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(57) Abstract: A multimodal photoacoustic/ultrasonic imaging-based rheumatoid arthritis scoring system, device and application. The
application comprises the following steps: (1) collecting image information of joints by means of photoacoustic/ultrasonic bimodal
imaging outside abody; (2) analyzing the collected image information and clinical data for multimodal photoacoustic/ultrasonic scoring;
and (3) determining the disease activity of a theumatoid arthritis patient on the basis of the multimodal photoacoustic/ultrasonic scoring
in combination with local blood oxygen information. The multimodal system uses a handheld photoacoustic/ultrasonic probe, and is
thus in line with the usage habits of clinicians; moreover, a multimodal photoacoustic/ultrasonic imaging system is used for the first
time in the evaluation of rheumatoid arthritis. Typical joints are used for evaluation, and the selection thereof is consistent with the
international joint selection approach for ultrasonic evaluation, and both the implementation process and calculation process are simple
and feasible, thereby facilitating clinical implantation.
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BEAT Z LSO A/ A VESY QYK 2 BRSO A A VR 2 OF 45 & R I S 1R R R 38 U P Ok Y A R
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SBEAF/RBERBOERBHEXT RIS AL, RERRA

AR

AR Y REF LB HARAVA, BARD RS E B AR B AR £ TR £ R if
SEG. REAER,
TEHEK

AR B £ X (rtheumatoid arthritis, RA) & —FIAX T X AR OB, KEME,
G FREER, TAEETFHRE, RASREFHAHS0F AL, kS K. FERA
ERBEERE EALY, RABZ RS ML EAIAK TG RER, BRBHEITRALES
FTEAVEMER, FREERE. AFLFAE, PES A6 RS HOHLBFER
PE e, TR, BTG RA LA ENREEEAE . ROLFRZTEXET S,

HAT RA 22U RFL 7 X8 X &, MRIAGIAL S, £+ X Kb T -F405
FEBE AR B, T EE R K #ERA%E (MRD) & THWMEZAXTNLEH S
BRUOEURE, Af R Fn, RBEAEN, RETENFTAES, SIEE AL LA, LEE4H.
3., mEM, BFRABITEL RS, UFRAERAVDTPAEIZETREN. &
AMNAR S TR X T BB R, XTAR. R, B XFIEE, 5L
A ST IR AE S R R R N R AR KR AR SRR MR E 2 B S B AT
EULAR @47 1A RA S5 69 F ML F F R SF AR SR LA S £ RA T
B UT . B EN TN ST T RO E e RN F AL T I B W R 2
P A

R RAWMXTARBRGAN BB ES TG A, BFRBEADEIRES £
MARME TR, B AT M52 RA AZ B 587 69 LR R AIR BOR AR . Hok, H AR B A st
TR BB A G PR A A R, AT R R IEATAF AR . B AT R A
W, R L L AR BB AHTAN RA BF6ETREAL ARG, LA RA EHEIE
b4 PRI T M. B, AR B AR ek b, IR T BB X T U F R S,
HE ZARER R AN T E, B RA 6906 R I7 AAZ RS A B K695

KB ARG HEARETAE AT ORI, BPA 4R SO Rt fT 58 IR, {2405
WIS G AR B R, #ITHEMNATZRARE LA, LESTAFELEGKE, T
AEFALGRFWR, TUAAA S RERBRRL L GEMBEARAZE, Bl R EmLER
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B EIRT S THAROAFE R BE LS REBRRGR AT E, LERZ AL
EXT AR AFREAM, KB ERIE (photoacoustic tomography, PAT) 3t/ X1
AREE| F LA IT BR, B TR Qa8 VUM X TR A iR, A4S
3D AR B, T iAEE R 2 iE. M PATUEARE R, REL R, TAES, £k
RALR B TARGMRE A E BRE RS R RALS, FBLESINAFIRKN
ZRERFARE BT 6 T AR EAR B & A X B M3 EAR., LB X RBEAREE,
B RRAF G B IR G SR, RKAZEA AL S s, B EX T RETH
G KB AR AIE. 5K, BSCITEATR AR R F IR K4 PA/US
IRERBAL, HFEATRAEHDXTEZERAFAS, AANZEMET RA &F X
TR O itoiE. mAFTLART 2017 FRAHH T E T FHRXIE K
HBARFE IR RFE AR R G, ZRAAETHLLAEBME, TURESHEL S
AAE, RERE, FEEFAT EHBERN (BHEHESLH. 25 LEHHE 5 TR
B L) o B AR SRS R ZARREA RBESITHAM, RRELES A
HAMEEHHA, LAEAHRBAREIRGAAXAFREE; B, FTE2ATFHF KLl
BIARERK, HEARFEIMERIN, EAESBERATBREGORE. ATHFLERE
B, B R F S X T AT EREBBRFLE, TUAFI AN, RESLHALEE
BRI, BB AR AT R B R KT R SR VLA 69 R o i e e B A A B B AR,
A RA BHEXTVHIFHREL S TR EZHFEFE L,
KARE
ARPHBHAETRE-MEZEELE/ALERBEHERNEBEEXT XF2E %R, RS
BER, okE5Lmig. LERBUAREH LA L0, AHFIE RA X TR
195 K gE E N
AEPG—ATrd, RESRELF /LSRR LEERNBEEXT X FRAGER,
B HE T PR,
(1) 75 /A8 o 1A & s AR B AR S Xt X 9 47 AR &R &
(2) ATRE B GG BB B A0l R ABIAFT ZRES B A8 55
(B RAE SRS F A B 6 BH A AF &3 A RBM X T REF KRR EF
P BT FIBT
A Eprk ey g R, ik, MASZBRELF/RF TS CHERE S LA F AR
(PDUS) 3o AKX E iy (PAD %, B PDUS #49 A PAIL % ¥ X Al Szkudlarek
FABRERBEG 03 0 F 25 R % (A4 L N Szkudlarek M, Court-Payen M, Jacobsen

S, et al. Interobserver agreement in ultrasonography of the finger and toe joints in rheumatoid
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arthritis. Arthritis Rheum 2003;48:955-62. VA & Szkudlarek, M., et al., Ultrasonography of the
metatarsophalangeal joints in rheumatoid arthritis: comparison with magnetic resonance
imaging, conventional radiography, and clinical examination. Arthritis Rheum, 2004. 50(7): p.
2103-12.) , AKX 69| KE o AAEEA KT 69 LD

VAL PR e 5 R, i, PDUS i 5-Fe PAL i 58 i A TARBE IR : RAARE /| &
BT, A% 0 BRBKEGERAR—FaANTF3IEN8E | AFES, A5 1 £
RS B KRN RBR G —F (@) ARIRMEIAE LEES, F22; AL —F
(@AR) AR RIKE 2 RBIRNBAE | REFET, 55 3. B, BERIKS S K5

LA KR, BRX VRN FFIRD F AR, RTHAS, UEs, TREFSEY
FAE 5. iRIE 50 ROL K3 (B XARRK ) AR A K.

