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Time and dose-dependent effect of systemic glucocorticoids
on major adverse cardiovascular event in patients with rheumatoid arthritis:
a population-based study
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Rheumatoid arthritis

EPIDEMIOLOGICAL SCIENCE

Time and dose-dependent effect of systemic
glucocorticoids on major adverse cardiovascular
event in patients with rheumatoid arthritis: a
population-based study

Ho So, Tsz On Lam, Huan Meng, Steven Ho Man Lam @, Lai-Shan Tam

EEOYFEEICBEWVWT,
ATO1RZRRL TWBAEEDAD
IDMEANRVEDZVDNE DD ZRNT-
BAMEITIAR—MAZE

Ann Rheum Dis 2023;82:1387-1393.



EBM®EEx Ssteps

Step1 RMEIDEINL
Step2 FWXDIREKR

Step3 RN ODMtHIEYISER
Stepd  SEGIANDEIG
Step5 Stepl1-40REL




nﬂﬂid)dbg

o BHENOYTFEEIF —BRAOICLERTHW.5EO.0ME T
RIURDURIHH B
EMEREICKIFREILEEREZNL TOOME IR I
FRI2rahTWLW3

Colchicine

mmmmmmmmmmm

il N 1 4
AAAAAAAAAAAAAAAAAAAAA
d N

’/,.f/'“;\o‘@%‘e A ‘:‘f T(‘l R 1.
A ¥ g
- Eur Cardiol. 2021;16:e18.



nﬂﬂio)dbg

- BEEOYTFEETIX.EE SMEBEESEICIMAT.
TSR 2 MY BDAS28 = 5. RF/ACPARE M . AV
B)XVEFTHB

Current/former smoker
Hypertension

Disease activity score 28
RF/ACPA positivity
Total cholesterol
Diabetes Mellitus
Triglycerides

CRP

ESR

High density lipoprotein
Low density lipoprotein
Body mass index

W i

N S A

A

I I | I
10 20 30 40

° |~ ==sgn

—k
]

Population attributable risk, %
Ann Rheum Dis 2017;0:1-7



nﬂﬂio) ?

REGEEEOEY)AG I MO—ILICEDODIMEVRIHVET
§BAEEIED TREEIN TS

CDAIAM OBV LINE AR RD26% [17-34%] 750
(ERBEAREIIITIE TERVLIEICEE

Hazard Ratio

~ ~ . Disease activity
1 ~ ~ ~ O High
Moderate
| ‘ Low
| @ Remission
0.5 - | | | | | |
®
| . | Figure 2.
| . This figure shows the hazard ratios for the primary analysis with the reference being high
disease activity as measured by the Clinical Disease Activity Index. Model A is adjusted for
0.25 - age and gender only. Model B is adjusted for age. gender, age*gender interaction, and
cardiovascular risk factors (prior MI. presence of CAD, diabetes, hypertension,
hyperlipidemia. smoking, BMI (continuous), family history of MI. and aspirin use. Model C
is adjusted for all variables in Model B + RA disease duration and baseline use of NSAIDs
or selective COX-2 inhibitors, corticosteroids, disease modifying anti-rheumatic drugs. and
0.125 biologic drugs.

Model A Model B Model C
Arthritis Rheumatol. 2015 June ; 67(6): 1449-1455
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BM]J: Reader’s guide to critical appraisal of cohort studiesz&%|(C

What comparison is being made?
Does the comparison make clinical sense?
What are the potential selection biases?

Has there been a systematic effort to identify and measure
potential confounders?

Is there information on how the potential confounders are
distributed between the comparison groups?

O What methods are used to assess differences in the distribution of
potential confounders?

Are the analytical strategies clearly described?
Do different analytical strategies used yield consistent results?
Are the results plausible?
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BMJ 2005;330:895-7
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Table 1 Baseline characteristics of rheumatoid arthritis (RA)
patients in the entire cohort reported as mean=+SD or n (%)

Baseline characteristics n=12233
Age, years 57.7+14.4
Male, n (%) 2280 (18.6)

Traditional cardiovascular risk factors
Diabetes mellitus, n (
Hypertension, n (%)

Y fEWs 57.7 +14.4%%
e
wverse . NAPKIA 3.4%
censs ESIME  34.5%

EEERE 7.9%

RABERE 0.7+1.56F
s CRP1.7mg/dL
oy ESR - 46.4mm/h

RATGTREE

Statin use, n (-'H
Anti-platelet use, n (%)
Anti-coagulant use, n (%
RA characteristics
Disease duration, years
CRP, mg/dL
ESR, mm/hour

