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Rheumatoid Arthritis — Common Origins,
Divergent Mechanisms

M.D., and Gary S. Firest
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A comparison of comorbidities and their risk factors prevalence across rheumatoid arthritis, psoriatic
arthritis and axial spondyloarthritis with focus on cardiovascular diseases: data from a single center
real-world cohort
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Fig.2 Rheumatic disease
comorbidity index (RDCI)
across RA, PsA and axSpA

: I'I III I RA  EEERIEA HEEIEE
“ Ill Be. B

ABHHEDK

Fig.1 Number of concomitant disorders in RA, PsA and axSpA
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Comorbidities are associated with poorer outcomes in community patients with rheumatoid arthritis
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REBEHMEEERRELDOBER

t of S ined Remission on the Risk of Serious Infection in Patients With Rheumatoid Arthritis

Adjusted IRR
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Figure 1. Adjusted incidence rate ratios (IRRs) for risk of infec-

tion. 95% CI = 95% confidence intervals; LDA = low disease activ-
ity; MHDA = moderate-to-high-disease activity.

Accortt NA, et al. Arthritis Care & Research Vol. 70, No. 5, May 2018, pp 679-684
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Long-term use of biologic agents does not increase the risk of serious infections in elderly
patients with rheumatoid arthritis

(%)
100
<
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Prevalence of chronic kidney disease and administration of RA-related
drugs in patients with RA: The NinJa 2012 study in Japan

Koichiro Saisho', Norie Yoshikawa?, Ko Sugata?, Hiroaki Hamada®, and Shigeto Tohma* Ninja

Mod Rheumatol, 2016; 26(3): 331-335

HRIEFND2WMS ABRARMMBT — 32— ZAFR(Nir] Datadase of Diseases by IR-net 11 Japan) 220128 ISR IBEATLSRARE11,940ND>S
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Figure 1. Age-specific prevalence of CKD in RA patients. The age-specific distribution of ¢GFR <60 ml/min/1.73 m?> was <10% for patients younger
than 60 years of age, and for patients older than 60 years of age were 13.6% and 17.3% for female and male patients in their 60s, 33.1% and 30.8% for
those in their 70s, and 46.7% and 47.1% for those >80 years of age, respectively. The prevalence of CKD, especially stage G3 (GFR: 30-59 ml/min),
increased with age. CKD, chronic kidney disease; GFR, glomerular filtration rate; RA, rheumatoid arthritis.
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Table 5  Factors ass d with renal dysfi in RA patients
OR 95% Cl1 p value
Absolute eGFR-based renal dysfunction
Age (= 65 years) 724 571918 < 0.001
Female sex 312 229424 <0.001
BMI (> 25) 059 044-0.78 < 0.001
Hypertension 222 1.76-2.80 < 0.001
Serum LDL-C (= 140 mg/dl) 1.38 1.01-1.89 0.046
NSAID use 0.77 0.60-1.00 0.050
Cumulative steroid dose (= 55g) 140  1.00-1.95 0.049
BSA-indexed eGFR-based renal dysfunction
Age (= 65 years) 5.19 3.83-7.05 < 0.001
Female sex 1.38 0.99-1.92 0.061
RA duration (< 3 years) 072 051-1.01 0.058
Serum CRP levels 112 099-1.27 0.068
Hypertension 305 237396 < 0.001
NIDDM 1.52 1.06-2.18 0.022
Serum LDL-C (= 140 mg/dl) 1.53 1.08-2.17 0.016
Cumulative steroid dose (> 5.5 g) 145 1.01-2.08 0.047

Prevalence of and factors associated with renal dysfunction in rheumatoid arthritis patients:
a cross—sectional study in community hospitals

Two separate multivariate logistic regression analyses were conducted to
evaluate factors associated with the risk of renal dysfunction based on
absolute ¢GFR and BSA-indexed eGFR. Independent factors that
remained in the final models are shown. The final step yielded an
AUC-ROC of 0.79 (95% CI1 0.77-0.81, p < 0.001) for absolute eGFR-
based renal dysfunction and 0.78 (95% CI 0.76-0.81, p < 0.001) for
BSA-indexed eGFR-based renal dysfunction

