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Figure 1 Mini-survey results for RF by the RF measurement improvement committee.

(A) shows the results of RF titers of reference matenals provided by Eiken Chemical and Mitsubishi Kagaku Tatron (MKI} (each, 3 concentrations,
high, middle and low). On the vertical line, RF titers are shown and on the horizontal line, names of manufacturers and hospitals are shown. Eiken,
MKI, TH (Tohoku Univ. Hospital), FH (Fukushima Med. Univ. Hospital), Nittobo, DB (Dade Behring), KH (Kobe Univ. Hosp.) and Sanko Junyaku.
(B) shows the results of Nittobo references (N high, middle and low). (C) shows the results of pooled sera (P high, middle and low). (D) shows the
results of monoclonal RF samples (mRF high, middle and low). RF values indicated for the references determined by the corresponding manufactur-
ers are shown in the items “valued as”. Asterisks shows the institutes using the same reagents.

g . 94 853 860,2006



' p

ATMANT 1 A pRFP a -

1 \nddNNY41nJyC3PX™ N a”

i WHO i NV AMN4n141RF T 9 a
7 a ~ "0 ) PP A A i
2004 J I S A ¥ AT
1P i RFE ~ & a AN, T ~ AT
. 2004 M AA NMT V" RF A ~4p = A y
SV A SRR TRV ) VI VARV IR S I BN I
MMT N A3 ~ A~ " JdYtnANT T T AT
. 2005 -6M | v /1 TN AT NN S A N
T Y a S({ 0 1) i 81
1 ~ S OAT S pi Ny P
. 2005 -8 i W 7 ; t { (JCCLS)” RF ~ I



( )
v IRV R A AR VIR VIR (VI TR { AN
RF RF IU/ml
30 ,
2004 12 ¥2005 1 0 o
20
356 187 ( 53%) SN
10
152 25 | | |
i 0, 0 0
o L% o @ o "0
0 5 10 15 20 25 35 40
RF (IU/ml)
'vPe® —e
(70 B %)
RF — - =~ TM= T €

O D
) N




RF LA-NIA

LA-TIA
A 6.2 U/ml TIA
81 B 29.9 U/ml 9
C 59.4 U/ml 3
o
D 154.9 U/ml 7
C © ww r=0.812
25 [ 594 451 /'o{oo,e/ ‘ p<0.0001
20 [ U/ml 3 ’o
15 | - 2
A 10 : = 3 s ..z : i 1 El
62lUm s o0 ¥_®Tezx o 0O+——————— ———r——
— == - O 5 101520253035404!
0 10 20 30 40 B 29.9 U/ml
_ 6 0
45 n=82
_ fa %o oo r=0.119
40 o o o ° o5 1, P28
35 [ 4 O o o ° oo =
B 30 = oggg 0" %
29.9 UMl o5 3 0] ® g Y
20 [ ° ° o %%
15 - D 2 O o © o °
] 1549 4 0
10 - U/ml
S5 [ . 0
09 10 20 30 40 O 51 0% P 35 B 8§ 0
o PBJoh B 29.9 U/ml
v ool NAMT YA $ A TNy 0 Ty a S{H 0 1)



BE

- — | L £ 8 £ —
. 3/ rlc,u_oinETMoTM

RF |1 L o =— 2 < 1 4| vV %8 RF
| - (9 )r= < o Y
A =pJoh % W36Umk 9
A < o/ —e L8 — 2 PJ oh | 30
< - 1 =%48celsoh — =¥
RF < — | il L
LV 9 ol <8 RF < # Ld e
lL8I=01/81\/ | ERER
A 100U/ml —  # | % |- — s
0 6 ™3%8 100 U/ml  — | % |- =

A



AN T APRRP T AANAT UNMT T A AT
VY D P 1 a 1\ g Y}
VVAYMY T 1a
©100lU/ml T 16 p WHO ?2P
1. 17 \nW
T 250 | RA200 | s 200
2. VNV AYM T T AN
© 1,000 o, s 070 JT
N258 7 6 T 5V
3. 100 IU/ml ~ °° a 6
RF 1001U/ml A A"~ ~
2005-8v | ¥ /1 ) t | (JCCLS) RF "9
l "Np I AnddNNInpVC3PXYT N a -~