VALPRR GG R, ik, Pk Baf e A3 &R AR ERNZHAT R EIFN.

BEX TR RERERR (LHEREX, RHEXKEA X)) LEEST SO, B H
= 6 (RALRETAHIE) . & (FALREFTHE) Falmn CRELRE

5), MR EEHRALRETHE, MRLEAZARAETHE, HERLEMRA AR
R iffE T ik, BIL AL LLAEREXT AR XBMAer BE (SO ,
5 A B MUAEHRAT A, AL X TR AdeA BRSO B AT Kt

SO, Cr ) = Cwp@/( Cup()+ Caerin(®)=(PAA1,1)*  Eqenn(A2)- PA(A2,1)*
Ederb( A1) (PA(ALY)*( Edenn(A2)- Eap(A))+ PA(A2,0)*( €ap(A1)- Eqern(A1))

£, Hb hARMAAS LK G, deHb AR ALLE G,

PA(A1,1) *= pa(A1,7)= Cup(r)enp(A1)+Caern(r)Edenn(Ar)

PA(A2,1) *= pa(A2,7)= Cup(r)enp(A2)+Caern(r)Edenn(A2)

A1=750nm, 1,=830nm.

HF, pANRELRGAFIEKLEZR, ennDWREARBASRLIE S (Hb) 65
RIHK, Cap(r)RE N RSB E G (Hb) 89RE,  edenn(A)REBL A4 & & (deHb)
BEREA, Cim(r)REMALLILE A (deHb) 89K E . PAALD* A 2% ¢ (.04 PA,
PA(A0)* A 2% ¢ (A)49 PA, PA AT A28 A8 BARKRERF. B @S+ Kk
T SO AR REGEATRE

AEPTR e R, HRikd, PTASZRERFEARRFFPVBIFPBESRELERT ME
FR G FABEITLFRLA RE PA R T PA RBWZKEAAZ—RTiF, L&
AL B AT AR T Z 00 o It EATIEAE AR, BRI &R

VAL PR ey g R, Kikd, Sk (1) PArEX T QHEERA M O RERK S M)
B 5% —FHXTMCP2), H=FHXT (MCP3) . FodmAgmxH (PIP2) | %=

H.

u
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WHARM KT (PIP3) . H=%aXFH (MTP2) . $=%uXFH (MTP5) B XT.

ARPERBETETEIRAAFLERBOEIRNEBERXTE I ZR, OFERFERE
Y, ST, W AR

BT 43 B R A SR K B AR B AU A R AR B AR I Ao X T AT AR AR AR
%, ARBEREMEX T B KRG BRI L

B iR AE B A e s R 4 B 09 BARAZ it AT 0 R B AL RE, VAGRAF TR BAR eG4 T
3

I iR P 7 iy o A 3 25 A P iR PR A9 B A A Rt K RUB M £ T K BB BB a4
FIBT AR Z AR .

VAL PR 634 R G, ik, PTRE & RR L 46F 2 iR e, BT 4Tt
Hat 2 5 LA B AR IF D BB AR IS Ede, FTE R B 5 5 342 5 AR5 BE 5
BAFSHRAO0. 1. 2. 30 FEEFTFEA, REMKTHRKIFOBAEENXTH
KA

VAL BT 69 iF 5 B, i, RBE % 5 HA8 B AL T 5 Fo L B R F 58 i AT AR
BRI RAAE | AERET, 890 ARBKEE KRR —FaN T3 E0GLEE /
ABRET, 0 1 ARBIKE B KB A KR —FLURIRNEAEE | KEES, 55 2;
FAL T — X 0B EKE B R IBIENE PD/PA 125, 54 3.

VAL PR 69iR 5 R G, ik, P45 &9 il @46 B3k 12 & Bt s, A
Tt By dR dn BAT B4R B A AT R B AT T SRR A

A LPTR G35 R G, Rk, Prik BEfdn 843 & 46 X 6938 3 X MRt KRk &
2% SO, B1%, FrR K ERS SO, B AhpA=m: e, abfelimn, E
EAMRELFFEFTAL, MREEAGALAEFTA I, Prkc EARN KRR LRZT,

ALEPTR 6935 R G, Rk, PTik B3R fe 843 B30 & 46 X 51 B33 B KRy e ke

FBALE B EF WA AR 6 B 45

Bt H B AR KB4 750nm A= 830nm K T 49 PA 13 T8 A 49 B R 238 2 X
Kkt SO fh. EIFAA K& PA T XN Rt HEHEEH SO0 HNXFHATZR
HH, AR FHEEAREENEFGRASRES, BHEMH) EhHARE, SO{E> 90%,
IRAIRDS, SO, 1E<85%. PAE T8 m K- FREAXT A XEFEF. 715 PA+ SO, it 5
AT Bk hy REALE .

ARG H AN, REEATERELFLE RGO ERNEREXT R IFS AL, 8
AT R, 3 &0 AT e, AIBTH B A 3

BT 43 B R A SR K B AR B AU A R AR B AR I Ao X T AT AR AR AR
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&, PARECERUR M X T A3 K b kg BARAE &

PR AT B TR ST AT R SR B 6 BUARAZ &t AT o £ B A58, VURIF AT 1R 49
MIESR

I 28 PV U7 By o A e 22 5 PIT o PR 09 A A A T R KU M K 0 38 B R R 6 B P AT
FIBT VAR R Ay i o

ik, PTG R O F Z ZIF AR ﬁ&, Tk 2 Bk it it k£
% & AR B R ARIED BB BB B A, AT R R £ A B AR IE 0 AL B AR IE S
HRAO0 1. 2. 30FREWN AL, RENKT R AFEEAN X 69 R AT
2o ﬁ%—é—é’r A2 B A% (PDUS) 39 &AL 5wk (PAD 43R A Szkudlarck A
AAERBE 03 50F 220 R % (B4RA L Szkudlarek M, Court-Payen M, Jacobsen S, et
al. Interobserver agreement in ultrasonography of the finger and toe joints in rheumatoid
arthritis. Arthritis Rheum 2003;48:955 - 62.VA &

Szkudlarek, M., et al., Ultrasonography of the metatarsophalangeal joints in rheumatoid
arthritis: comparison with magnetic resonance imaging, conventional radiography, and clinical
examination. Arthritis Rheum, 2004. 50(7): p. 2103-12.) , BRENX T 69 R Ko AEE
ART B RAF S

R sk, PDUS #f9Fe PAL #5038 AT AR 4 5%7%? | RERES, 559 0;
LRBEKE B REE—FaA T 3 F09-85 | AFEES, 9 1 ABBRIKE B KK
AR —F (B8R ARIRMEALE KLEEST, 5§90 2; £E—F (@) OFE
KB B RBIRMBALE | AEES, 59 3. B, BRKE B KRBPHEE £ KK,
FPAFIEAFFIRE FHE, RTEHEB, EURES, TRITZEHRFLE ST, mAE
5 iF5% ROL K (BXABKIR) A if B A& KK

