 0.992-1.002 0.996 0.990-1.002
lag7 0.996 0.991-1.001 0.997 0.991-1.003
Cumulative lag
lag01 1.004 0.998-1.010 1.002 0.996-1.009
lag02 1.006 0.999-1.012 1.004 0.997-1.012
lag03 1.006 1.000-1.013 1.006 0.998-1.014
lag04 1.008 1.001-1.015 1.008 1.000-1.017
lag05 1.008 1.000-1.016 1.009 1.000-1.018
PM:25
Single lag
lagl 1.003 0.995-1.010 1.002 0.993-1.010
lag? 1.005 0.998-1.012 1.004 0.996-1.012
lag3 1.006 0.999-1.013 1.005 0.997-1.013
lag4 1.006 0.999-1.013 1.009 1.0003-1.017
lagh 1.000 0.993-1.007 1.000 0.992-1.008
lagb 0.996 0.989-1.003 0.994 0.986-1.002
lag7 0.996 0.989-1.003 0.995 0.987-1.003
Cumulative lag
lag01 1.003 0.995-1.010 1.001 0.992-1.010
lag02 1.004 0.996-1.013 1.003 0.993-1.012
lag03 1.006 0.997-1.015 1.004 0.994-1.015
lag04 1.008 0.998-1.018 1.007 0.996-1.019
lag05 1.007 0.997-1.018 1.007 0.995-1.019
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Patients with Hypertension

Patients with Medication

OR 95% CI OR 95% CI
SO2
Single lag
lagl 1.136 0.970-1.330 1.124 0.987-1.347
lag2 1.094 0.937-1.278 1.145 0.958-1.369
lag3 1.137 0.977-1.324 1.193 1.002-1.421
lag4 1.177 1.009-1.372 1.216 1.019-1.450
lagh 1.016 0.871-1.185 1.004 0.842-1.197
lagb 0.959 0.826-1.114 0.945 0.795-1.123
lag7 0.897 0.772-1.042 0.897 0.754-1.066
Cumulative lag
lag01 1.136 0.952-1.355 1.119 0.914-1.372
lag02 1.161 0.956-1.409 1.175 0.940-1.469
lag03 1.212 0.983-1.494 1.253 0.985-1.596
lag04 1.280 1.022-1.603 1.340 1.004-1.736
lag05 1.274 1.001-1.620 1.324 1.003-1.747
(OF
Single lag
lagl 1.000 0.986-1.013 0.996 0.980-1.012
lag?2 1.000 0.986-1.014 0.999 0.983-1.014
lag3 1.011 0.997-1.025 1.011 0.995-1.027
lag4 0.997 0.984-1.010 0.993 0.978-1.009
lagh 1.000 0.987-1.014 0.998 0.983-1.014
lagb 0.997 0.984-1.010 0.989 0.973-1.004
lag7 0.990 0.977-1.004 0.994 0.979-1.010
Cumulative lag
lag01 1.010 0.994-1.026 1.005 0.987-1.024
lag02 1.008 0.990-1.026 1.004 0.983-1.025
lag03 1.013 0.993-1.033 1.009 0.987-1.033
lag04 1.010 0.989-1.032 1.005 0.981-1.030
lag05 1.010 0.988-1.033 1.004 0.978-1.030
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Patients with Hypertension Patients with Medication
OR 95% CI OR 95% CI
NO;
Single lag
lagl 1.007 0.995-1.018 1.006 0.993-1.019
lag?2 1.003 0.992-1.014 1.005 0.992-1.018
lag3 0.998 0.987-1.009 1.001 0.989-1.014
lag4 1.010 0.999-1.021 1.013 1.0001-1.026
lagb 0.996 0.985-1.007 0.997 0.984-1.010
lag6 0.991 0.980-1.002 0.991 0.979-1.004
lag7 0.994 0.983-1.005 0.992 0.980-1.005
Cumulative lag
lag01 1.003 0.991-1.017 1.003 0.988-1.018
lag02 1.005 0.990-1.020 1.005 0.988-1.022
lag03 1.003 0.987-1.020 1.005 0.987-1.024
lag04 1.008 0.990-1.026 1.011 0.991-1.032
lag05 1.006 0.987-1.025 1.009 0.987-1.032
Cco
Single lag
lagl 1.000 0.9995-1.001 1.000 0.999-1.001
lag?2 1.000 0.999-1.001 1.000 0.999-1.001
lag3 1.000 0.999-1.001 1.000 0.999-1.001
lag4 1.001 1.000-1.002 1.001 1.000-1.002
lagh 1.000 0.999-1.001 1.000 0.999-1.001
lagb 0.999 0.999-1.000 0.999 0.998-1.000
lag? 0.999 0.998-1.000 0.999 0.998-1.000
Cumulative lag
lag01 1.000 0.999-1.001 1.000 0.999-1.001
lag02 1.000 0.999-1.001 1.000 0.999-1.001
lag03 1.000 0.999-1.002 1.000 0.999-1.002
lag04 1.001 1.000-1.002 1.001 0.999-1.002
lag05 1.001 0.999-1.002 1.001 0.999-1.002