RA riy d arthritis, eGFR d gl lar filtration rate, BM/
body mass index, LDL-C low-density lipoprotein choleste:
nonsteroidal anti-inflammatory drug, BSA body surface 4
reactive protein, N/DDM non-insulin-dependent diabetes mellitus, OR
odds ratio, 95% CI 95% confidence interval, AUC area under the curve,
ROC receiver operating characteristics
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Mori S, et al. Clin Rheumatol (2017) 36:2673-2682
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Decreased chronic kidney disease in rheumatoid arthritis in the era of biologic
disease—modifying anti-rheumatic drugs
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Hanaoka H, et al. Clinical Kidney Journal, 2022, vol. 15, no. 7, 1373-1378
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Concomitant use of low—dose methotrexate and NSAIDs and the risk of serious adverse
events among patients with rheumatoid arthritis

EFAEMTXENSADsDHAMN. RABREBICEELEEERDIRIICEZ5E
REL

FUY—T204F ~2015FE DL AN JR—ZDAR—IFZE
MTX+NSAIDs (21,536 TEY—R) EMTXE IR {#E R (21,725 TEY—R) # L L 1=,
fER

HRERTEEGCHEESRRO)RIELNMEMSE T,
BIZAMBTRELmMEKEED)RINEREISEVI AR SN,

TABLE 3 Risk of secondary outcomes with current concomitant use of methotrexate and NSAIDs, compared with use of methotrexate and no
concomitant use of NSAIDs
OOUPIEVE )

Liver toxicity

Use of methotrexate with no concomitant use of NSAIDs 7 0.6 1 (ref)

Current concomitant use of methotrexate and NSAIDs 3 03 046 (0.11-1.82)

Use of methotrexate with no concomitant use of NSAIDs 8785 19 1 (ref)

Current concomitant use of methotrexate and NSAIDs 27 30 204 (1.14-3.66)
Cytopenia

Use of methotrexate with no concomitant use of NSAIDs 106 91 1 (ref)

Current concomitant use of methotrexate and NSAIDs 86 9.5 1.35(1.01-1.81)

Pharmacoepidemiol Drug Saf. 2018;27:885-893.

MTX&NSAIDs (BEX T 04 FRIMAER) OFBERICLVEELREEER
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Increased thickness of the arterial intima—media detected by ultrasonography
in patients with rheumatoid arthritis

p<0.0001
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Figure 1. A and B, Individual common carotid artery (CCA) and femoral artery (FA) intima-media thicknesses (IMTs) in 94 control subjects and
138 rheumatoid arthritis (RA) patients. The CCA IMT was significantly higher in RA patients (0.641 + 0.127 mm) than in control subjects (0.576 +
0.115 mm) (P < 0.0001). Similarly, the FA IMT was significantly higher in RA patients (0.632 + 0.125 mm) than in control subjects (0.593 + 0.141
mm) (P = 0.0124). Bars show the mean * SD.

#ZEHAR (CCA) . KERENR (FA) DRRIEI X RICEERFEIZIBEL TULV=(US)

Yasuro K, et al. Arthritis Rheum. 2002;46(6):1489-1497
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Can rheumatoid arthritis (RA) registries provide contextual safety data for modern RA clinical trials?
The case for mortality and cardiovascular disease

HRLORXFY (RABET—HR—R):
CORRONA (7 A1 #) SRR(R™£—F>)NOAR(A #1) X) CORRONA International (# #{E)IORRA (H &)
SHT RS :20004E1 A ~2013EF TR ETHORABE T —4

TIMIA FCTP CORRONA SRR NOAR CORRONA Intl. IORRA
2%TC 0.60 042 0.67 0.80 019 074
D EFRT 0.22 0.07 0.23 0.20 NC 013
FELOEIAVE 042 045 077 0.50 0.40 0.31
2L HiER 018 0.21 0.39 0.21 0.20 0.09
RZE 013 020 0.31 016 018 012
ARLFRE 018 0.20 016 013 0.40 NA
ABE SRR M2 5E NC NC 0.08 015 NC NA
ABRAHEIE 0.20 NC 014 0.08 NC NA