Rk, PTEAE &P ATRIIL @16 53 o A2 &R B e, Pk B3 o A2 &R AR
et AR AAE B3 AT RARERAT T R A2 A2

ik, PRk B3 243 &QEXTHEEXREBERBALEES SO, B, &4
XN ERERAERE (AHEFRR, BAXIEAX) LFE5 SO, AR A=m:
BE (KALAESHE) & (HRALRETHE) ualimn (RELRET ,
A B ERIKARETAL, MACENGALRETAHI, L AR R IR A oif
5

Rk, PR R 845 L QX T 55 R K Kk f4af B A (SO A) 5
J B UL A PR 2 R . At B AR SO, B AT Xt

SO, Cr ) = Cwp@/( Cup()+ Caerin(®)=(PAA1,1)*  Eqenn(A2)- PA(A2,1)*

sl
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£denb(AD)(PAALY)*( Edern(Aa)- €nb(A2))+ PA(A2.0)*( np(A1)- Eqerin(A1))

EF, Hb AR REALS L EE, deHb AR ALLE G,

PA(A1.1) *= ua(A1,7)= Cup(r)eup(A1)+Caern(r)Edernn(Ar)

PA(A2.1) *= ua(A2,7)= Cup(r)eup(A2)+Caern(r)Edernn(A2)

A1=750nm, 1,=830nm.-

EF, U Ar)RELZOAFIMERZK, enp(DRERBEA S L2EE (Hb) 695F
RIEA, CapMNRERNREASLEEG (Hb) 49KE, eenp(D)REM A 22% & (deHb)
BB RIEK, Caenn(r)REM A E G (deHb) 897K E . PA(AL)* H 2% ¢ (A,1)89 PA,
PA(Lr)* H 29 ¢ (,r)8 PA, PA{AY BE8:348 B KRKERF. BRI d £k
T SO 18K R A EAFTHRE .

Ak, @i BARKIRA 750nm A= 830nm K T 49 PA 12 5% & 69 tb kM=
¥R KR SO M. RBFAA KD PAEFTHXT R EEHEEHE S0 HAMAXT
AT Z R, AR FHEEAREEANEZWAESRE, BEHFHFEAFHARS, SO
18> 90%, KEIKE, SO ME<85%. PAIE T8I/ RFREAT AL EFF. T H PA+
SO, ¥4, AP EH a0 REALE .

P £ 3T @3 R B 2 O R EREHM) 9F _FHRXTFTMCP2), F =5 X
H (MCP3) . $Hoiisgd5m T (PIP2) . =M %% (PIP3) . $ Sk #
F (MTP2) . $=53%% (MTP5) Al X,

H—F i, KREAPLRET O ERFDRAANILE, LOBEREFBRIZ LGB EIR
Sk EM, GBI IEE LS B 5 A RS R E AL S A A B A S R AT R AR OR S ik 4,
VAIR ) R AT Bk AnAR B AZ 5, 4RI B E 5 e R B AL B 15 5 itk B E, Fiik
IR R RBEAIAEL; MEEE, Bd AR BAR A RE,

b, PrifAR 5 IRk B IE IR h . WAk R R ARk,

ik, TAREEAEETTERFLEFFVRBUARTETOCTB/ESE M

ik, Prifdrd & B AT

ARG HH KT

AERRAEREEBREXLEIRE R EABRRERTEREREXT L6GRN, KA
TZEREZABRERERAFHALE/ARFIRK, FEBREFER IR KXPGIES
Zosxr ERGEMR XD AR M KRG aR#TE TR, At #ﬁif‘«%fjﬁi}@
HRATARAX T HATIHN, BEERRITEELFIFFEX TR ARF—F, Rk
AR H ALY T ST, AT RFEAIRET,

et B L9
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B 1% RAEFRXTEM, FEEEMKEERBPDIESH 0%, PAA 145, PA
AR EN, EHALFTIET,

B2ARAEFHEATEE, BHFKIELBERPDFSH 245, PAR3 4,
PA e & &, 23R fiidE5,

B3RAHATEBRALFRERBGERNBERXT X IFSE ARG EHIER;

B4 % 2612 RA EF st SO, E694 7 B (PA-sum> 0) ;

B 5 A5zt 3 P ekt RA &% (F—12) MATEE;

B 6 HiBBAKE B KBRS R, BE Y E SRR K, B AFHE A bR

B 7 ARHE 3P FHEE (F42) X EE;

B8 AP 3 P BHESE (FH42) MCP2 X% (WU B £E) BE,

B9 ARHs 3 Py FHES (F=42) PIP2 X7 B&;

B 10 A% 3 FaFHES (F42) MCP2 X7 (WA B X E) B,

B 11 AP 3 Te Bidd (F=42) XY EE;

B 12 ARRTERERFARE BRMRGRRBHXT KPR &5 HE,

MEPHRE3 B4, ERMEFALALARSSZEHLFR, & LAHES o AI0F
BB, ATFHR 750nm 6345 A& B, & T A 850nm #9% 5 Mg B

BARE T X

AT SR8 Al T A KB, BN FRMRB ARG E . HERBAIEH, Fap
P ET R B BR F BN RATBIANA R AT o 69 F I F o T @ 25411 B Fo 52 5645 1 A K 9
AT M FA

AFAPIFPTEG) “PA” 48 F, “US” 484875, “PAI” 45£ 75 mig, “PDUS”
Fe“PD” 1efit 2 5 L #4875, “CDUS” L EHA S, “RAHREREBEHXT X, “SO.”
HEAASAE, “Hb” HAASmirZH, “deHb” HHALLEZ G,

PA /US BB E B R &

AFL PGSR AE T &G RALZ B (Resona 7, Mindray Bio-Medical
Electronics Co., Ltd. ) , 88953475 K% PA B ATE k. Al FER fo Ko H K2 4,
T # PA /MR, R & MEIZ4 (L9-3U, Mindray Bio-Medical Electronics Co., Ltd. )
BA 192 A, EATHGRTH 0.2mm, M EA 58MHz. #HALR AL OPO TiH
1% %K 2% (Spitlight 600-OPO, Innolas laser GmbH) , 124 10Hz & £ 700-850nm # AWk
o BBAEFILF, 750 nm (BLA AL E G 69 EBOK) A2 830 nm (A b & G &b
EFHAGFNO AT PA TREARM . KA B 7k K ILLA AA KA PA/US 5%
Bt A Ao A SHz PR 69 SO, Bt H AR & 4 N URBSERERK . FROF

7
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—H G RAFREGAL B AR, R T A RF 6948 B A X dF, 4K Z US &g, CDUS
Fo PDUS. % =3 Ao =3 5 & PA &M%, FARAERA US ik, KA 750nm F=
830nm, AR TFARMAS LK OFBALIEE. FROGFWEIS LN EN X
SO, 4%, BALMEL AAM AL EGHHE, HFAANTE R KGHN PA BT RS,
LE PARSREARISALGSA, HABEE PA 5 R

