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Objective. The purpose of this study is to examine the dif-
ference between the numbers of patients in rheumatoid ar-
thritis (RA) who are eligible to TNF inhibitors by the past
Korean National Health Insurance reimbursement guide-
line and by the disease activity score with 28-joint assess-
ment (DAS28) based criteria.

Methods. Data were obtained from a multi-center registry
for biologics users in Korean RA patients, BIOlogics Phar-
macoepidemiologic StudY (BIOPSY). DAS28 was calcu-
lated based on either ESR or CRP, and DAS28 of more
than 5.1 or between 3.2 and 5.1 with radiographic changes
was defined as a cut-off point for the initiation of TNF
inhibitors. For the maintenance criteria, we used both of
improving in DAS28 score (>1.2) and low disease activity
(DAS 28<3.2). Differences between the numbers in each
step by two criteria were described with Chi-square test
and Kappa agreement.

Results. Of the 489 patients in BIOPSY, 299 were included
in this study. Among them, 278 patients (93.0%) were eli-
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gible of TNF inhibitors when we applied the new initiation
criteria with DAS28-ESR, and 244 patients (81.6%) were
indicated for TNF inhibitors with DAS28-CRP. For the
maintenance criteria, a low disease activity (DAS28<3.2)
in 3 months after starting TNF inhibitors is too strict for
achieving (33.6% with DAS28-ESR and 50.0% with
DAS28-CRP). Instead, decreasing DAS28 by more than 1.2
is more reasonable as a tool for deciding early responsive-
ness of TNF inhibitors in RA patients (81.2% both with
DAS28-ESR and DAS28-CRP).

Conclusion. Our results show that the candidates for TNF
inhibitors will be enormously changed according to a
change in the reimbursement criteria. To define appro-
priate patients to receive TNF inhibitors, a further study
with regard to the impact of changes in the reimbursement
criteria on the outcomes of RA patients will be required.
Key Words. Korean National Health Insurance reimburse-
ment criteria, Rheumatoid arthritis, TNF inhibitor, DAS28
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& 4l WFE AGstel vhest 22 Aoz At
(11,12).

DAS28-ESR = 0.56*+ (tender joint count with 28 joint as-
sessment) + 0.28*+/ (swollen joint count with 28 joint assess-
ment) + 0.014*GHVAS + 0.70*In(ESR)

DAS28-CRP = 0.56*y (tender joint count with 28 joint as-
sessment) + 0.28*+/ (swollen joint count with 28 joint assess-
ment) + 0.014*GHVAS + 0.36*In(CRP*10+1) + 0.96
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RA patients using biological
DMARDs (N=489)
TNF inhibitor users (N=414)
Excluded

if <3 months after enroliment (N=25)
v if uncompleted data at 3 months (n=25)

Having the medication status
data after 3 months (N=364)

Excluded

if stop in 3 months (N=65)

Reimbursement assessment
after 3 months

(N=299)
v
v v
Satisfied Unsatisfied
(N=248) (N=51)

Figure 1. Derivation of samples
for study.
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Table 1. Baseline characteristics in RA patients using TNF inhibitor for 3 months
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Total (n=299)

Results of reimbursement after 3 months

Satisfied (n=248) Unsatisfied (n=51) p-value

Biologics

Adalimumab 139 (46.5) 119 (48.0) 20 (39.2)

Etanercept 126 (42.1) 105 (42.3) 21 (41.2) 0.11

Infliximab 34 (11.4) 24 (9.7) 10 (19.6)
Biologics naive user 241 (80.6) 207 (83.5) 34 (66.7) 0.01
Gender, female 261 (87.3) 216 (87.1) 45 (88.2) 1.00
Age at enrollment 51.2+12.6 51.9+12.5 47.9+12.7 0.04
Age at diagnosis 43.4£13.7 43.9£13.5 41.0£14.7 0.18
Disease duration (year) 7.8+7.3 8.0+7.3 6.9+7.1 0.33
Disease activity

Tender joint count 11.9+£7.2 12.3+7.2 10.2+7.1 0.06

Swollen joint count 8.816.5 9.246.5 7.016.0 0.03

ESR, mm/hr 61.1£29.0 60.6128.6 63.1+31.1 0.58

DAS28-ESR 6.3+1.1 6.411.0 6.1£1.2 0.06

CRP, mg/dL 32434 3.2+35 2.9+3.0 0.53

DAS28-CRP 5.6%1.1 5.7+1.1 53+1.2 0.03
Number of previous non-biological DMARDs 3.5+1.2 3.4+1.2 3.8+1.2 0.06
Number of concomitant non-biological DMARDs 1.2+0.6 1.240.5 1.2+0.8 0.96
Concomitant use of methotrexate 271 (90.6) 228 (91.9) 43 (84.3) 0.11

