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Serum BAFF is associated with clinical background and simplified disease activity index (SDAI) in
patients with rheumatoid arthritis

Kyoichi Nakajima®”**, Yasufumi Shindo”, Noritsune Kozu®, and Toshihide Mimura”

Department of Rheumatology and Applied Immunology, Saitama Medical University,

38 Morohongo, Moroyama, Iruma-gun, Saitama 350-0495, Japan

[Objectives] The B-cell activating factor belonging to TNF family (BAFF) might play a pathogenic role in
rheumatoid arthritis (RA) because it has been reported that BAFF levels increases in RA serum, and anti-BAFF
mAb ameliorates RA activity. In this study, we analyzed the relevance of serum soluble BAFF (sBAFF) levels to
the clinical background of patients with RA.

[Methods] Sixty-two RA patients were enrolled in this study. Calculated was the correlation between sBAFF
levels and clinical background (age, disease duration, CRP, ESR, IgM-RF, ACPA, MMP-3, IgG, HAQ, dosage of
MTX and/or Prednisolone (PSL)), SDAI, Total Sharp score, joint narrowing score, or erosion score. Multiple
regression analyses, in which significant parameters in univariate analysis were used as independent variables,
were performed to analyze the significance of sSBAFF with respect to SDAI as the dependent variable.

[Results] sBAFF was inversely correlated with dosage of PSL (p=0.03) in all patients and with disease duration
(p=0.02) in ACPA-positive patients. In multiple regression analysis, adjusted R* of SDAI of all and ACPA-positive
patients were 0.66 and 0.64, respectively (p<0.0001). Significant independent valuables were sBAFF, IgM-RF,
HAQ, and dosage of PSL.

[Conclusions] sBAFF might be relevant to a patient’s clinical background and SDAI of RA.

J Saitama Medical University 2013; 39: 113-120

(Received June 22, 2012 / Accepted January 28, 2013)

Key words: rheumatoid arthritis, BAFF, SDAI

PES, WL - a7 & OBREIA T & B nrER K O

% MEMER® Y BV ALEAOHEA, BIRIR ORI

il

BEET Y < F (RA) (X BEEE RO RAED e L,
HITS B L ZRMICHEEINER X LERZEDICKD
CEEHB, HRMOERETH S, IFEITIREDMEIH

*FHE CRERERRY VU FIRERR

T 350-0495  $ LU AIARTE LT =E = A4 38

Tel: 049-276-1462 Fax: 049-295-4849

E-mail: nakajima@nhs.hosp.go.jp

ORG24 4F 6 H 22 H32AF /PR 25 42 1 H 28 H32 8]
OFBHZRIIATR ORI DOVt & OR[EHERE A LEE A

KT B e > T&ERY. F-BEimIEIC R
DEYA N HARRIEMIEDOEENHS M EED,
JEISEESEIN 1 (TNFa ) &1 > 2 —1 A F -6 (IL-6)
DOFAFESE, 725 TS T MR O H i i A B8 i h
DOFHIEICERITH B T EMGEHE N, EHEEINT
W3 BRI, QEIDEEMEY DT XY Y IR F
M) ARXYT—y g PR EICK D BRI - B
BEOHDHEIORENTED, Wik EiE AR



114 FRIS

ml_b & TRRUGEICIT TREMTbN TV 5.

RADJHIAE LT, BMIEOBEEGENEHEI N TV 5.
RATIE YU U~ F A FIAF (IgM-RF) 7 £ H A HiAN
FET 2T &, WHREICIRIE U 7z e rhic B AR A
RHENIKEE LTI DRSS ZERT 5 &1,
RAETIVEIYIN S BHIlAZBRZE T % & FEAEIIHI0 R
NHzeixe™, aih5RALBHIEE DREDH D
FHERIE N Tz, TNF o BHEFEIZIBIICHT CD20
FUEA (DY F ) BHRDVENTH B EDERE
EN?, BHIFOBEEENRD TSN TE .