Note: Conditional logistic regression model was used after adjusting
for national holidays, daily mean temperature, and relative humidity.
Abbreviation: PM, particulate matter; SO» Sulfur dioxide; O3 , Ozone;
NOs, Nitrogen dioxide; CO, Carbon monoxide
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ARB Single-pill
ARB Single—pill combination with p for
statin interaction
OR 95% CI OR 95% CI
PMio
Cumulative lag
lagO1 1.005 0.994-1.017 0.964 0.930-0.998 0.025
lag02 1.008 0.996-1.021 0.979 0.942-1.016 0.143
lag03 1.009 0.996-1.022 1.000 0.961-1.041 0.691
lag04 1.012 0.998-1.026 1.019 0.977-1.063 0.769
lag05 1.014 0.999-1.030 1.026 0.980-1.073 0.640
PM;5
Cumulative lag
lag01 1.003 0.988-1.019 0.946 0.900-0.995 0.028
lag02 1.006 0.989-1.023 0.959 0.910-1.012 0.093
lag03 1.007 0.989-1.025 0.988 0.934-1.044 0.513
lag04 1.010 0.991-1.029 1.009 0.952-1.069 0.982
lag05 1.011 0.990-1.031 1.015 0.954-1.079 0.906
SO,
Cumulative lag
lagO1 1.179 0.831-1.672 0.803 0.285-2.258 0.490
lag02 1.250 0.852-1.834 1.142 0.369-3.534 0.882
lag03 1.307 0.864-1.978 1.887 0.552-6.454 0.576
lag04 1.369 0.878-2.135 3.876 1.031-14.566 0.144
lag05 1.345 0.835-2.167 5.300 1.282-21.912 0.073
O3
Cumulative lag
lagO1 1.025 0.993-1.058 1.005 0.914-1.104 0.695
lag02 1.020 0.984-1.057 1.052 0.946-1.170 0.582
lag03 1.022 0.983-1.062 1.093 0.973-1.228 0.283
lag04 1.015 0.974-1.058 1.075 0.947-1.219 0.399
lag05 1.013 0.970-1.059 1.075 0.940-1.229 0.410
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ARB Single-pill

ARB Single-pill combination with p for
statin interaction
OR 95% CI OR 95% CI

NO;
Cumulative lag
lagO1 1.004 0.978-1.030 0.989 0.913-1.070 0.724
lag02 1.005 0.976-1.035 0.972 0.889-1.062 0.481
lag03 1.004 0.972-1.038 0.986 0.894-1.088 0.729
lag04 1.009 0.974-1.045 1.043 0.939-1.159 0.556
lag05 1.009 0.971-1.048 1.069 0.954-1.199 0.339
CO
Cumulative lag
lag01 1.001 0.999-1.003 0.996 0.990-1.002 0.124
lag02 1.001 0.999-1.003 0.995 0.989-1.002 0.090
lag03 1.001 0.999-1.003 0.998 0.991-1.004 0.335
lag04 1.001 0.999-1.004 1.000 0.993-1.008 0.769
lag05 1.002 0.999-1.004 1.002 0.994-1.009 1.000