Number (%), mean+SD. RA: rheumatoid arthritis, TNF: tumor necrosis factor, SD: standard deviation, DAS28: disease activity score
with 28-joint assessment, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein, DMARD: disease modifying antirheumatic drug.
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Table 2. Eligibility with the new criteria of RA patients starting
TNF inhibitor satisfied with the past initiation criteria (n=299)

DAS28-ESR >5.1 or 32~5.1 DAS28-CRP >5.1 or 3.2~5.1
with radiographic change with radiographic change

Satisfied Unsatisfied Satisfied Unsatisfied

278 (93.0) 21 (7.0) 244 (81.6) 55 (18.4)

Number (%). RA: rheumatoid arthritis, TNF: tumor necrosis
factor, DAS28: disease activity score with 28-joint assessment,
ESR: erythrocyte sedimentation rate, CRP: C-reactive protein.

Fo]7] wjFol Feolo] Fx J&& YA+ ¢ + alrh
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283 7359 7o) Folo] £ QQIRIAE & 7 jlUe
v}, DAS28E "HFE3lA] 3 B4} FollA] 7|E 71FS wF
e 2 WA X3k ol wla HA ] T At
AE FX+= do, GHVASE B E=9rh(data not shown).
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32~5.100 4 A A A EF o] Sle AeE W
7detH, ESRE A3l wlls dA Fol 7HsAke] 7.0%,
CRPE H&3105 wle 184%7F ol tldellA Alel=ic}.
DAS28-CRP+= DAS28-ESR< thAl|sl7] Slafl 7 A&
AL ANETRA AYBAYEY FTEE ML W
DAS28-ESR¥} 2 7|55 #-&staL gle}. shAIRE, DAS28-
CRP+= DAS28-ESRel| M|l A2 =7} shasdrpdeta &

Table 3. Distribution change by the maintenance criteria after 3 months in RA patients using TNF inhibitor among patients satisfied

with new the initiation criteria

Improvement in DAS28 >1.2 DAS28 <3.2
Result of the past DAS28-ESR DAS28-ESR
maintenance criteria
Satisfied Unsatisfied Kappa (p-value) Satisfied Unsatisfied Kappa (p-value)
Satisfied (n=233) 225 (81.2) 8 (2.9) 0.36 (<.01) 93 (33.6) 140 (50.5) 0.14 (<.01)
Unsatisfied (n=44) 30 (10.8) 14 (5.1) 4 (1.4) 40 (14.4)
DAS28-CRP DAS28-CRP
Satisfied Unsatisfied Kappa (p-value) Satisfied Unsatisfied Kappa (p-value)
Satisfied (n=208) 198 (81.2) 10 4.1) 0.34 (<.01) 122 (50.0) 86 (35.3) 0.24 (<.01)
Unsatisfied (n=36) 24 (9.8) 12 (4.9) 4 (1.6) 32 (13.1)

Number (%). 1 patient had missing value with DAS28-ESR after 3 months. RA: rheumatoid arthritis, TNF: tumor necrosis factor, DAS28:
disease activity score with 28-joint assessment, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein.
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Table 4. Comparing criteria for eligibility and maintenance of treatment with biological DMARDs in 10 countries

Country

Requirement to start biological DMARDs

Criteria to maintain biological DMARDs at 6 months*

Republic of Korea’” +ESR >28 mmjhr or CRP >2.0 mg/dL

* Morning stiffness =45 min

+ Active joint count (tender & swollen) =20 or 6 (including

4 large joints)

+ ESR (<28 mm/hr or improvement =20%) or
CRP( =2.0 mg/dL or improvement =20%)