Methotrexate, n (%)
bDMARD
MTX 55.6%
bDMARD, biological disea:

Systemic glucocorticoid, n
Sulfasalazine, n (%) N SAl DS 76 7%
Leflunomide, n (%) '
Anti-TNF, n (%)
Non-anti-TNF, n (%)
eytrocy edimentaon b DI\/IARD 2 8%
lipoprotein; NSAID, non-ste.

sDMARD
Hydroxychloroguine, n ( PS L 3 7 . 7 %
factor.
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Supplementary table 5. Multivaniable ime-varying inverse probability treatment weighting
(IPTW) analysis with stabilized weights using the demographic variables as time fixed and the
other features as time-dependent predictors (being updated at each visit) in the entire cohort

ESE-Model 1 ESE-Model 2 CRP-Model 1 CRP-Model 2
Time-dependent HR | Time-dependent HR Time-dependent Time-dependent
Time-fixed variable (95% CI) (95% CI) HR (95% CI) HR (95% CI)

Age | 1.05(1.045-1070)* | 105 (1.041-1.058)* | 1.06 (1.051-1.0 1.06 (1.052-1.07
Female | 0.47 (0374-0.599)* | 0.59 (0.496-0.714)* | 0.63 (0.50-0.79)* | 0.64 (0.529-0.76
Disease duration | 1.10 (1.038-1.158)* | 1.06 (1.017-1.108)* | 1.10(1.045-1.163)* | 1.15 (1.078-1.201)*

Diabetes mellitus ever 02 (0.78-1.33) 1.04 (0.85-1.27) 1.10(0.85-1.43) 0.84 (0.670-1.141)
Hypertension ever 2.75(2.02-3.75)* 3.49(2.70-4.51)* 3.16(2.30-4.33)* 6.70 (4.47-10.05)*
Dyslipidaemia ever 5.66 (4.46-7.19)* 5.34(447-6.38)* 5.27 (4.18-6.66)* 5.46 (4.38-6.82)*

Time-varying inflammatory markers
ESR | 1.02(1.011-1.019)* 1.01(1.009-1.015)*
CRP 1.11 (1.09-1.13)* 0.86 (0.828-0.887)*

Time-varving treatment

Max. daily GC dose™

Omg Ref Ref

1-<5mg 0.85 (0.61-1.18) 0.82 (0.60-1.13)
Max. daily GC dose?

1-<5mg Ref Ref

=5mg 204 (1.74-241D)* 2.30(1.87-2.82)*
NSALUS
COX2 mhibitors 0.55(0.31-0.96)* 0.59 (0.39-0.87)* 0.68(041-1.12) 0.53 (0.363-0.765)*

Non-COX2 mhibitors 0.81(0.65-1.01) 0.85 (0.72-1.00) 0.81 (0.651-0.9097)* | 0.83 (0.704-0.985)*
csDMARDs

Methotrexate | 0.69 (0.556-0.852)* | 0.72 (0.61-0.84)* 0.73 (0.59-0.90)* | 0.68 (0.569-0.817)*

Sulphasalazine | 0.94 (0.757-1.175) 1.05(0.89-1.25) 1.00(0.80-1.24) 1.18(0.971-1.431)
Hydroxychloroquine 090(0.70-1.16) 1.02 (0.84-1.22) 0.90(0.70-1.16) 1.00(0.81-1.24)
bDMARDs
Ant-TNF 1.00(0.53-197) 0.90 (0.58-1.41) 1.02 (0.52-2.00) 0.98 (0.63-1.54)
Non-anti-TNF 0.53(0.17-1.68) 0.76 (0.42-1.38) 0.41(0.13-1.31) 0.49 (0.27-0.90)*

v' Propensity scoreE7 JLZALVzIPTWEHT Z validate D 7= EHEL «
LlFDITe—E T dfERZF1
* 1oL PSRy F U JICERLIHERIC OVWTUIARX RICEHLL
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Time-fixed variables HR (95% C1) p value

Age * 1.05(1.04,1.06) <0.001*

Male . St 1.38(1.17,1.64) <0.001*

Disease duration @ 1.06(1.02,1.11) 0.006*

Ever Diabetes bt 1.14 (0.96, 1.36) 0.261

Ever hypertension —y— 3.79(2.98,483) <0.001*

Ever dysfipidemia —{— 503(4.30,588) <0.001*

Time-varying variables

CRP @ 1.11(1.10,1.13) <0.001*

Anti-TNF & 1.11(0.72,1.72) 0.651

Non antl-TNF —m——— ¢————— 0.63 {0.35, 1.13) 0.109

MTX —— 0.74 (0.64,0.87) <0.001°*

SL2 . 1.13(0.97, 1.32) 0.405

HCQ R g 0.99(0.83,1.17)  0.009*

COX-2 inhibitors L 2 4 0.63 (0.44, 0.90) 0.009*

Non COX-2 inhibitors —— 0.82 (0.70.0.96) <0.001*
Steroid dose, 0 mg (Ref) & 1.00 (1.00, 1.00) N/A