B

K 2018 58 A %2019 F 6 A, AALFTAERR (PUMCH) &9 RUE®RITS4E3%,
FEAE2REFTORERFEELHN RA. TAA AR HZLT DR ERMTEE
Retf. FLCMEMARBEELEUARBRERF QB DR Fil e,

KA1 SBRIAFRERBELGHE

1. H¥ESHABLRR

(1) ®%eEER

ARG R A HM MCP 2, MTP 3, PIP 2, PIP 3, MTP 2, MTP 5 F= a9 % 57 48 A T
ZRERML. WEFAE—NQEFE, WAXERRRAAFTANRZT L BIRH4ETF
o, FhEAZIIGHEM, LMEAEK. Bk, BAOEFREXT, OERELE,
CDUS #= PDUS, AW —{325+F 085 HRMER T, 25, BRI —HRIERTHEAX
3 PA/US Aff. it AIRAE AR L3 b PA #4n, MORATH, BB PA £
US mf%o THLA MCP 4= PIP X T o9 R EREH 2 BR, BIAEAEA 253 XK. /£ PA
PRIE, FRGF 5T AR IARF GGE—BE X, LLAT US 4= PA AR 6940 1L
o HFAUS TR LA 3042 1 4, HEENXT G EHEPA / US &AL
PR 2 4. A B AdE A AR S AR BIRAE R A A FOILAE AR B 20, R T A M
—/N A6 R RRAE .

(2) PDUS #= PAI %

Szkudlarek % A # sE42 H 69 0-3 4~ & 2 PDUS - 4 F4L Al T 3% 41 o 5T T PA 4,
HAVE R £ PDUS #4549 0-3 5 ¥ £ 2R R MEALE, BRI 0RE. RBENX
T AY IR F RARAE TR AL K AR 3 K/ K PDUS #= PA 46, AHML E M RIS R
B OB K AR KA K| KR (0-3) AEENXTORL TS THEENS
565 PDUS 4 (0-21) 4= PA 14 (0-21) Z A=,

WA EA: 90, XA PD/PAIES; £4° 1, AB—F&AN T 3 bar 4 PD/PA
25, 849 2, PD/PA fZ5 ERCB IR, MI XK. MR KRS B KRG —F AN, 4
53, PD/PA feAB i — 69 K KB A 13 5. #4469 US 4= PA/US B4R &% & A2 5 A E
JiEAE, AR TREEFNRELE, IEEXTHBERELL, FEFLARZE PA 56
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PA g0 Z KB R Z— A F 5. W4 T B EIF QIR E W — &, 5 HaAg
FBAHEVFZ A R E R, EAEEL, ARF RS

2. Gt

£ A SPSS %it# 4+ (SPSS, Chicago, 21.0) #4#F%itFoHr. £ EAHMFHE
TARER £, BHERBEIES . BRIFS A FREKE. B RMAF A Spearman 48 X R K
WA RARAT 5 (PDUS 3542 PA 55°) Z A agAa X, R4eAg B AHEITZ a0 RH —
ot R 8 i kappa 4t = ke,

3. #X%

AMREBET 30 & RA EF, Hbte20 %, FH 4L, FHFH 508,

M G AT B ITAE B LR iR 5 & R4S PD A2 PA s AR 2E K. P42 B )T 49 kappa {84
0.82, REAT RIFHNREN—H . & 1 LT =AW RED> AR EHH PDUS 4= PA
N

& 2 A8 spss 7 HRAF A ZANNE R AR5 AR B 69-F- 35 PDUS 42 PA i 5 B AR A £

(SD) , =AERIFQHERAEHNIFL (DAS28) , W ARKMBENIEE (CDAD A
B ImEFIEH (SDAD , ZA W RIS 694778 : DAS28 w40 & Jm & 3 A - ¥T A
%% (DAS28<2.6) , 1k (2.6<DAS28<32) , ¥% (3.2<DAS28<5.1) & & (DAS28>5.1) ;
CDAI 45 5% & #) K- T VARG #E 9 5 (CDAI<2.8) . f& (2.8<CDAI<I0) . F &

(10<CDAI<22) & % (CDAI>22) ; SDAI 3 ##% J% i& 3l AP T VAR 42 i (SDAI<3.3) .
& (3.3<SDAISI1) . #% (11<SDAIL26) & (SDAI>26) ; W RIFH R ALK %M
oA (A4RA L Anderson JK, Zimmerman L, Caplan L, Michaud K. Measures of
rheumatoid arthritis disease activity: Patient (PtGA) and Provider (PrGA) Global Assessment
of Disease Activity, Disease Activity Score (DAS) and Disease Activity Score with 28-Joint
Counts (DAS28), Simplified Disease Activity Index (SDAI), Clinical Disease Activity Index
(CDAI), Patient Activity Score (PAS) and Patient Activity Score-II (PASII), Routine
Assessment of Patient Index Data (RAPID), Rheumatoid Arthritis Disease Activity Index
(RADAI) and Rheumatoid Arthritis Disease Activity Index-5 (RADAI-5), Chronic Arthritis
Systemic Index (CASI), Patient-Based Disease Activity Score With ESR (PDAS1) and
Patient-Based Disease Activity Score without ESR (PDAS2), and Mean Overall Index for
Rheumatoid Arthritis (MOI-RA). Arthritis care & research. 2011;63 Suppl 11:514-36.) . PA
W5 2% & T PD 4, p 16<0.001. 4 Al PA/US A4t T 84 175 M4, &3 MCP,
PIP, MTP #efe X ¥ o F 16 X9 5 A% PA At Ao PDUS 4R & K-F B0t 5 A 3 5. ££
PA BT H ISAKTF45H 14,124 PDUS 24 %M E4E 5 .83 & 2 448, DAS28
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FIAEA 4.08, REEHIGKATE, SDALI 1AH 2374, EHEHKELEFHF, CDAI
{84 2201, RBHFHERESF, KAAMI AR, PDUS FHiF0AKTHT 2.87 6
BB ENIERAFFRAL, PA FARSAKXTHFT 443 HRBEHHHN FF R
t.