WG 14 (H15-18)
2 (H16, H17)
e 17 " RF
) AT & 4n\n 13/
N o -

1 IA
o |A&T IA
3 1A
4 A
5 1A
6 1A
7 1A
8 1A
9 1A
10 TIA
11 TIA
12 TIA
13
14 IA
15
16 1A
17 MK IA

JCCLS 1

¢ mm)NZDO fi -

Cog— ]

P |

= J’P—@D

= ) P um® D

= J’P—@D

= ) P um® D

<mm fi » o D

4®- Di 4i

O ot @

°c @0 P -« &

. 9P e
¢ mmdNZD i
¢ fi o
N

zPewvfina«edi 2)d

I |




C3WG RF







MKI 4 MKI 4 A&T 1 1 2
A&T 1 1 1 1
1 2 2
1 1
MKI LTX LTX X TIA
A&T LTX LTX LTX =
LTX LTX LTX TIA

BNwu

LX2000




RF — — < t = JCCLS 1C3)
ROC cutoff
No Cut ROC Cut off
Off Cut off ( 5%)
1 20 5.6 8.9 73.5 88.4 11.6 0.0 22.4 5.0 16.5 62.5
2 5 5.2 1.6 76.5 92.0 8.0 0.0 4.2 5.0 24.0 67.0
3 15.3 12.4 4.7 76.5 82.4 17.6 0.0 22.6 5.0 15.5 61.5
4 18 3.2 5.7 74.5 85.6 14.4 0.0 14.4 5.0 12.0 60.0
5 11.2 24.4 22.0 75.0 89.2 10.8 0.0 45.5 5.0 21.0 61.5
6 10 6.8 11.8 74.5 89.6 10.4 0.0 23.0 5.0 13.5 60.5
7 11 7.2 2.5 81.0 81.2 18.8 0.0 18.5 5.0 15.5 57.5
8 23 5.2 5.9 75.5 88.8 11.2 0.0 20.5 5.0 13.5 61.0
9 20 3.2 1.3 77.0 87.6 12.4 0.0 14.6 5.0 13.2 61.0
10 | TIA 20.9 5.6 2.8 72.0 86.4 13.6 0.0 17.5 5.0 18.0 58.0
11 | TIA 10 8.4 6.2 74.0 89.2 10.4 0.0 15.3 5.0 16.0 62.0
12 | TIA 15 8.8 9.8 74.5 89.6 10.4 0.0 19.7 5.0 20.0 65.5
13 9.2 10.0 69.4 90.7 9.3 0.0 37.7 5.0 19.6 51.0
14 10 15.2 12.1 74.0 88.0 12.0 0.0 28.2 5.0 18.0 58.0
15 12 8.8 10.9 74.5 81.0 19.0 0.0 17.6 5.0 11.0 60.5
16 | N 15 5.6 6.8 79.0 82.8 17.2 0.0 16.7 5.0 11.0 57.5
17 10 8.8 4.2 82.5 81.2 18.8 0.0 18.1 5.0 15.5 61.5
200 &>
ROC cut off Cut off




WHO 0v U
WHO 100,50,25.12.5 1U/ml

WHO

-400
WHO 4ml/ 25 |U/ml

1
IU/ml POOL 05 10
IU/ml IU/ml 25 25
IU/ml 1 1U/mi 1.25 3.75
IU/ml 1 1U/mi 0.75 5.25
0.5mix 9



o6 O A~

w WHO 100, 50, 25,
125 IU/ml =~ & A a
g WHO S

b LA
~

160

140 }

120

100

80

60

40 |

20 t

160

140 t

120 t

100 -r

80

60 |
40 |

20

0 20 40 60 80 100

160

140 }

120 ¢

100 ¢t

80

60

40

20

0 20 40 60 80 100

I

P> =
lLJ.

.
—"\
.