B il id i) 3 [K 7 (B-cell activating factor belonging
to the TNF family: BAFF) Z"RADJRAEICEH L TV %
A EEM:AN D 5. BAFFIEBMif D 17 - 771k - Hilk
FEAEICRHEADH T & LTHRRES NN, RATIE
17 7% 5 UM BT o AT ¥A T BAFF 5 |5 17,
BFERE UL SN DB S, 35 K U O BAFF
FE Il 2 75 5 1Y 12 BAFF 32 4 1k (BAFF-R) % B
IR DI ER EDPRE SN TV S, RAICEIT B
BAFF §ifk (N L=< 7)) OIRERMNEFEE NN CTHETT
LTEBY, HWFERERDETE AR I NS T & DR
TNTVB.

RAICBWT, FEKY FILY MEXTF Rk
(Anti-cyclic citrullinated peptide antibody: ACPA) &
TR TIICEEGZA YA TH %5, ACPA
XIgM-RFX DRAICH T 2 KE - FFEE & &1
BN, FICHRBHRAOZWICEHTH 5. BHHIN
HICBI L Ti&, ACPARGTERAL BZTERAT 7 M
Wik 2P, &, AR REEYDMTXICH
T B EBERIEMEDE NI E ™, ACPAD A i A
LTW5.

RA D 5 BTGB PERTAR & B R B iR DIERE L L C,
simplified disease activity index (SDAD* W F:i%Ic
TDDDH B, HEZH TIlX28-joint disease activity
score (DAS28)” M TN T E 1A, X EOEK
ZOHEITTHNCEI L TIZSDAIE U < i clinical disease
activity index (CDAD & G755 TH 5 T L HHE
NP HRGELEETH Y, SH%IESDAIE LS
IXCDANC X ZFHiEHHE NS L b 5.

SaFE 41X, RADOTEHE)ITE L BAFF & DR ZH 5
MICT 5 HNT, RAICKIT ZEEKRFHGEHE & Mg+
AJYATE BAFF 2 & OB O Az, ACPARGMEREE
B2MEREIC 00 THMT LTz, 72 40Efl 7% 5 I ACPA
R IERFIC 35U 5 SDANIC X9 % BAFF D87, 275
RFNTICTREMm L 7z.

FiEEMH
1. BEH LUK

TAYH)TRFFE(ACR) O AU 7%
Wiz L, MEERKZWEEY U< F B E WA
KO B T2 ld ABE R D624 ORAE EF %2 Xf %

s, i

& U7z (Table 1. @HEBZEUC KD, BIEFHEG (EmEY
Higy, MERRBIENED & BERHm CGRE M, HAQ
(CETERERERTEAN)) Z HE1T U7z, B2 RFER L L 72 ik
2 & D, Rk (Westergren i), 1fiig C K IaMEEHA
(CRP, T 7w 7 AMELL#EDE), MMP-3 (% MU v
JARXRZzaTar 7 —¥-3, T7v 7 Ak,
IeG (B /717 UG, fugtbliig), IgMRF (5
T v 7 AEEE) , ACPA (MEZME A uygWETh) Z2 5t
HU Tz, XRRIE, 222 HYd 5RO PR L
122 N RIRIN IR e < & v — 7 R a7 287% (B
ZaBk/ME A 27 (joint narrowing score), BHU 5 A
A7 (erosion score), 8 v —7"ZA 27 (modified
total Sharp score)) IC T L 7z. T O [l IR & Al 1<
B9 2 W7 i3 5 K ERLR A bt IRB D KRR 72 3213 T
BO, TOMECSMUIETOREINIVY VFE
SICHILA VT A =L ROV N EZT TS,
2. MEGSTITHA MY BAFFDRIE