E3FVBT ZREER B AR FB SRR F T A0E R IF 6948 X H, PA 544 PDUS
SEARELZ R EARRG AR (r=0.821, p <0.0001) . PA S E=ZREKIE,ILF
A% (5 A4 r=0.680,0.721,0.700) , p 1£<0.001. 3 — 7 &, L£X R X P, %69 PDUS
o5 EZANEERESEA AR (5AH r = 0.532,0.564,0.564) , p 1i<0.01, FRIEX 3
T VAA i PA A2 PD 55 AR5 Z s Kt £ 2 F B X, Bl TREER, S
PA #= PD #4423 I AR B 1E 4 A0 7T 476

1 RIFDAREBEE AR FE RS KR

F5 DAS28 SDAI CDAI PDUS # % PAI 4
1 4.29 23.65 23.00 9 9
2 4.51 19.70 18.20 8 8
3 6.00 43.78 42.00 15 15
4 7.32 60.11 57.00 1 12
5 2.60 5.23 5.00 2 3
6 4.60 22.06 21.40 3 3
7 2.87 13.06 13.00 0 2
8 6.41 46.20 394 2 3
9 5.02 27.64 26.00 3 5
10 5.25 28.3 27 2 7
11 222 5.48 5.00 3 3
12 4.61 24.264 239 4 5
13 3.68 18.25 18.00 3 3
14 1.92 5.11 5 1 3
15 6.6 70.6 67 5 7
16 3.99 22.62 22.6 5 7
17 4.59 25.38 24.5 2 2

10
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18 6.28 51.6 39 7 9
19 5.38 32.05 255 1 2
20 5.39 36.22 35 3 5
21 1.18 1.05 1 0 2
22 4.83 29.94 29.3 3 5
23 1.68 1.9 1.5 0 1
24 1.21 1.54 1.5 0 2
25 6.84 55.72 51 2 7
26 2.84 8.86 8.5 2 3

£ 2 WRIFSRSEAERE AR FEIFHFHIL
Mean value Median
Age 50.83 51
DAS28CRP 4.08 4.40
SDAI 23.74 22.34
CDAI 22.01 22
PDUS score 2.87 2.00
PA score 4.43 3.00
K3 BRSNS AN RN R M
PDUS score PA score
DAS28  Spearman correlation 05327 0.680"
Significance (bilateral) 0.0025 <0.0001
SDAI Spearman correlation 0.564" 0.7217
Significance (bilateral) 0.0012 <0.0001
CDALI Spearman correlation 0.564™ 0.700™
Significance (bilateral) 0.0012 0.000
PDUS Spearman correlation - 0.816™
score Significance (bilateral) - <0.0001

4.y 3 o FAZ 8

7 30 17) %

BEd 4babE R 26 BT AN B PA 125
H B AR X34 750nm A= 830nm & K T 49 PA 155

11

1% & 69 b & RN S 38

W &% T Aast SO, A, it it
/B 3 1 KK SO,
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1. #|H &350 kA2 5B (Resona 7, Mindray Bio-Medical Electronics Co., Ltd. )
AL A E A T LGB i R R LAY SO, @ 3R 37 B AR KBk 47 SO, i it A2, £4) ROIs

(BRABRIR) &, SOLMEF AR TERRGETA. RFEARXSHPARETHXT R
HHEEEFG SO BENATRITT ZRHE, HHAR T FHMEEHREEANEBHGA
HRE, 26 LEFE T AT SOATEE N 67.15% £ 98.15%, F3H{aH 87.5 + 10.1%,
PLAH 93.11%. B 4 P RF7T EF A SOMEM M E, AP TIANKE 26 & EF
Wl Z A EARBE L ERA—ANEAHEHIKA NSO R0, BF R BT —
ANEEAH 85%-90% 692 A K, #ik, KAVKF 1542 E8F 5 XA ARS, Brsast SO,
AT 90%, ™ 1142 &F 5 R AIKEKREH, Brtast SO F 85%.

PA i 5<5 (9 EHEMERANKPAIE S, 25 89EFMERNEH PAET. 44 PA
15540 SO he, A BESASH, BASERTE, F9Hh 05, £+ (1) 0:
T PAAES; (2) 1: PA p¥ikAed A  (3) 2: PA 5 #ikAesh & (4) 3: PA 5k
mArEm A (5) 4: PApHBEHA. LiFET PA+ SO 2 HlERIFS 6 X8 (L
%4) .

ANTPAETWESTHO0, AIANFSAL, HoMISTH2, ASAESIHNS, A
SAEDH 4o £S5 M PA+SO S ZMEIIET B ARIESHIFLZF (LEAS5) . PA+
SO 5E RitH5 A BAFaGM XL L 6). (4544 DAS28=0.664, SDAI= 0.681,
CDAI= 0.702, p{&<0.001) . F &5 PA IS5 RIFSZ M XFE, PAREFTHKF
REXTAGEESTH . AEAZKFPAEFTHXTF, KANMMAETLA LS
RIS, XEREL T EGRKERS, SATHRAEERS ROH AT

22 bk, PA+SO, AR, EHWFERELTE,

% 45 41 PA + SO, 14 6915 R 35

PA + SO, scores 0 1 2 3 4 P-value
Number 4 7 6 8 5

DAS28CRP 2609 33+£13 30=+2.1 50+0.8 62+1.1 <0.001
SDAI 80+81 149+108 136=+£179 312+115 489+189 <0.001
CDAI 75+£84 13.7+£9.1 122+154 287+87 463+175  <0.001

# 5PA +S0, 14 5z F &b i

PA+SO, scores
1&2 2&3 3&4
p value DAS28CRP 0.475 0.028 0.050
SDAI 0.391 0.044 0.040

12
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CDAI 0.388 0.026 0.040

% 6 PA + SO, i 5 s R iF 52 ) 6945 £ 1

PA+ SO, score
DAS28 Spearman correlation 0.664"
Significance (bilateral) <0.001
SDAI Spearman correlation 0.681"
Significance (bilateral) <0.001
CDAI Spearman correlation 0.702"
Significance (bilateral) <0.001

PP p=0.01 89 K-F LB FAMX (L)
R#EP 2, ATSBEAFRBEBBORABUXT RIS AL
4o B 3 T,
—HETERERLERERMORENBRAT LI FAA, ORERERER, 4
DATAR S, AR
13 8 R AR BB A8 5 IR & AR BRI X X AT R 42 R, WL
FRELE RS M KT R0 FM KR Ay R 1E G
12 8 A Heat R 2] 69 AR A &t AT o £ B B AL 38, VARAT P ok AR 69 4 AE A A
FUBT iy th 42 e 23 B PT 3£ PR 69 45 AE A RO R RIS X 7 38 &3 R R 78 3 1 4T FU BT
AR IR o
£ B MR O X 2 2P0, L0 HI o B2 Lip o4, AT 4Tk
B 5 EHM B RRITF S BAAE RBR TS A, B E S L PR F BRI E RILIT S H
%m 3NFREWD AL, BRENXT R RESHAEENX T ORLIFS
1% & %\ﬁ%mfﬁ%ﬁﬁﬁﬁa&@%£$&#ﬁﬁﬁﬁﬁ#ﬁﬁ%ﬁo
ik, i 2 %L PAE B BRI Ao B RARIF S B AT ARE RN RAAS | R
BAE5, 35 0; EFFAKE B KRE—Fa AT 3%%& | XFEES, 4 /1,&
BRAE B KBA KB —FUAARMEALSE | REES, 9 2 AT —F6R
1KE B RHARN 2] PD/PA 2%, 5% 3.
ik, Pk B oA AfEEOFEATOHEEREBREERBAEEEZFT SO, B, Ak
AFEREF SO, B ARy Rh=m: Bé, éfiriial, MMAEEAKALAEZTH
I, IR EAGALAGEFTA L, R EARR R RELAE S, FLikk, AT 53
A A3 AL O35 X 53 B KR4y Atk BAR S B4 iﬁeﬁﬂmﬂgtbixéﬁ%lﬂi ER