Note: Conditional logistic regression model was used after adjusting for
national holidays, daily mean temperature, and relative humidity.
Abbreviation: OR, Odds ratio; CI, Confidence interval, PM, particulate
matter; SO, Sulfur dioxide; O3 , Ozone; NO», Nitrogen dioxide; CO,
Carbon monoxide
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ARB Single-pill

ARB Single—pill combination with p for
statin interaction
OR 95% CI OR 95% CI

PMio

Cumulative lag

lagO1 1.006 0.994-1.018 0.965 0.931-1.000 0.031

lag02 1.008 0.995-1.021 0.980 0.943-1.018 0.166

lag03 1.009 0.995-1.024 1.001 0.961-1.042 0.689

lag04 1.014 0.998-1.029 1.019 0.976-1.053 0.823

lag05 1.016 0.999-1.032 1.026 0.980-1.074 0.690
PM;5

Cumulative lag

lag01 1.003 0.987-1.020 0.947 0.901-0.996 0.033
lag02 1.006 0.988-1.024 0.959 0.909-1.012 0.102
lag03 1.007 0.988-1.027 0.987 0.933-1.043 0.495
lag04 1.012 0.991-1.033 1.008 0.951-1.069 0.903
lag05 1.013 0.991-1.035 1.014 0.952-1.079 0.988

SO,

Cumulative lag

lagO1 1.219 0.838-1.773 0.791 0.278-2.254 0.446
lag02 1.302 0.863-1.962 1.118 0.357-3.502 0.806
lag03 1.393 0.894-2.170 1.851 0.534-6.415 0.673
lag04 1.508 0.936-2.428 3.784 0.991-14.448 0.205
lag05 1.482 0.890-2.470 5.339 1.270-22.435 0.099

O3

Cumulative lag

lagO1 1.020 0.986-1.055 1.009 0.918-1.110 0.840
lag02 1.018 0.980-1.058 1.055 0.948-1.173 0.542
lag03 1.024 0.982-1.068 1.096 0.974-1.233 0.288
lag04 1.020 0.976-1.067 1.079 0.950-1.226 0.417
lag05 1.019 0.972-1.068 1.083 0.946-1.240 0.402
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ARB Single-pill

ARB Single-pill combination with p for
statin interaction
OR 95% CI OR 95% CI

NO;
Cumulative lag
lagO1 1.006 0.978-1.034 0.985 0.909-1.068 0.635
lag02 1.006 0.974-1.038 0.970 0.887-1.062 0.463
lag03 1.006 0.972-1.042 0.986 0.893-1.088 0.699
lag04 1.013 0.976-1.052 1.044 0.938-1.162 0.604
lag05 1.014 0.973-1.056 1.071 0.954-1.202 0.378
CO
Cumulative lag
lag01 1.001 0.999-1.003 0.996 0.990-1.002 0.135
lag02 1.001 0.999-1.003 0.995 0.989-1.002 0.105
lag03 1.001 0.998-1.003 0.997 0.990-1.004 0.348
lag04 1.001 0.999-1.004 1.000 0.993-1.007 0.745
lag05 1.002 0.999-1.004 1.001 0.994-1.009 0.952

Note: Conditional logistic regression model was used after adjusting for
national holidays, daily mean temperature, and relative humidity.
Abbreviation: OR, Odds ratio; CI, Confidence interval, PM, particulate
matter; SO, Sulfur dioxide; O3 , Ozone; NO», Nitrogen dioxide; CO,
Carbon monoxide
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ARB Single-pill