IfiL 7 H 0D AT 74 1k BAFF i 13 72 S IFICERE U 72
M O — & % £ A L, Quantikine Human BAFF
Immunoassay kit (R&D Systems, Minneapolis, MN,
USA) ZHwWizt > R4 w FELSATEIC K D, 71
kI —)VIZHEWTIE U Tz, WO E DO FHE Model 680
Microplate Reader (Bio-Rad Laboratories, Hercules,
CA, USA) ZffifH L 7z,
3. REEEERDT

RAE BTG B O 5 & L T, DAS28, SDAI,
CDAIZfEH L7z,
4. T—RfE

7 — Z [ZJMP 9.0 (SAS Institute, Cary, NC, USA)
I TREAT U 7z, RERE o FE#Z1E Mann-Whitney test
% 7z 13 Fisher’s exact test, 1 B8 B % O #& & I &
Spearman rank testZfif] U7z, E[EIFEOHTIE, RIE
il 7% 5 CICACPA R MEREIC B L T > 7z, SDAI & %%
AR H & ORI CHE (p < 0.05) £ 7
W R AT H 2 3%,  SDAIZ HINAE & Lk,

fm R

1. B&EER

Slal x5 & U 7z RA B35 13 FE s HH R o rh g il A
504, DAS28-ESR4/HY3.98, SDAIAY10.22 &, (3T
FhE e R TE B 2 7R U 7z (Table 1). AJ7AM: BAFF
JE I3 NERF K T ACPA [EMEAI, BRI UL CIEER
DNtz LTHO (Fig. 1), ACPARRMER & f& k4]
THEARRDITM-> 12 (p=0.9168).
2. °I;A1 BAFF B & ERFRFHEIER & DB

EIERNICHBWT, MAMEBAFFIRE L 7L R =
voaryE5aic M c=—028 p=0.037%
728 (Table 2, Fig. 2E), TRIKHAM & & 55 i FH B
BIRSDT (r=—024, p=0.06). Z DD KA
HE RIS~ —h—, Yy —7Ra7 O&KIEE
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LlE, HEZE ST H - 7z (Fig. 2A-D). ACPA
BT ld, ATV BAFF R 13O F s HA R & i kH BY
(r=-—032, p=0.02 LT+ (Table 2, Fig. 2F),
Tl RzZvaris5a b AMgOMHEnZERED
(r=—0.26, p=0.07). ACPAREMHITIZ, VIND
HHE L ARESHBEZED R > Tz,
3. B34 BAFF/EE & SDAI & DE8E

SDALZ Il & LTS 7z 2 EB (52 B T 25 B IR S 2
HICOWTHRIRON ZRETT LIz & T A, AR
BAFF & (p = 0.0298), ACPA (p =0.0109), IgM-RF
(p <0.001), 7&7k (p <0.001), CRP (p < 0.001),

Table 1. Characteristics of the 62 patients with RA

Age, years 59.5
Female, no. (%) 47 (76)
Duration, years 5.0
Soluble BAFF, pg/ml 1429
IgM-RF positive, no. (%) 42 (68)
IgM-RF, 1U/L 55.5
ACPA positive, no. (%) 50 (81)
ACPA, IU/L 61.4
CRP, mg/di 0.45
ESR, mm/hour 46
MMP-3, ng/ml 96.4
Total IgG, mg/di 1340
Tender joints 2
Swollen joints 1

PGA, mm 24
MDGA, mm 20
SDAI 10.22
CDAI 8.65
DAS28-ESR4 3.98
DAS28-CRP4 3.19
HAQ 0.625
Joint narrowing score 12
Erosion score 11
Modified total Sharp score 22
Methotrexate dosage, mg/week 8
Prednisolone dosage, mg/day 1.5
Biologics, no. (%) 34 (55)

Numbers indicate median unless stated otherwise. ACPA;
Anti-cyclic citrullinated peptide antibody, BAFF; B-cell
activating factor belonging to the TNF family, I[gM-RF;
rheumatoid factor, CRP; C-reactive protein, ESR; erythrocyte
sedimentation rate, MMP-3; matrix metalloprotease-3, IgG;
Immunoglobulin G, PGA; patient global assessment of disease
activity, MDGA; physician global assessment of disease activ-
ity, SDAI; simplified disease activity index, CDAI; clinical
disease activity index, DAS28- ESR4; disease activity score for
28 joints using ESR, DAS28-CRP4; disease activity score for
28 joints using CRP, HAQ); health assessment questionnaire.