Steroid dose, <Smg —_—— 0.84 (0.62,1.15) 0.286

Steroid dose, >=5mg . 4 1.87(1.60, 2.18) <0.001*

Nn3s 100 2.90 A4
Fiqure 1  Forest plot illustrating the multivariable Cox rearession analysis with time-varving covariates (CRP model) for * COX-2PHEZE T
HRAMEWZ &IZIE.

v PSL1-5mg/d TIF BESHGHR ERIZHSNY Pl ptEEEo

v PSL=5mg/dTli&.adjusted HRs 1.87 [95%Cl: %Bﬁ%ﬂ;&'%%’é
COX-2PHEZE %

1.60-2.18]C L5 MTXh“iELﬁgnPSL

* BMECIEEREIEDS D adjusted HRA B MACEADFZEIE KRS A EINT- YY)
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— predmisolone = 5 mg
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p value < 0.001
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Figure 2 Major adverse cardiovascular event-free survival Kaplan-Meier curves of rheumatoid arthritis patients on different daily doses of
glucocorticoids.
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Table 4 Multivariable Cox proportional hazards regressions using
the demographic variables as time fixed and the other features

as time-dependent predictors (being updated at each visit) in the
rheumatoid arthritis cohort with ever 5mg daily prednisolone

(equivalent) taken.

Time-fixed variable

ESR Model CRP Model
Time-dependent HR Time-dependent HR
(35%C1) (95%: CI)

Age

Male

Disease duration
Dizbetes mellitus ever
Hypertension ever
Dyslipidaemia ever

1.05 (1.041 to 1.058)***
1.50 (1.22 to 1.84)***
1.06 (1.02 to 1.11)*

1.11 (0.90 to 1.38)

367 (2.72 to 4.95) "
5.25 (432 to 6.37)"""

Time-varying inflammatory markers

ESR
CRP
Time-varying treatment

Glucocorticoid duration,
per month

NSAIDs
C0X2 inhibitors
Non-COX2 inhibitors
csDMARDs
Methotrexate
Sulfasalazine
Hydrooychloroguine
bDMARDs

1.01 (1.010 to 1.015)***

1.07 (1.046 to 1.098)***

0.58 (0.39 to 0.88)"
0.29 (0.74 to 1.08)

0.75 (0,62 to 0.90)**
1.17 (097 to 1.42)
1.04 (0.84 to 1.27)

1.05 (1.043 to 1.059)***
1.24 (1.01 to 1.52)*

1.07 (1.03 to 1.12)*

1.17 (0.95 to 1.44)

3.78 (281 to 5.09)**~
5.01 (4.6 to 6.04)**~

1.1 (110 to 1.3)***

1.06 (1.039 to 1.089)***

0.64 (0.43 to 0.96)"
0.26 (0.71 to 1.04)

0.75 (0.63 to 0.90)**
1.25 (1.04 to 1.51)*
1.08 (0.89 to 1.32)

Supplementary table 4. Multivariable Cox proportional hazards regressions using the
demographic variables as time fixed and the other features as time-dependent predictors (being
updated at each visit) in the rheumatoid arthritis cohort with ever Smg daily prednisolone

(equivalent) taken.

Time-fixed variable

Model 1
Time-dependent HR (95% CI)

Model 2
Time-dependent HR (95% CI)

Age

1.05 (1.04-1.06)*#*

1.05 (1.04-1.05)*#*

Male

1.46 (1.19-1.80)%**

1.20 (0.98-1.48)

Disease duration

1.04 (1.00-1.09)

1.05 (1.01-1.10)*

Diabetes mellitus ever

1.12 (0.90-1.38)

1.17 (0.95-1.44)

Hypertension ever

3.61 (2.67-4.87)%**

3.69 (2.74-4.98)%#*

Dyslipidaemia ever

5.22 (4.30-6.33)%**

Time-varying inflammatory markers

5.06 (4.20-6.09)%**

ESR

CRP

Time-varying treatment

1.01 (1.01-1.07 )%=

112 (1.10-1.14)**

Glucocorticold duration
(ever Smg daily) T

Omg, 0 days

Ref

Ref

1-180 days

2.89 (2.27-3.68)***

2.45 (1.93-3.10)H#*

>180 days

1.64 (1.32-2.04)%+

157 (1.27-1.94)%#*

NSAIDs

COX2 inhibitors

0.59 (0.39-0.89)*

0.64 (0.43-0.96)*

Non-COX2 inhibitors

0.88 (0.72-1.06)