IAAMAnMn

a

cd

cd



n WHO

= |F4

WHO 12.5,25,50,100 n=12)— < < — 2 ko
1.0

Sysme> MedCalc MedCalc

NO ROC

D5Percentile D5Percentile
T U.0 Z1.6[[0.3 32.9 8.9 20.0 U.0 224 5.9 U.0 20.4 5.3
Z 0.0 70 [|O.4 T.1 T.0 5.0 0.0 6.9 T.6 U.0 5.2 !
3 0.0 ZZ.6][0.1 T2.0 I 7 15.3 U.0 231 5.5 0.0 17.2 18
7T 0.0 TZ4.3[0.7 T8.1 5.7 18.0 0.0 144 9.1 0.0 15.3 TO. 1
5 0.0 45 2[10.1 73.0 22.0 TI.Z U.0 5.5 22.0 U.0 36.6 18.0
8} 0.0 3L.6][Z.T 28.7 T1.8 20.0 0.0 23.2 TI.2 0.0 8.4 9.0
7 U.0 T7.8]]0.1L TO.1T 2.5 TT1.0 0.0 138.5 5.9 U.0 20.6 8.5
38 0.0 Z1.6][0.1 15.4 5.9 Z3.0 0.0 244 5.4 U.0 21.8 7.0
9 0.0 TZ.6[| 0.4 T.1 T.3 20.0 0.0 15.2 T.7 0.0 15.3 T.7
TO TTIA 0.0 Z3.6][0.1 9.5 2.8 Z1.0 U.0 247 5.3 U.0 3LT.1 2.7
TT TTA 0.0 15.8[[0.1 15.5 6.2 T0.0 0.0 17.8 6.2 0.0 16.7 5.6
T2 TTA 0.0 ZZ2.6][0.6 Z5.0 9.8 15.0 0.0 23.3 9.8 U.0 Z29.5 16.6
T3 VIMAGE RF U.0 37.6[[0.1 755 TO.0 20.0 U.0 404 TO.0 U.0 33.2 13.8
T U.0 3T.O[[Z.1 28.7 I T0.0 U.0 32.5 TI.2 U.0 29.9 T2.1
5 0.0 T7.7||L.0 T10.6 TO.9 T2.0 0.0 17.6 T1.0 0.0 16.1 TO. 1T
16 0.0 16.3|[ 3.5 13.8 6.8 15.0 0.0 16.7 6.8 0.0 ) I 7.1
T7[VIKI U.0 T8.5]10.3 37.9 2 TO.0 U.0 18.2 5.7 U.0 16.1 2.6
9.47 8.15
CV(%) 41.8 CV(%) 38.6
ROCH YV AYYVM K 1.602201U/ YL
N 2~ v N = N N ~ > 2 .
WHO ROC YVNYYVM T 1.70180 U/ YL _ 1

WHO"~ NI S

dx 0

TN N




1 RF A 1 a> i p 2007 J P

. | 8 AL 9
— #Nef: <
| ASTALT,GGTPLDH %  # Nef | <
-. K'fi TPALBZTT %  #Nof ! <
(CRPys  # Nef ¢ <
# | 500

RET 25! W fi ¢ ;s RET —

1000 — 2mL = =V o
10 — % 8 — CV3% 100 — 4 s
10 — % HB™ - =
¥ %™ -8 510 ~k?2 20mL & o
99 —k i RET % 1t 1 e L5 | RF 9
0 #°W fivem 203 Y%[|R|L 44 L o
RA Rt — MA AT K 44N s
72 —RA 50~200 IU/ml &
10 — % 8 — CV3%50 Lo
10 — % %™ ~ = 4O
% %™ ~8 10 r~kOi 2qmL & o

RF 6 \n1 ~ K111 s

6 —k i Y 1%|x/9\_)




RF — — < + 1= 57 1 31-41,2009)
FHLERED ROCIZ & Acutofffid REBRADBERESWNELI-EED
AL Ale /\//\'Iﬁjp}‘yq
e | Els | Guelt | e mces mumn BEZ  ram
By = s utoff | {KE5TE BE FRE BT . BEE :
R E & : value by : Cut offfE | FBTEZE B b 5 [ =S
value = % (%) xE - RS
. ROC (FEl LR (%) ; (%)
%) %) o )
A LA 20.0 1.6 107 | 653 830 | 170 0.0~7.0 5.0 19.2 67.5
B...HA 80 .50 ] 187 1530 1881 ¢ 11.9 1.00~51 § . 50 . 240 64.5
Of A 1 200 + =0 1. 9.4 .3 989 .90 1,204 ) 00184 | . °0 .1..210 69.5
Di LA 10.0 35 161 | 693 772 | 228 | 00~164 ;i 50 225 69.0
E...HA 230 oeen ) N9 | 703 797 208 | 00~305 ; 50 4./ 90 545 .
P UA: 1180 | 3 ). oY ... 008 F 007 1 180 1 O0=WAe ). . L AR . 13.0 69.0
Gi LA 15.3 4.3 23.7 609 | 85.1 149 | 0.0~14.1 5.0 295 69.0
L SO o SO L. O ... LA 01 3777 3 223 | 00~16.1 | | 90 AL W 685 .
LS S NLLEC 28 L 703 1782 : 218 ] 00~136 ; 50 18.5 63.0
Ji TIA 10.0 1.6 9.0 693 787 | 213 | 00~107 | 50 195 66.5
Ki LIA 20.0 20.9 20.1 689 | 706 : 294 | 0.0~43.1 5.0 19.1 49.0