ARB Single—pill combination with p for
statin interaction
OR 95% CI OR 95% CI
PMio
Cumulative lag
lagO1 1.007 0.994-1.019 0.977 0.941-1.014 0.135
lag02 1.009 0.995-1.023 0.992 0.953-1.033 0.448
lag03 1.009 0.994-1.024 1.013 0.971-1.058 0.850
lag04 1.012 0.996-1.028 1.031 0.985-1.079 0.453
lag05 1.015 0.997-1.032 1.033 0.983-1.085 0.501
PM;5
Cumulative lag
lag01 1.003 0.985-1.020 0.966 0.916-1.018 0.185
lag02 1.005 0.986-1.025 0.982 0.929-1.039 0.444
lag03 1.005 0.985-1.026 1.011 0.953-1.072 0.869
lag04 1.008 0.987-1.030 1.029 0.967-1.095 0.546
lag05 1.010 0.987-1.034 1.026 0.960-1.097 0.664
SO,
Cumulative lag
lagO1 1.248 0.845-1.843 0.880 0.291-2.661 0.560
lag02 1.256 0.819-1.927 1.367 0.408-4.580 0.897
lag03 1.271 0.801-2.017 2.297 0.699-9.653 0.314
lag04 1.286 0.784-2.110 5.289 1.285-21.773 0.064
lag05 1.319 0.776-2.241 5.943 1.301-27.141 0.067
O3
Cumulative lag
lagO1 1.033 0.998-1.070 0.995 0.899-1.101 0.486
lag02 1.031 0.991-1.073 1.035 0.923-1.160 0.957
lag03 1.037 0.993-1.083 1.076 0.949-1.220 0.585
lag04 1.031 0.984-1.080 1.060 0.925-1.213 0.706
lag05 1.029 0.980-1.080 1.076 0.931-1.242 0.570
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ARB Single-pill

ARB Single-pill combination with p for
statin interaction
OR 95% CI OR 95% CI

NO;
Cumulative lag
lagO1 1.004 0.975-1.034 1.011 0.929-1.100 0.881
lag02 1.001 0.968-1.035 1.004 0.913-1.104 0.955
lag03 0.995 0.960-1.032 1.031 0.929-1.145 0.528
lag04 0.997 0.958-1.037 1.094 0.978-1.225 0.125
lag05 0.997 0.955-1.040 1.102 0.975-1.245 0.128
CO
Cumulative lag
lag01 1.001 0.999-1.003 0.999 0.993-1.005 0.577
lag02 1.001 0.998-1.003 0.999 0.992-1.005 0.590
lag03 1.000 0.998-1.003 1.001 0.994-1.008 0.838
lag04 1.001 0.998-1.003 1.004 0.996-1.012 0.433
lag05 1.001 0.998-1.004 1.004 0.996-1.012 0.486

Note: Conditional logistic regression model was used after adjusting for
national holidays, daily mean temperature, and relative humidity.
Abbreviation: OR, Odds ratio; CI, Confidence interval, PM, particulate
matter; SO, Sulfur dioxide; O3 , Ozone; NO», Nitrogen dioxide; CO,
Carbon monoxide
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ARB Single-pill

ARB Single—pill combination with p for
statin interaction
OR 95% CI OR 95% CI
PMio
Cumulative lag
lagO1 0.983 0.960-1.007 0.954 0.877-1.038 0.506
lag02 0.979 0.953-1.005 0.981 0.896-1.730 0.966
lag03 0.981 0.953-1.009 0.994 0.903-1.094 0.794
lag04 0.988 0.958-1.018 0.993 0.895-1.102 0.918
lag05 0.994 0.962-1.027 0.991 0.886-1.109 0.963
PM;5
Cumulative lag
lag01 0.961 0.929-0.993 0.931 0.826-1.050 0.626
lag02 0.954 0.919-0.989 0.964 0.849-1.094 0.880
lag03 0.952 0.915-0.990 0.987 0.863-1.130 0.611
lag04 0.960 0.921-1.001 0.993 0.859-1.147 0.662
lag05 0.966 0.924-1.009 0.986 0.845-1.151 0.799
SO,
Cumulative lag
lagO1 0.842 0.400-1.774 2.387 0.235-24.261 0.402
lag02 0.724 0.320-1.637 4.081 0.336-49.614 0.197
lag03 0.606 0.251-1.461 6.574 0.434-99.682 0.102
lag04 0.672 0.261-1.728 13.610  0.709-261.156 0.057
lag05 0.767 0.278-2.116 18.004  0.755-429.561 0.063
O3
Cumulative lag
lagO1 1.021 0.954-1.092 1.141 0.919-1.417 0.335
lag02 1.030 0.955-1.112 1.204 0.947-1.530 0.225
lag03 1.030 0.948-1.120 1.261 0.968-1.642 0.153
lag04 1.015 0.928-1.109 1.246 0.934-1.662 0.181
lag05 1.025 0.934-1.125 1.280 0.938-1.747 0.178
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ARB Single-pill