HZA (IORRA) (&, EBLMEANY MAMLHEEORERA L IAN LVED,

Michaud K, et al. Ann Rheum Dis 2016;75:1797-1805

FEEOFEMBEARNY PE2XRLTWET,
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Time-Varying A iation of Rh toid Arthritis Di: Activity to Subsequent Cardiovascular Risk

R EEBME (CDAD BID I ME A N b D F A

IDIEANUDOFE

RAZBEDZREFHUMNBVEE DIEARVEDYRIATE
%

ACR Open Rheumatol 2022;4:587-95
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The effects of tumour necrosis factor inhibitors,methotrexate, non—steroidal anti-inflammatory drugs and corticosteroids on
cardiovascular events in rheumatoid arthritis, psoriasis and psoriatic arthritis:a systematic review and meta—analysis

A Tumour necrosis factorinhibitors ¢ F-5IR$k: MEDLINE, EMBASE, Cochrane7-9/~-2 (1960£~2012%128) . £EF& (2010~
el e 2012%) ORET-VERE,

—_— o & CVEERELLIV M-V RELUS VML ABE R,
T o RERRIR SYILMRXIHITERE,

A o RARHE (28HR) :

e TNFPEEZE — CVEYRI%E30%#E4 (HHXYAIRR=0.70, p=0.005)
o ARRLFY-k — CVEURI%E28%H4 (RR=0.72, p=0.007)
® NSAIDs — CVEYRV%18%H (RR=1.18, p=0.04)

e JFIATOAF — CVEYRIE47%HEIN (RR=1.47, p<0.001)

Roubille C, et al. Ann Rheum Dis 2015;74:480-489.

U FBEEREOMERARY M) RZICDOWTDRT A4 KTT,
FEBICHINAVWHNETT, BRART —ER—R, TBREERT —X%2HE
SO LIZH DT,

BRI, EMFHNEFOTNFEEERE X b L FP— MIOMEA XY b
(CVE) b4, —H. IEXRXT04 NZRIAEF (NSAIDs), 3
IWFAXTAEA FEOMEA Ny b ZEINSE £,
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Ninja,IORRAIZAADT ~ 5T,
BADT—90d%EH THETE,

UORF BEORRFBIEBOR LS 3 DO THALILEDTY.
®1 RABEICHIBEMB OB ERE

PRESLRE B (95% EFX M)
BRI [ o & (2015%) | Ninda(2015%)" | IORRA(0Z2 5}
EMEEes 1.09(1.06~1.13) | 0.89(0.82~0.97) | 0.92(0.84~1.01)
VPR | 246(2.06~2.96) | 3.43(2.59~4.28) | 4.61(3.58~5.85)
B 1.64(1.51~1.79) | 1.18(0.94~143) | 1.05(0.80~135)
] 0.78(0.71~0.86) | 0.71(0.51~091) | 0.59(0.44~0.76)
385 n/a 0.83(0.65~1.02) | 0.89(0.69~1.14)
LI 0.86(0.73~1.01) | 0.83(0.63~1.03) n/a
FEGE 0.87(0.72~1.05) | 1.61(0.82~2.40) n/a
WISZERAR 1.15(0.96~0.34) | 0.80(0.47~1.14) n/a
EHRem 1.23(1.01~1.49) n/a n/a

RA : Bii") 77F, n/a : not available (7~ %7 L)
1) Arthritis Res Ther 2015;17;212
2)  J Rheumatol 2015;42:564

JAKBEEEDLZLHEBIT S update

RAICH 112 B4AES &
JAK RS

* BRIEAEIE 24 TE—AACIICHEATO0.89~0. 928 TRU TZWEDTIEHDEL Ao . ° ot
) HEEEAA T3.43~4. 6 LEEBEICTAEL TVES, YUNEERDADFREERTEL