ROC

cut off




1 RF A 1 a i
— | 8 L 9
— #Nef 1 < O |
| ASTALT,GGTPLDH %  # Nef ! < *” q'| (Fjut o(foJ P . -
-. K' fi TPALBZTT %  # Ne| | < L
SN Ngﬂ|l — 14.8 1U/ml
W' fi wo = 14.31U/Mml
REi 25 W fi ¢ wmer RET — 7
1000 — omL 4 oy 9
10 — % 8 — CV3% 100 — 4 s
10 — % Y™ ~ = g+ 09 5
¥6 %™ -8 510 ~kOi 20mL & o
99 —koO'i REi % t9v eL5 |RF 0 (15 1U/mi)
0 #2W fi vemr 293 Y[FRE 44 L o .
RA Rti — Rt ! 14.8 IU/ml
72 —RA 50~200 IU/ml & s RET —
el g 8 =S - = ) L5 < <A cutoff
10 — ¥ Y™ = 4+ 9 - = =
Yo %™ -8 10 kO 20mL &£ o
6 —k i Y t Al Voo



RF LA- NIA
LA-TIA
81 B 29.9 U/ml
C 59.4 U/ml
D 154.9 U/ml
) oh 415 UmMI- =/
25 [ . 25
20 | 20 < < >
15 [ - 15 -
A 10 = O - A 10 - | 5 z
6.2 IU/ml -0 8% s - 6.2 IU/ml $_ % s B
0 10 20 30 40 10 20 30 40
45 T . 45 s
40 | 40 i
35 [ 35 o 8o ; 8
B 30 B 30 M *
29.9 lU/ml o5 T 29.9 lU/ml o5 0 '; 3 I .
20 20 : : ° ° .
| - e
10 [ 10
5 5
0 g 10 20 30 0 10 20 30
oBkJoh o BJoh
v 1 ool NAMT YA $ A YT i JdNnyT Y a S{H 0 1)




5 % k8 g 5 415 U/l
A Doy - 1987 ACR 7 —1
_ | 70-80 s | 70-80 Z ° | 3
Ae' oL K!' fi " — -
A =| ® i | L = 2| e Z Nef ¢
<% - % Nej|
ARF RA | RA - == ¥ 4 A™
Y K 8 J —
A ACR/EULAR 2009 z | 4 -1 #s —
|2 £ P Joh —3 — |3
A RF 20-100 IlU/mI —  — | 2.08 101- 300 IU/m|
z | 2.98 301 IU/mi Z| 48<— %N
A RF 100 1U/m — — | J -
==8 RAE Noj 8 Nef ™| RA o | ¥ ™

A |—| g — SQ'”



Likelihood

Post-test probability RA

RFE 3§

RAvy Q Auvuyw E &
1.0 A 30
' aCo 2277
il ORA — 25
0.8 IR °
— 20 ©
0.6 — 3
15 3
0.4 — &
— 10 5
x
0.2 - A 45 & =
0 lod /1 4
CCP<7 CCP 7-25 CCP> 25
units/ml units/ml units/ml
&
1.0 —
0.8 -

0.6 -

04 —

0.2

0

—— CCP < 7 units/ml
—a— CCP 7-25 units/ml
—4— CCP > 25 units/ml

I
0.2

1

0.4

I
0.6

I
0.8

Pre-test probability RA

8

I

1.0

Likelihood

Post-test probability RA

MQRAE

S Q
B
1.0 — = COo — 8
ORA
0.8 — ALR| 448 5 ¢
4 ©
0.6 — ©
A29 —3 .9
0.4 — 2
A 20 — 2 :h—‘:
0.2 — |
\ 0.4
0 ‘ T [ T L] — 0
RE<20  RF20-100 RF 101-300 RF > 300
IU/ml IU/ml IU/ml IU/ml
D
1.0 —
0.8 —
—— <

0.6 RF <20 IU/ml

04 —

0.2 —

—=—RF 21-100 IU/ml
——RF 101-300 1U/mi
—&— RF > 300 IU/ml

0.2 04 0.6
Pre-test probability RA

08 1.0

Bossuyt, X et al. Ann Rheum Dis,

68:28#289, 2009