I
oh

13
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@it BARK AR 750nm F= 830nm K K F 49 PA Z 5K F 6L B R M Z3E 2 X 1
X354 SO . BHFEA K S PAEFHX DRI FHFLERG SO HFANAXTHITZA
I, AR FHEEAREEANEFWASRE. BFHS LA B AKRSE, SO1E>90%,
IRERE, SO ME<85%. PARE T ZH K- FREXT A KEFF . 15 PA+S0, 45,
s B 0 SRR

RHP 3, ATEREAF/RBABRBOEARBURT R RS RAAREE

4o 8 3 PR,

—HETERERLERERMORENBRAT LI FAA, ORERERER, 4
DATAR S, AR

128 R AR B R R K 5 AR B U S AR B ST AR X R AT BARE R &, A
FRELE RS M KT R0 FM KR Ay R 1E G

15 8 AR S R IR B 69 BARAE Bt AT £ B JL A IR, VAGRAT FT i B AR 04 AT A 4L

BTy b BB 25 A P73 B AR 04 A A BT R KU M £ 38 B8 9 0 76 B ik 4T F
AR E R o

2 a3 F R B IR B3, L O3 B o A A2 ip s, AT 4T
5 EHAF RIS BRAE RRIE S EAe, B E S E AR B RIS AR F AL ITE S
ARO 1, 2. 30BN AL, RENKTORKRIFSMAEENX T ORLITS
B B AT G P AR Bl T B A e A AE B B R ARE AT RS A

Rk, B2 % L 348 B AT Fo b B At B L AT AR R R N RAALSE | A
BAES, 39 0; ARBERKEERBER—FaOANT3IHENEE /| AEET, F51; £
HEAKE B KSR BB —FUAARME LS | REES, 75 2; AT —F0FE
&3 F RIRIEM 2 PD/PA 25, 4 3.

ik, PR LOEXTHNEEXRRLRBALEEST SO, B%, Ak
XFERES SO, BB s h=m: Bé, tefonlimn, HEAEEANKALAZETA
i, RO EAZALARETAHE, AL EMA N RELAEZST., BRHREH, P EHH
A LA T B ERBGE AR AN LN LEGH T EE,

12 i, ARAPERET OB LEF)RA0RE, OEREFREZELOGESE
Bk 1, £4L2, @i aUS R H) 5 K KA B E A e Aokl B AR I K AT B AR OB 2 %
B, RCAIRF) KA AAR B AT 5, HARMOE B2 5 A AT S 004 B A2 5 A KRR 3,
TR R 5 HEHSMBIREARIAL; Wb E 4, Wd BB KA.

ik, AHEIRK 1 LFEMIEER K, OERKR A& ER K,

ik, ABEEIHETTERFASFBRBEUARFESHCTREEF.

14
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ik, Wb E 4 HITHM,

Wik, PR B L B EOFEXTHEE XM BERBAFET SO, B4R, Ak
KEET SO, B Atkoh=m. Bé&., et limn, MAEENKALAEZTH
i, RO EAZALARETAHE, AL EMA N RELAEZST., BRHREH, P EHH
Ao B AT BE OLFE X T B ER3E B KRGy B bafe B AR5 B i F VLA LAk 69 H) 52 25

@it BARK AR 750nm F= 830nm K K F 49 PA Z 5K F 6L B R M Z3E 2 X 1
I KR SO . RBFEA RS PARFTOXTRiITHELEH G SO HNXT AT
ZRHH, ARFAYEAEAREREZIANEEQAESRS. BEFH>EASHANRSE, SO, 4>
90%, KAKSE, SO ME<85% . PA 5 6@ K-FREX T N8 KIEF . 715 PA+ SO,
g, LEAFIEE G R EARE

R#HP 4. RSB AH

2019 ﬁF 4 ANE—LBE RSB A RAGNAS ¥ BEFETSEESURILE (B
—Az) o 3t EH WS R E I FMEG T AKX T#ITAEE . X MTP2. MTP3. MCP2., MCP3,
PIP2 % PIP3 %‘ﬁz B2 REFEA U K3 PD/PA AR LA R iRz 5, AMEATHEFXR
A 5 . MATRERRHE, MERBAHESEY (PD) TLeAES, &
(A 5 BIFH IR 2 4, tFGM)%A&%%@%¢ BHAZF £ % 49 830nm B 1%
AT, BEBEIFHIFSA 35, REESREVBRFHESLHPD)EST A2 2, L
BPAES A3, LR fZ5osttm, PEAZALK. miZEH DAS28 iFHH
2.60 %, SDAI % 5.23 %, CDAI # 5.20 %, SO.15:% 93.52 (FHA) , PA+SO #H»H 1
Do BHEBRPIFN G REAFSRIK, RRTHKFRIK, ZERELB/REFSSHE
FRAF 2 AR o

2019 F 6 ANE—68 F FHRA EH (F42) , LIFRNFHRAMX T AR, L3

%Lvl*%%if)uwm; IANXTHTHE, £X 4B 79 277, MCP2 X ¥ Iz B .38

, XEPA)EDH 25, HEZLEHPD)IFES 2%, PIP2 A2 PIP3 A FiHEEE, k&
(PAYIESZ A 25, HEZEHPD)ITHS 1 5, MXTHEAREE, LEPAENESE
FHPDYH T N F G iz 5, 11538 3 5. % %EH DAS28 5% 6.28 4+, SDAI A 51.60
%, CDAI 4 39.00 %>, SO 18:% 97.33 (& &) , PA+SO 5K 3 4, EFLEAFIFH
TRGARSRG, RRENRFRETHEEHY, T2t T HMET. ZEE SRS
BREFBRTERIT, VESZLHHEFF T TR ERPAFER T HISERAALA X,
B 50 KFE5—#Ho

2019 F 6 ANE—43 F FHRA & (F=42) , LIFRFHAMX T AR, L3
BH W R R ZMEY T AKXTiTHAE, £R4E 10-11 27, MCP2 X F =B B9 £

15
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¥R, KEPA)IESH I, BESEHPD)IEN 2, MEAETRERIEE, X5 PA)
WHoR2 5, BESEHPD)IES 1 5. %EH DAS28 44 4.83 4, SDAI # 29.94
%, CDAI 4 29.30 4, SO 18: %4 79.01 (A&&) , PA+SO 45K 4 4, EHZKPiFe
T RGN, BRENRFRTHEEHI, TEt—F BT, ZEFE LAY
BFRETERIT, HELZLEHRFFZ ST FPLERPAFFZ TN EREAL -, B
Hils Kt 5 —Ho

B, EX P LB — AR RBEARER T ERARAMET HFERGFAE, BEKRKK
B R Rk b ST Z A — e e R, I AFBHAARRERLEHH LEG, A,
TE T 35 A R AT AR 69 B mh L PTG X e B Rk, BB T AR BRI GEE.