ARB Single-pill combination with p for
statin interaction
OR 95% CI OR 95% CI

NO;
Cumulative lag
lagO1 0.975 0.922-1.031 0.984 0.819-1.182 0.926
lag02 0.959 0.900-1.022 1.019 0.830-1.251 0.579
lag03 0.937 0.874-1.005 1.042 0.834-1.302 0.371
lag04 0.939 0.870-1.012 1.069 0.840-1.361 0.314
lag05 0.931 0.858-1.010 1.073 0.829-1.390 0.304
CO
Cumulative lag
lag01 0.998 0.994-1.002 0.991 0.978-1.005 0.391
lag02 0.997 0.993-1.002 0.994 0.979-1.009 0.746
lag03 0.995 0.991-1.000 0.998 0.982-1.014 0.755
lag04 0.996 0.990-1.001 1.000 0.983-1.017 0.606
lag05 0.995 0.990-1.001 1.001 0.983-1.019 0.558

Note: Conditional logistic regression model was used after adjusting for
national holidays, daily mean temperature, and relative humidity.
Abbreviation: OR, Odds ratio; CI, Confidence interval, PM, particulate
matter; SO, Sulfur dioxide; O3 , Ozone; NO», Nitrogen dioxide; CO,
Carbon monoxide
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ABSTRACT

Effect modification of the association between Air pollution
and Ischemic heart disease by Statin use in Hypertensive

patients
Hyun Ji Park
Department of Public Health
The Graduate School Yonsei University

(Directed by Professor Jaelim Cho)

Objectives: Air pollution, such as particulate matter, exposures adversely affect
cardiovascular health via systemic inflammation. However, there is little evidence
on whether medications with anti—-inflammatory properties reduce the
cardiovascular effect of particulate matter, particularly the short-term effect. This
study aimed to investigate whether the use of statin (which has anti-inflammatory
properties) attenuates the short-term effect of particulate matter exposures on the

risk of ischemic heart disease (IHD) admission in patients with hypertension.

Methods & Materials: For this time-stratified case—crossover study, the
National Health Insurance Service provided healthcare utilization data of patients
who were admitted for IHD in Seoul, Korea. Daily average concentrations of
particulate matter (PM) with aerodynamic diameters of <10um (PM10) and
<25um (PM2.5), Sulfur dioxide (SO»), Ozon (O3), Nitrogen dioxide (NO»),
and Carbon monoxide (CO) in Seoul were obtained from Air Korea. The

concentration from the day of ischemic heart disease admission to 7 days before

100



the hospitalization day was used. We identified first admissions for IHD (via
emergency department) in 2018-2019. Out of these, only patients with any visits
for hypertension for three years prior to the admissions were considered. Based on
prescription data one year prior to the IHD admissions, we identified individuals
on angiotensin receptor blocker (ARB) single-pill and those on combined ARB and
statins (the statin combination group) to carry out a head-to—head comparison. A
conditional logistic regression analysis was performed in each of these two groups,
adjusting for national holidayss and meteorological variables. The risk of IHD
admission was expressed as an odds ratio (OR) per 10 pg/m?® increase in each air
pollutant and its 95% confidence interval (95% CI). Significant of difference in the

risks between the two drug groups was tested (presented as a p for interaction).

Results: A total of 11,623 IHD patients with history of hypertension were
included. A 10 pg/m?® increase in PM10 (one day prior to an IHD admission) was
associated with an increased risk of IHD admission in the ARB single-pill group
(OR, 1.005; 95% CI, 0.994-1.017), but with a decreased risk in the statin
combination group (0.964; 0.930-0.998) (p for interaction=0.03). A 10 pug/m?® increase
in PM25 (one day prior to an IHD admission) was associated with a decreased
risk of IHD admission in the statin combination group (OR, 0.946; 95% CI,
0.900-0.995), but with an increased risk in the ARB single-pill group (1.003;
0.988-1.019) (p for interaction=0.03).

Conclusions: Our findings suggest that statin combination therapy may be
protective of the short-term effects of particulate matter exposures on the risk of

IHD in patients with hypertension.

Keywords: ischemic heart disease, air pollution, hypertension, statins
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