0.85 (0.70-1.03)

csDMARDs

Methotrexate

0.77 (0.64-0.93)%*

0.78 (0.65-0.93)*

v 180HF®E. 180U LWLV 1D

MACEUXR VIS EH
>180days&DH1-180days THRA E W IEHIKECE S
NTVWRWVWHRECEIMEREDITHEZFED

- dtaustically signifieant atp < U.uul
T prednisolone-equivalents

v 157 BT7%DMACER Y EF

time-dependent HR 1.07 [95%Cl: 1.045-
1.098]

BT TPOLT Sy I .
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Table 1 Baseline characteristics of rheumatoid arthritis (RA)
patients in the entire cohort reported as mean+SD or n (%)

Baseline characteristics n=12233

Age, years

Male, n (%) A

Tr:d?tiznal cardiovascular risk factors C E % 5 7 . 7 i 1 4 . 4%
Diabet Ilitus, n (%)
H;'apeenZ;sn: oen,I nu?'f:j o ll\i B IJ % : ﬁ = ,%I\J 1 :4

Hyperlipidaemia, n (%)

Total cholesterol, mmol/L E-ﬁﬂi- E/\J m% IJ Z 7

HDL-cholesterol, mmol/L

e+ WERRIR 3.4%

S - SIME 34.5% CDFENXIE B EEEAICLERNTE D
o, gemEEes 790 A RABREBNEVEEDT—4
e RABE RIS (=0MEBIR I EIDEVWER) 72H3

CRP, mg/dL

- RABRE 0.7% FNTHPSL>5mg TIEMACEAMENT

Baseline RA treatment

« CRP 1.7mg/dL LTW3S

Non-COX2 inhibitors, n (%)

COX2 inhibitors, n (%) . ESR 46.4m m/h

Systemic glucocorticoid, n (%)
(S[:\ﬂh‘l?hR;rexate, n (%) RA 5-IL:? % % \ v FE
Sulfasalazine, n (%) NSA'DS 76.7% PSL7.5mg®E,H\HWHEh\\Hw$E£

o PSL 37.7% DUV >T-mlge%lE T+ H B

Hydroxychloroquine, n (%)

bDMARD e
Anti-TNF, n (%)
MNon-anti-TNF, n (%) ) M TX 5 5 . 6 %

bDMARD, biological disease-modifying an
2; CRP, C reactive protein; csDMARD, conv b 2 8 o
)
erythrocyte sedimentation rate; HDL, high- D MAR D . /0
lipoprotein; NSAID, non-steroidal anti-infle
factor.
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ML7ABWEIEE Z AL

— TEBREDDEBVWEITHEZE - FLEITARIELHEZ RV
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Step5 Step1-4DREL

Step1 EEFEDTEINL

FRIREVEE 2 PICOZ ALV CTZEVEL T

Step2 RN DR

[BERINEEL . B2 7 UM L7 FHEL 7Toam S =R 7

Step3 FEX DL F/BIMF IR

NV LY MEHE R BAEE IR —MAZRICE T BITHED
HEBRDBRERIC DWWV TCER ML 7=

Step4  FEHINDE
S DBEBL LB SN M DL TIBERL o




s X DELSD

EEUYFEEICEWVWT,

« A70OAK (PSL=5mg/day) ZRHRL 78 Tl REARIICIE
FREODMEAARUNERELTWS

o DIMBEARVEDE AN SIE. AIBERRDIRPHMC

PSL<5mg/dayE TH=EI NF
(TJMJE'JWH%O)EE,'#JJ\B%\T%Zofc“ﬁqﬂ&h‘%ibb\:&t:ﬁbbti@b\b‘)

X MET T (BAESITIHR—b) DRFIEEHL THL

FEEOIFOEENE (1 EZEDCRPLESRTHR) DFRREICKIDIHE R T 2 NIFTNTULBHN
féb\b;ﬂ*w%m\ SMEDEEN N T TR D T DD RTOARZDOEDONRRAZDH . PSLEHA
E-RARSAZEI3RET S (BEEFME HAM) OBREONIHH SRV RTO7RZARA
LTWBREDAHDNMACEN 2BEZ D oTc 1 WVWOFRIBZ BT S,
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