MMP-3 (p = 0.0293), HAQ (p < 0.001), L F=
058 (p=0.0049) TR 7Z 588 7z (Table 3)
NS OEFIRFHAGIE H = 32 %L, SDALZ HIZ
& U CEBIROHZ#TT LTz & T 5 Rk CRPIZHE
WHHBE & 328D 7z (r = 0.83) 72RO ME), wlvAME:
BAFF &5 (p = 0.0145), IgM-RF (p = 0.0116), HAQ
(p=0.0002), 7L R=vuor#5& (p=0.0318) »

FERHIHZE (p < 0.0001) TH > Tz (H iy

=0.66).

ACPA [ PERE (42 61 I 1) 2 Bl o8 ¢ik, 7]
7% Pk BAFF 4 )& (p = 0.0263), IgM-RF (p = 0.0003),
FR¥L (p = 0.0003), CRP (p <0.001), MMP-3
(p=10.0121), HAQ (p<0.001), L R=vno
—'—7% (p =0.0317) A%, SDAI & BE# L T\ 7z, el

AT TCIE, A vAMEBAFF 2 (p = 0.0150), IgM-RF
(p =0.0168), HAQ (p=0.0007), 'L K=V nrorv
58 (p=0.0310) WEELZHHELHTHD, 2IE
B & RO #S5 (p < 0.0001) T - 7= (B %%
R*=0.64). ACPAREMEREE (10 H1]) 1< B8V % Hilml g4y
Hr¢i&, IgM-RF (p = 0.0475), 7%k (p = 0.0165),
CRP (p = 0.0235), Fwif (p = 0.0002), HAQ
(p = 0.0054) HVSDAI & B8 U ACPA [ MERE & 1%
CEm 7z > 7273, nIvATE BAFF 2 1% B@@mm&m
ho iz,

A] 74 P BAFF j4 fi5 & SDAIZ # K 9 55D D B #
(tender joints no, swollen joints no, CRP, PGA, MDGA)
& OMBEREIE, ER] (ZNZp = 0.40, 0.61, 0.27,
0.90, 0.92) 35 X T ACPARZIEHI (ZNnZHp = 0.16, 0.51,
0.16, 0.55, 0.57) WINEFETIIEL, FFEDEEL
DR EEFRD T - T=.

z

A7 TIE, RADJRHE & OREA R E NS Al7A
M BAFF 275 & RA QRIS & OB Z fET Uz,
AV ME BAFF IS & DAS281C DWW I, FHEZ 32
TGP LRD S T2 iEDNH B 00, %BEFI

£30007 .
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Fig. 1. Dot plot of soluble BAFF levels in all, ACPA-positive,
and ACPA-negative patients. Bars indicate median.
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BWTHREET% DAS28 & RIEM LD E L L& i
VA PE BAFF R DM R LT 2™, A% TIZACPA
R 35U T AT VA BAFF 4% & SDALIC DU TR
HAEESH B, A 7AYE BAFF 5 » RAOE BIE B
& DR EM 2 RS SR TH o Tz,

AIVAMEBAFFIEE X, YL RV vk 8 L
B A 5B 6 T2, EREW 75 B UM ACPA [5 151 ¢ [l A%
DEM7Z > 7=, ACPARRMERI TR E Z R 7%
Motz BIEREATOA FREICKD, RAEBED
5 57 B U 7o AR e TF Hl B bk g BRI AR 35 1) 5 BAFF O
mRNA ¥ 7% 5 CIS A 7A 1 BAFF 22 A¥in vitrolZ 380>
THRENBCenn™, niAEBAFFEE L T LR
—Vu 5 ENYHE Uz E IS NS,