* Active joint count (tender & swollen) <50% at
3 months

* DMARDs =2 including MTX & 3 months/each DMARD None

Japan8 * Active joint count (tender and swollen) =6

* ESR =28 mm/hr or CRP =2.0 mg/dL
+ 2~3 months/each DMARD

Taiwan"® * 2 DMARD:s including MTX None
+ DAS28 >3.2 (or improvement <1.2) after DMARDs or
DAS28 >5.1 (for 2 months)
US.A" - DMARDs >1 for 3 months - DAS28 <32 at 3 months
- DAS28 >5.1
Denmark™ - 2 DMARDs: MTX (25 mg/week) and SSZ (2 g/day) None
+ DAS28 >3.2 or radiographic progression
France™ * None to 1 DMARDs: for the majority of biologics only None
MTX is mentioned without any strict dose or regimen
- DAS28 >5.1 or lower if corticodependence or structural
damage progression
Germany”’ * No requirement (2 DMARD:s failed: including MTX, LEF, None
SSZ, HCQ, Gold and CyA recommended)
Spain®® + 1 DMARD: MTX (25 mg/week) - DAS28 =32 or SDAI =11 or [(DAS28 between
- DAS28 =3.2 or SDAI =11 or [(DAS28 between 2.6~3.2 2.6~3.2 or SDAI 5~11) and persistent inflam-
or SDAI 5~11) and persistent inflammation in joints mation in joints considered important for the
considered important for the patient that does not resolve patient that does not resolve with local therapies
with local therapies or significant radiographic progres- or significant radiographic progression)]
sion)]
Sweden” + DAS28 >3.2 and several negative prognostic factors or  * Switch at 6 months if DAS28>3.2 and several
DAS28 >5.1 negative prognostic factors
UK’ * 2 DMARD:s including MTX « If improvement in DAS28=1.2
- DAS28 >5.1

*When criteria at different time points or decision were defined, these are also added in the table with the corresponding information.
DMARD: disease modifying antitheumatic drug, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein, MTX: Methotrexate,
DAS28: disease activity score with 28-joint assessment, SSZ: sulfasalazine, LEF: leflunomide, HCQ: hydroxychloroquine, CyA:

cyclosporine, SDAI: simple disease activity index.
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Supplementary Table 1. Baseline characteristics in RA patients using the criteria with DAS28-ESR

DAS28-ESR >5.1 or 3.2~5.1 with radiographic change

p-value
Satisfied (n=278) Unsatisfied (n=21)
Biologics
Adalimumab 132 (47.5) 7 (33.3)
Etanercept 115 (41.4) 11 (52.4) 0.46
Infliximab 31 (11.2) 3 (14.3)
Biologics naive user 229 (82.4) 12 (57.1) 0.01
Gender, female 245 (88.1) 16 (76.2) 0.16
Age at enrollment 51.3+£12.7 50.2+12.4 0.71
Age at diagnosis 43.4+13.9 43.8£11.0 0.90
Disease duration (year) 7.9+7.3 6.4+7.2 0.35
Disease activity
Tender joint count 12.5¢7.1 4.1£3.0 <0.01
Swollen joint count 9.316.4 2.0+1.6 <0.01
ESR, mm/hr 62.7+28.9 39.3+19.1 <0.01
DAS28-ESR 6.5£1.0 4.6+0.5 <0.01
CRP, mg/dL 3.3+3.5 1.1+1.1 <0.01
DAS28-CRP 5.1+£1.0 3.3+0.5 <0.01
Number of previous non-biological DMARDs 3.5+1.2 3.4+1.2 0.80
Number of concomitant non-biological DMARDs 1.2+0.6 1.2+0.7 0.87
Concomitant use of methotrexate 252 (93.0) 19 (70.5) 1.00

Number (%), mean+SD. RA: rheumatoid arthritis, DAS28: disease activity score with 28-joint assessment, ESR: erythrocyte sedimentation
rate, SD: standard deviation, CRP: C-reactive protein, DMARD: disease modifying antirheumatic drug.

Supplementary Table 2. Baseline characteristics in RA patients using the criteria with DAS28-CRP

DAS28-CRP >5.1 or 3.2~5.1 with radiographic change

p-value
Satisfied (n=244) Unsatisfied (n=55)
Biologics
Adalimumab 114 (46.7) 25 (45.5)
Etanercept 103 (42.2) 23 (41.8) 0.94
Infliximab 27 (11.1) 7 (12.7)
Biologics naive user 202 (82.8) 39 (70.9) 0.07
Gender, female 217 (88.9) 44 (80.0) 0.12
Age at enrollment 51.4+12.4 50.4£13.6 0.58
Age at diagnosis 43.2£13.6 44.3£14.4 0.58
Disease duration (year) 8.2+7.3 6.1+6.8 0.05
Disease activity
Tender joint count 13.317.2 5.7+2.9 <0.01
Swollen joint count 9.816.6 4.3+3.8 <0.01
ESR, mm/hr 63.7+29.9 49.4+21.2 <0.01
DAS28-ESR 6.6+1.0 5.2+0.7 <0.01
CRP, mg/dL 3.5+3.6 1.4+1.4 <0.01
DAS28-CRP 5.9+1.0 4.4+0.6 <0.01
Number of previous non-biological DMARDs 3.5+1.2 3.4+1.2 0.57
Number of concomitant non-biological DMARDs 1.2+0.6 1.2+0.6 0.69
Concomitant use of methotrexate 220 (90.2) 51 (92.7) 0.74

Number (%), meantSD. RA: rheumatoid arthritis, DAS28: disease activity score with 28-joint assessment, CRP: C-reactive protein, SD:
standard deviation, ESR: erythrocyte sedimentation rate, DMARD: disease modifying antirheumatic drug.