SBEOT, fHAN1.05~ 1. 18fFEBOTVET . ZLAAOKIENADEER(TIEN

3)  Mod Rheumatol 2022 Aug 3:roac085[Epub ahead of print]
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Short— and longer—term cancer risks with biologic and targeted synthetic disease—modifying antirheu— matic drugs as used
against rheumatoid arthritis in clinical practice
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The relationship between rheumatoid arthritis and diabetes mellitus: a systematic review and
meta—analysis

5DDHME. 2DDEKWFENS/ONT=T—F (RSB 1629854 \) EANAZTFITR

Fig. 2
RA non-RA Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Gonzalez 2008 66 569 98 562  9.2% 068[0.51,090] 2008
Solomon 2010 1949 48718 10732 442033 158% 1.65(1.57,1.73] 2010 -
Su2013 445 3839 58810 596497 150% 118(1.08,1.28 2013 -
Mathew 2013 199 1502 859 7887 135% 1.22(1.05,1.40) 2013 ———
Schmidt 2015 1513 26013 1085 25823 153% 141[1.31,152] 2015 -
Jaf 2017 3026 48639 18722 364988 159% 1.211.17,1.26) 2017 -
Wilson 2019 1462 31330 1235 31464 153% 119(1.10,1.28) 2019 ——
Total (95% C) 160600 1469254 100.0% 1.23(1.07,1.40) B
Total events 8660 91521
Heterogeneity. Tau*= 0.03; Chi*= 143.22, df= 6 (P < 0.00001), = 96% s 07 H 15 3

Test for overall effect Z=299 P=0003)

RA: rheumatoid arthritis; Cl: confidence interval; M-H Random: Mantel-Haenszel Random

Incidence of diabetes in people with rheumatoid arthritis compared with controls, calculated from a 2 x 2 table. RA, rheumatoid arthritis; Cl, confi-
dence interval; M-H random, Mantel-Haenszel random

HERRBED R EE1£1.23(95%CI: 1.07-1.40)

Cardiovasc Endocrinol Metab. 2021 Feb 19; 10(2): 125-131

5DODIGE. 2DDEEWFEN LB ONLT —& (BSMMEH : 1,629,854 N)
ERAWEAZTFYRICEY, RABEICBIT2ERFOREEY X7 (1% 1.23
= chdIErnraNt, (RR=1.23. 95% Cl: 1.07-1.40
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Association of Rheumatoid Arthritis with Diabetic Comorbidity: Correlating Accelerated Insulin
Resistance to Inflammatory Responses in Patients
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Atherosclerotic cardiovascular disease
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Figure 2 C. between of r arthritis and insulin resistance. A2 iR

Notes: Adapted from Wasko MC, Kay J, Hsia EC, Rahman MU. Dnbe!es mellitus and insulin resistance in patients with rheumatoid arthritis: risk reduction in a chronic
inflammatory disease. © 2011 the American College of Rheumatology.'®
Abbreviations: TNF, tumor necrosis factor; IL, interleukin.

Journal of Multidisciplinary Healthcare 2021:14 809-820
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Disease activity, cytokines, chemokines and the risk of incident diabetes in rheumatoid arthritis
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Figure 1.
Proportion of remaining subjects with diabetes by baseline disease activity category
(unadjusted).

EEEHENSVIFREHERBD RIS ESIER Ann Rheum Dis. 2021 May ; 80(5): 566-572.

T AU ADBEUFINL NRABED T — X TTH, EEFHHENS LRAEED
ERmEEFLCTWMERICHY £75,



DR FRBRELERBRREERE
Disease—modifying anti-rheumatic drugs associated with different diabetes risks in patients with rheumatoid
arthritis
F—A4: A& D Chang Gung Research Database (CGRD) Z L \f=a/k—r %
WR: FERFEDZVBIE) DT FEH 5530 A (20015 ~20184F)
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Su Y-J, etal. RMD Open 2023;9:e003045. doi:10.1136/rmdopen—2023-003045
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Prevalence of comorbidities in rheumatoid arthritis
RABRENSHETENZ L and evaluation of their monitoring: results of an
international, cross-sectional study (COMORA)