Al 7AME BAFF J5s & ACPADHAMMIE, 2IEWE 5
I ACPARRHERINFNIC B W T EBIEIA R L, ek
DIWEG L —FH L TW®*, 4], BAFFAB filfa%
RIS BB 5 DACPAFEL PIC L 8T 3
ETRUTZM, ACPAGE - BEIEICEED 5B ZRE
Wiz o Tz B IZ ES @ (ong-lived plasma

s,

cells (PCs)) & %% (short-lived PCs) @ 2 fifEMN1F
fEL, WINEACPADFERICHETZEEZENT
W3 Y EI T (RTX) IBRHRICHR IgG E-Ml
ISR B HilA A2 b9 ACPA L & H EHiADFifk
WA AT 2%, chudE ik ELEME TS %
CD20 [k short-lived PCs INRTX D72 % 128
EHERIX N B, —J5 T, AlvAM: BAFF JEEE AVl
(Fhyefii 4.3 ng/ml (5-95/8—+ > & A1 )11 0.8-38.8)) D
SEB Tl FI6 3 & UEHEBH] T ACPA HifAkf & [
HLUTWEETZHMEEH DY, ACPAHifkit & nlvA
£ BAFF I/ & OF#EICDOWTIE, B4R 3 Mt g
THs.

SDAIIZHAQ, IgM-RF & & EHE L T /z. HAQIC
DVTRUFDSIMETNTEDY, KFZEORE
AT > Tz, — )7 T, IgM-RFIZCRPR 7LD K
INTIRBIREN M L B PZIC BT 2 DU TR AWV,
EEMED B WVER TR EMEICER S T EHE L, 1B
BICTEIIMEOK R & & Ik d %Y. IgM-RF 4
i BEETE RO IEEMIIE TH B Y, RTXIARHEIC

Table 2. Correlation between soluble BAFF levels and clinical background of RA

All ACPA-positive ACPA-negative
r p r p r D
Age, years 0.19 0.12 0.19 0.18 0.17 0.59
Duration, years -0.24 0.06 -0.32 0.02* 0.05 0.86
IgM-RF, IU/L -0.02 0.83 -0.01 0.94 -0.20 0.52
ACPA, IU/L 0.09 0.44 0.19 0.17 -0.56 0.06
CRP, mg/dl 0.05 0.67 0.13 0.36 -0.31 0.32
ESR, mm/hour -0.04 0.75 0.03 0.82 -0.19 0.55
MMP-3, ng/ml 0.04 0.71 0.02 0.85 0.22 0.48
Total IgG, mg/dl -0.00 0.99 0.20 0.21 -0.49 0.13
Tender joints 0.08 0.50 0.22 0.11 -0.56 0.05
Swollen joints -0.00 0.99 0.05 0.70 -0.37 0.23
PGA, mm 0.02 0.82 0.14 0.31 -0.38 0.22
MDGA, mm 0.01 0.92 0.09 0.57 -0.41 0.24
SDAI 0.07 0.64 0.14 0.39 -0.27 0.46
CDAI 0.02 0.87 0.10 0.51 -0.43 0.22
DAS28-ESR4 0.09 0.49 0.23 0.10 -0.35 0.26
DAS28-CRP4 0.07 0.60 0.20 0.17 -0.35 0.26
HAQ 0.01 0.90 0.1 0.44 -0.56 0.07
Joint narrowing score -0.06 0.66 -0.17 0.29 0.21 0.55
Erosion score -0.18 0.21 -0.28 0.09 0.38 0.27
Modified total Sharp score -0.14 0.33 -0.26 0.16 0.35 0.32
Methotrexate dosage, mg/week -0.02 0.83 -0.10 0.46 0.48 0.11
Prednisolone dosage, mg/day ~ -0.28 0.03* -0.26 0.07 -0.37 0.23

Correlation between soluble BAFF levels and clinical background of RA used Spearman correlation test. Prednisolone dosage
in all RA patients and duration in ACPA-positive RA patients were significantly correlated to soluble BAFF levels. *p<0.05.
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Fig. 2. Scatter plot of soluble BAFF levels with CRP (A), ACPA (B), MMP-3 (C), HAQ (D), prednisolone dosage (E) in all
patients, and with disease duration (F) in ACPA-positive patients. R-values determined by Spearman correlation test.