N

TSk A
ARG SRS B A B B LB X T IR0 R . &AL AT ATk
AR, B& TR,

16
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o A & K P
1. ZREABRERBROENERXTRKIFPRAAOER, RHIELET, QLT

b,

(1) b7 /4 5 A Al AR M Kb £ 77 b 47 AR B R &

(2) AR R BRRIZ LR ITERERE/R BT

) RIEZREXF /AR F I R L FH A E &3 ERBHEXT X EH R
& AT AT .

2, WwRAIER 1Tk R, KA T, MESZHRELE /ﬂ*@fa FoaEREtd
A B AL D B R, TR REE £ A8 B AL T B B AR5 Y R A

0. 1. 2. 3 F¥EEIFNEL, RENAXTHRKITS ﬁmﬁ&A%w%ﬁﬁﬁn

3. WRANER2 A ER, AFEET, F %5 EHALEB RRITH B &R
MBI A TARE RN : ZRARLE | ABES, £45 0; ARBKE E KRB —-F& R~
F 356948 F | AFEES, 30 1 AFEKE B RBRA KR —FARENEAZE | L
BT, #5952, AT —FBEKE B RRIENE PD/PAES, 34 3.

4, Jo A BRI PTEGER, LEsT, TGN LAE &BLHHEEREK
B AE 750nm A= 830nm K T 49 PA Z 5 F 69 tb R R M2, M2 493 2 XM K& SO, 18>
0% FIE A m £RE, SOLASSKAIZ AMARS

5. B A BK 1 TR R R, RAFIEAET, PTEEINLAE, i@%%wﬁ%
Ry B4 Ao AR B B B % MU LA GG PR 28 5%, ATk A daAe A SO, i KATF /A ﬁ
it

SO, (1) = Cup()/( Cup(t)+ Cactin(r))=(PA(ALI)* Ederin(A2)- PA(Ap,1)*
Edetib( A1) (PA(ALT)*( Edern(A2)- Enp(A2))+ PA(A2,0)*( rp(A1)- Edenn(41))

AP, Hb AAREAS L4 EE, deHb AR ALLE G,

PA(ALY) *= pa(A1.1)= Cup(r)enp(A1)+Caer 5(T)Edern(A1)

PA(A2,1) *= pa(A2.7)= Cup(r)enp(A2)+Caernn(r)Edern(A2)

A1=750nm, 1,=830nm.

6. WA ER 1 ArEGE R, AFEAET, $5& (1) FAEXT OFEERY TN

FTHRXT., FZELXT. FUmBRXT. FAmABAXT. F 360 XT,

%i%&%ﬂ#%%ﬂo

7. AT EEEAPHEERBORRNERXT LIPS EL, AHEAT, OEEFER
EA Y, AZ BT, B At e,

P43 B R R B e R B b B [AR B AR 25 A M 38 1L AR S Xoxd X 5 AT B 43 AR
&, VBRI ERIB X T EEP R KR BARAE &

17



10

15

20

25

30

WO 2021/073003 PCT/CN2020/071294

PR AE B A e st KR B 69 BARAZ Bt AT KL BB, AGRIT TR BAR 69 4T
S

Py i 1) 7 th A e 25 4 B 3 AR 09 4 AE A KT KU B % 7 K 8 oK R 08 6 3 b k47
FIbT AR AR

8. WM A EKTATAMNIFN R L, RMEET, AR LSRR OIEF T ZIFD
ik, AT R THRE S LEHA S RRIFDBAE RIS Efe, FTARE S EHA S
BB BAFE RAREDHARA 0, 1. 2. 30 F 2 BN AL, RENMATHR KDY
MAEBEAN KT RLITD.

9, doA Al EK 8 THMIFNFE %, HBIELET, 5L ERBEIEI L E K
BB A TARE S : RAARE | RFRES, 35 0; AREKEE KIRE—-F @
RT3 56985 | RFERES, 35 1; ARBEAKE F RRA KRG —F LR 248
B ORERES, #02; AL —FREIAE E RRIEME PD/PA S, £ 3.

10, 2o AR &K 7 P 6917 5 R 44, RAFAEE T, PTiR1E 8 A4 il 6,46 & 3f o 5
1R S, ATt B dkdn A AE B4 B4 R AR AT I R Ak is AL

1. AT EBRAEAPERERBOEANERXT R IFS R AR, AHEAT, AHFFELK
R, FEMSATR, Wi,

B iR A2 B R AR B R K B /AR B AU A A AR B S AR AN R K T AT AR AR AR
%, VIGRBERUR M X T A KM KR 69 BARAZ 8

PR AE B A e st KR B 69 BARAZ Bt AT KL BB, AGRIT TR BAR 69 4T
S

Py i 4 7 th A e 25 4 B 3 PR 09 4 AR A RO KU b % 7 3K 8o R 9 6 3 Mk 47
FIbT AR AR

12, oAl &K 11 TR eyt 5 2%, RMEAET, TR RE LSRR EFZ EIT
SRR, AT ST HERE L EHARE BB BB R ITF 5 S, TARE S L HAE
BB AR ERBIESHER 0. 1. 2. 350 F 22N A%, RENXT IR KIE
S RAEEN KT G RLIT 5

13, oA 2K 12 TG0 2%, RMEAET, REL EHEE M IFS LS
BAEE B A TARE RN : RARE | REES, F5 0; BFERKEERKBRE—F
wARNTF 3 EGRE | REES, 59 1 ARBEAE B RIRA KB —F LR 2]
ME | REET, 35 2; AT -FBEIKE S KRLNE PD/PAES, 34 3.