Maxime Dougados, > Martin Soubrier,> Anna Antunez,* Peter Balint,®
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Dougados M, et al. Ann Rheum Dis 2014;73:62-68. doi:10.1136/annrheumdis-2013-204223
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Interleukin—6 and interleukin—17 are related to depression in patients with rheumatoid arthritis

* RABE113%, @EMBLEEHR

« F%-#037(3Hospital Anxiety and Depression Scale (HADS) THF{E
* RAEMIEIDAS28TIHGE

o MPEYIMIIVEHEL. ARMOBEPEBDIETLCHLER

Anxiety® ;Ffﬁ.& Depression® 59&’{*

OR 95% ClI P value OR 95% ClI P value
Age 1.00 0.95-1.07 0.831 1.06 0.99-1.14 0.114
Sex 5.72 0.795-41.08 0.083 0.21 0.02-2.62 0.228
DAS28 2745 0.84-900.17 0.063 0.22 0.02-2.95 0.252
TJC 0.78 0.45-1.38 0.395 1.02 0.59-1.76 0.940
SJC 0.67 0.40-1.11 0.119 1.21 0.68-2.14 0.519
ESR 0.81 0.63-1.03 0.080 0.99 0.89-1.10 0.851
PGA 0.98 0.92-1.05 0.568 1.08 1.00-1.17 0.060
IL-1p 0.74 0.47-1.15 0.180 0.83 0.61-1.11 0.208
IL6 1.05 0.97-1.14 0.254 1.10 1.02-1.18 0.016
IL17 1.04 0.95-1.13 0.454 1.08 1.01-1.16 0.025
TNF-a 1.00 0.98-1.03 0.827 1.02 0.99-1.05 0.231

Int J Rheum Dis . 2019 Jun;22(6):980-985.
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Rheumatoid arthritis and the risk of dementia: A systematic review and meta-analysis

3DDAR—MRRE2DDEIMITIRA AT F UL RICEE T,
RABE (LIERAM IR BFICLE R CRAED YR IHERICEM

1) RYLLI%1.61(95% CI, 1.10-2.37)

181 RIEHK I 5 X S E CHARELDETA)RIER

Risk Rato Risk Rato
Study or Subgroup _log[Risk Ratio] ___ SE_Weight IV, Random. 95% C1_Year IV, Random, 95% CI
1.1.1 Cohort studies
Wallin et al 10188 04019 131%  277(1.26,609) 2012
Luetal 01823 02398 202%  120(075,192 2014 —_—t
Oregan etal 01398 00713 27.7% 1150100132 2015 e
Subtotal (95% C1) 61.0%  1.34(0.93,1.94) | ———

Heterogenelly Tau"= 006, Ch*= 464, 0= 2 (P=0.10), = 57%
Testfor overall effect Z=1.55 (P=012)

1.1.2 Cross-sectional studies

Yesil etal 06569 04755 108%  1.93[0.76,490 2014
Husni et al 07031 00504 282% 2020183,223 2014 -
Subtotal (95% C1) 30.0%  202(183,223) -
Heterogenedty Tau"= 000, Ch*= 001, 0= 1 (P=092),F= 0%
Test for overall effect Z = 14.02 (P « 0.00001)

Total (95% CY) 100.0%  1.61(1.10,237) ——
Heterogenelty Tau"= 0.14, Chi*= 45.20, df = 4 (P < 0.00001), F= 91% 02 05 ]
Test for overalleffect 2= 242 (P = 0.02) Bt MRS

Test for subgroup differences: Ch*= 4.37, df= 1 (P= 0.04), P= 77.1%

Neurol India 2016;64:56-61.
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The Impact of Exercise, Lifestyle, and Clinical Factors on Perceived Cognitive Function in Patients with
Rheumatoid Arthritis: Results from a Prospective Cohort Study

Table 2. Generalized estimate equations multivariate models of demographic and clinical factors associated with worsened cognitive function