* p<0.05.

Table 3. Association between SDAI and clinical background of RA patients

All (n=52) ACPA-positive (n=42)
univariate multivariate univariate multivariate
p p p p

Soluble BAFF 0.0298* 0.0145* 0.0263* 0.0150*
ACPA 0.0109* 0.4406 0.0782
IgM-RF <0.0001* 0.0116* 0.0003* 0.0168*
ESR <0.0001* 0.1302 0.0003* 0.1573
CRP <0.0001* <0.0001*
MMP-3 0.0293* 0.8877 0.0121* 0.8170
Age 0.0858 0.6959
Duration 0.1862 0.3137
HAQ <0.0001* 0.0002* <0.0001* 0.0007*
Total IgG 0.2425 0.4676
Modified total Sharp score 0.0862 0.1678
Methotrexate dosage 0.6686 0.6800

Prednisolone dosage

Adjusted R?

0.0049* 0.0318*

0.66

0.0317* 0.0310*

0.64

Clinical background were analyzed in simple regression analysis. Significant background used as independent variables in
multiple regression analysis. Dependent variables: SDAI. Soluble BAFF was a significant independent variable in both all and

ACPA-positive RA patients. *p<0.05.
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DAS28 & IgM-RE MK 9™ % 5l C 13 72 2L e oD gk A
NRDHENZY. 65T, AWFRICE WV TIgM-RFH
PREBTEEMEIEIE T 5 SDAL & i # 38 T- T L 13 F
JELIRWEHEIIE NS,

ACPA & 1M 611 1C 35 1) % SDAI & 1] 74 1 BAFF 2 Ji&
IKDOWTX, BEZEDEh > . 7] {A % BAFF
2 FE L SDALZ #K 3 % 5D D E £ (tender joints no,
swollen joints no, CRP, PGA, MDGA) & O #HBI{%RE1
Bl & FRRICW TN AR TR Eho72h (Fhn
Zhp=0.11, 049, 0.56, 0.52, 0.24), FHIEHIMN R TIE
DI > Tz DIk LREMERNIZ 2 TR DM - 7z
(Table 2). WFZDMHEMMNEE S T &HY, BEO A
ISR LUT-aBEMENY D 5. i, ACPAREM: RA FBH1Z
30%mi1% GETTIE, ANFZE, Fv FOEWEREICXD
F5%) P BT, SRIOZE T IERIEO RIS
X O EEIF M Z T TE o7z, ACPARGMER &
DT DWNTIE, SRAERIZ > U THEEEL 72w,

A 741 BAFF 5 N ACPA [ PEB O 1% TlC A
M7l HEMEN S 5. SDALI JREBIEEN 1, B KK HE,
BRUOXARAN R BEEIE O TREIC B 5 T4 LD
DR E SN TV B D KF%E Tl vE 1 BAFF
g ESDALICE R RD I L2 EZZHE S &,
A YA 7E BAFF 4 i (X ACPA [ MEBINC 354 5 T Tl
KFD—D& UTHIKMICTEHTE 2hE LNAW.

s

ACPA G RAICEH VT, G O AIVA T BAFF R
& SDANCBH# Z 388 7z,

AWFRONED—RIE, HBS6EIHAY U FEE
(201244 H, HEEDICTHEL .

&

FRZ2 A BICHTD, MEERTUCEIG 1z 72nTe
BMEERKRZY S FRBERERE, BN
WK TV TV HIRREE A, HAMEZ A,
WX A, (AR T AICESRLET.
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