14, oAl 2K 11 TR A%, R4FEET, PTE Lo RIL 6,46 53 o
FAZ BAF B e, AT B A4 S B AT R ARE B AT T R s AR,

15, oAl 2K 14 FrR 6t £ %, RREAET, P B3fa 2 &a4EXT a9

18
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BRMRIEEXBAERZT SO, B, PrEABERES SO, B Ak, AH=Zm: &, 2é
FotrEAAN], TR BEEARALAGFEFTAL, MRALEASARRETHE, AL EM
] A R AR 5

16, 2o A 2R 14 T IFR R, RBFEAT, AR LARFLLOHEXTH
BRI R K869 A b Ao AR S A B L LA A FI R R

17, SFERAIZR 11~16 &AL IFS R ANRE, AMHIEAET, CHERES
1847 86948 B IRk 240, @3 GRS A 5k KA R E AR S Ao AR B ARIE IR A AT A 3E
AR, FAIRE) R H B AR B 5, HBICLE SRR HE A B E 5 miE;
KRR, FABRETHTARENRLAKE,; MBEE, Wl AARBR AL,

18, A A &K 17 Frik 6§k &, AAFIEAET, P FIRkaEMEER AL, OF
PRk B A EIR K

19, e RA K17 Tk ehik %, RMEAT, MARERZAEET ERIELE F3
BB R FAE TR TS B

20, do AR 1T Pk egiR &, HAFLEA T, Prafdndi R B AT

19
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LASTRBIRURI R R
ElrBRU&EIR - 2020108208 (20/10/2020)

1. 2RERF/MRERBROINERXT KPR AOER, EHELAT, OFT

(1) &5 /A8 5 3R 25 v A% il s AR S Kxd X 9 b AT BB 12 R &

(2) A REB G RARAZ AT ZRE R B/ B ITH;

(3) IR SRS A5 /A8 75 1 55 42 RIF 456 B3 . A5 & 3T R RUB M X T K & &I
&P AT AT

2, WA RR 1 FTRG R R, RSEAT, MEZBREALF/ARE TS OHERE S L
FhAE B BAL I A K B RIS, TR E £ LB B AL S AR B AR R
0. 1. 2. 39 F¥Z WL A%, BRENMKTHRKFPHEAFEENXTHRLIEDS

3. WRABRK2 A ER, ARFELET, F 2 EHAE 5 RR T LB RARIT
B ATARIRN: ZRAARE | AFERES, £ 0; ARBEKE B KBE—-F@ K0
F3&0GME | KEES, I35 1; ARBEAE B KR A X —F AN EALE | &
BREE, 139 2; Xii:\*‘%éﬁ BELAKE B KIBARN 2] PD/PA 125, 345 3.

4, e RAIRL 1 Prfeg B, HAFEET, PR30 AE L@t HEERXMER
A 750nm A2 830nm B K T &) PA 2 T 1% F a9 b R RME, M2 698 2 KM K% SO, 15>
0% FIZ A& AR, SO ME<85%FIE HIKANRS .

5. WmRAIRK PR R R, AREET, PrE B3 n i3 &L 046X T A
X369 B baAe BAR S B ) B F MU LA A PR 22 R, Prif A defe B4R SO, i@ id AT 2 i\
it

SO, (1) = Cup(t)( Cup(t)+ Caerin(0)=(PAAL,D)* eaerp(A2)- PA(Aa,1)*
Eaenb(A1))(PA(A1,1)*( Edenn(A2)- €np(A2))+ PA(A2,1)*( enn(A1)- Egern(A1))

A, Hb AR REAS L4 EE, deHb AR ALLE G,

PA(A1,r) *= pa(A1,7)= Cup(r)enp(A1)+Caets(r)edenn(Ar)

PA(A2,1) *= pa(A2,7)= Cup(r)enp(A2)+Cacnp(r)edenn(Az2)

A1=750nm, A,=830nm.

6. WRAIER 1 TR ER, AHELET, $3K (1) PAEXT QHEERP MY

ZERXT. FEERXT. FoABERNXT. FARBBAXT. FBRXT.

E_%Eﬂ:y“qﬂﬁu}ma‘:ﬂ o

T. BT ERERFPRERBGERNBEXTIF, AR, AMNEET, OHBELR
EAEY, BESITEI, A,

PR AZ B R AR R ) K 5 /AR 5 SUBE & mi A% a8 s AR A X X AT AR AT AR
&, VBRI ERIBME X T AR KRG R 8
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8. WM A EK T ATHEMIFN AL, RMIEAET, EELoRROEFZEIFD
i, BT Rt ERE L LR85 RRITFrALE R IFS SHo, FTERRE S EHA S
BILHEDRAFE RBEPHARA 0. 1. 2. 30 FEEF DA%, RENMEATHRKIFES
M AAEBEAN KT RLIT5

9. Je A &K 8 TR IF S R %, HRFIEAT, 2L ELHHEERBLIFHFLE A&
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MOTF 3 5085 | RERES, 59 1, AFEAE B KRN KB —F LR 2] 42
B ORERES, #02; AR —FFEAEERRIEMNE PD/PA S, #4593,

10, de AR A 8K 7 PTGt 5 R 4, RAFAEE T, PTEE 8 0 AT Heil 6,46 & 3 o 5
TR, AT B A E BB AR E ST R A B A,

11, 4o AI &K 10 TGRS0 R %, HAEAT, MEANLAZ LOFFEXT Y
BRBRIERBAEREZST SO, B, MALERES SO, BB EARSH=Zm: BE, &
FotrEARN], A BEEAHKARARZETNE, AL ENZARARZETHE, rELEM
1) Ay A iAo

12, 4o A1 &K 10 TG0 A%, RAEAT, MEBHIRLAZLELOLEXT A
BR3G B X R4 A e de BAR S B 14 JE F MUBE A 69 Pl e 25 R .

13, HERFAIER T~12EE—APEF) F RS, HHEAT, OFEREFL
12 B 6948 B 3Kk 24, B US40 A B K K AT R AR S fe AR B AR I K AT A ARIK
AR, AR KATRAAAE RS, MBI TR E A B 2T ais; &
HE, BARBETHZARBUREARKA: MERE, Bd A ARBRER1E.,

14, oA &K 13 Prifadik 4, EMIEAT, PR ERkaEmEERk. O%
PR AR IER K

15, 4o A1 &K 13 Frifeyix &, AHIEAET, MALKERSAEET BRI LE S
1A A R FAE 5 AT AR A B,

16 JwalFl &K 13 ik agix &, HABIEAET, Prffdi % & AITerp,
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Minimum documentation searched (classification system followed by classification symbols)
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Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

VEN; CNABS; CNTXT: ¢, XIE, arthritis, <75, ultrasound, photo, 754, theumatoid, ¥4, M4, # 7, acoustic,
photoacoustic
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Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 109998484 A (GUANGDONG UNIVERSITY OF TECHNOLOGY) 12 July 2019 7
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description paragraphs 7-77, figures 1-3

Y CN 109998484 A (GUANGDONG UNIVERSITY OF TECHNOLOGY) 12 July 2019 8-20
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01 September 2017 (2017-09-01),

page 9- page 10
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Photoacoustic Tomography and Its Application to the Diagnosis of Osteoarthritis)”
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31 December 2011 (2011-12-31),

pages 92-93, and figures 6-14

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (a§ specified) ) o considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art
«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y
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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.: 1-6

because they relate to subject matter not required to be searched by this Authority, namely:

[1] Claims 1-6 set forth an application of a multimodal photoacoustic/ultrasound imaging rheumatoid
arthritis grading system, which is actually a method for grading the activity of theumatoid arthritis in a
human body, and is a disease diagnosis method performed on a living human body, which belongs to
excluded subject matter.

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).
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