(N = 1002)"
Poor Memory Word-Finding Difficulty Poor Concentration
95% CI 95% Cl 95% Cl
Variable OR lower upper Pvalue OR lower upper Pvalue OR lower upper Pvalue

Physically active' 083 072 0.96 001* 045 030 067  00001* 082 077 087 <0.0001*
Anti-TNF use 069 053 0.90 0.01* 114 on 183 058 075 054 1.06 010
DAS28-CRP3 107 098 117 014 102 091 113 078 107 099 117 0.09
Gender (female) 267 0.80 890 on 121 0.46 322 070 488 113 2112 0.03*
Depression score 099 090 1.09 0.82 105 097 114 0.22 097 092 1.02 0.24

(MHI-D)
Methotrexate use 083 0.60 116 0.28 078 051 119 0.25 1.06 0.77 145 072
Corticosteroiduse 092 0.62 137 069 099 062 156 095 122 096 154  OM
BMI 1.00 096 1.04 0.82 1.00 096 1.03 092 098 093 1.03 046
Education(college ~ 0.83 044 155 055 083 042 166 060 084 041 172 063

degree or more)
Sleep difficulties 1.09 0.82 1.45 0.54 099 077 1.26 092 1.09 092 1.28 031

MDHAQ)
Fatigue (VAS) 100 099 1.01 0.70 1.00  1.00 101 0.70 1.00 099 100 036
Age.y 1.00 098 1.02 1.00 1.00 097 1.02 0.78 099 097 1.01 0.48

activity.
*P<0.05.

BRMISEBMNGERE . EMFHRAERBE LRNEOHEEIEN

Abbreviation: Cl, confidence interval; DAS28-CRP, Disease Activity Score 28 joints-c-reactive protein; MDHAQ, Multidimensional Health Assess-
ment Questionnaire; MHI-D, Mental Health Index-Depression; OR, odds ratio; TNF, tumor necrosis factor; VAS, visual analog scale.
“Adjusted for time (days) between questionnaires. "Meeting the US Department of Health and Human Services recommendation for physical

ACR Open Rheumatology Vol. 1, No. 10, December 2019, pp 620-626

Shzghrd e, BE) VY TFOEBMEINIRAS I LD

ZB <& D TY,

VERANAE ISR B

-
—

&

39
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Herpes zoster vaccination and the risk of dementia: A systematic review and meta—analysis

2023FENA X TICRRINEL, BFRBZVIFV/EBERANEOREERELLIN-MAR, EFIXIBHRE, #
A RESDDT-IN-ANSRRL, BEt6H (FHO3616ADTIFV/EEE) OHARESTLELL,

Experimental Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H,Random,95%Cl M-H, Random, 95% CI
Lehrer et al 38 99 94 176 10.0% 0.54 [0.33, 0.90] _—

Lophatananon et al. 417 35116 1954 193020 17.9% 1.18(1.06, 1.31) i

Scherrer et al. 3032 27419 19678 108597 18.5% 0.56 [0.54, 0.59] .

Scherrer etal. 1 447 24612 2888 148178 18.0% 0.93 [0.84, 1.03] -

Wiemken et al. 1546 11432 11895 63021 18.4% 0.67 [0.63, 0.71) bad

Wiemken et al. 1 191 13774 1928 101819 17.3% 0.73[0.63, 0.85) Bl
Jrotai95%cn 112452 614811 100.0% 0.76 [0.60, 0.96] - |
Total events 5671 36437

Heterogeneity: Tau? = 0.08; Chi® = 220.96, df = 5 (P < 0.00001); I* = 98% 0‘5 0‘7 1‘5 3

Test for overall effect: Z = 2.33 (P = 0.02) Favours [experimental] Favours [control]

DIFVIEBHPIRRRORIEF] TN ABEMALOBIE, RERBERLBENBRRBOICH<TRMEN DY
F9, I 0IIFY (VINIVY II7UT, BERABE) TORAEYATEFHLOBEENRESNTHY. i
ENRENROFENRRINTVET,

Brain Behav. 2024;14:¢3415
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