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[ Abstract] Objective To explore the clinical value of *Tc™-hydrazinonicotinamide ( HYNIC ) -fi-
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broblast activation protein inhibitor ( FAPI) (**T¢™-HFAPI) SPECT/CT in evaluation of idiopathic inflam-
matory myopathies associated interstitial lung disease (IIM-ILD). Methods This prospective cohort study
was conducted on 23 patients (8 males and 15 females, age 28-72 (50.4+11.9) years) diagnosed with TIM-TLD
at Peking Union Medical College Hospital between June 2022 and May 2023. Patients underwent *Tc"-
HFAPI SPECT/CT, high-resolution chest CT (HRCT) , pulmonary function tests, and serological examina-
tions within one week. Patients were followed up till May 7th, 2025 to determine whether they developed
progressive pulmonary fibrosis and were divided into progressive and non-progressive groups accordingly. The
independent-sample ¢ test, Mann-Whitney U test, and Spearman rank correlation analysis were used for data
analysis. Results Among the 23 patients, visual analysis demonstrated that mild pulmonary uptake in 4 pa-
tients, moderate uptake in 10, and marked uptake in 9 were shown on *Tc"-HFAPI SPECT/CT imaging.

Semi-quantitative parameters derived from *Te¢™-HFAPI, including SUV metabolic activate volume

(MAV), and total lesion uptake (TLU), showed significant negative correlations with forced vital capacity
% predicted (FVC% predicted) (r, values; —0.69, —0.75, —0.65, P values: 0.018, 0.009, 0.032).
SUV ... and MAV demonstrated negative correlations with diffusing capacity of the lung for carbon monoxide
% predicted (DLCO% predicted) (r, values; —0.63, —0.66, P values: 0.038, 0.026). Additionally,
MAYV showed significant positive correlations with HRCT extent of disease involvement and serum Krebs von
den Lungen-6 (KL-6) levels (r, values; 0.60, 0.67, P values; 0.049, 0.033). During follow-up, except
for the extent of pulmonary fibrosis feature based on HRCT (1=2.21, P=0.038) , no significant differences
were observed in other clinical variables (Z values: —0.85 to 0.42, ¢ values: —0.14 to 1.20, all P>0.05)
between the progressive group (n=11) and non-progressive group (n=12). However, the progressive group
exhibited significantly higher SUV __ (1.15£0.29 vs 0.92+0.17; 1=2.32, P=0.030) , MAV( (347.63£159.21) vs
(201.78+108.35) em®; 1=2.59, P=0.017), and TLU ((912.55+465.85) vs (456.66+232.36) cm’; 1=
3.01, P=0.007) compared to the non-progressive group. Conclusions *Tc"-HFAPI SPECT/CT enables
visualization of ILD in patients with IIM-ILD. Semi-quantitative parameters show a certain correlation with
pulmonary function tests and HRCT extent of disease involvement. The tracer uptake metrics may have pre-
dictive value for long-term disease progression in the patients.

[ Key words] Lung diseases, interstitial; Myositis; Membrane proteins; Technetium; Tomography ,
emission-computed, single-photon; Tomography, X-ray computed; FAP
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associated interstitial lung disease, [IM-ILD) J& IIM 2
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BT HER CT( high resolution CT, HRCT) 5% Tem-
HFAPI B4 [RR@AfE <1 J8;(3) 1 A N2
AEREAE ( pulmonary function test, PFT) , PFT #8454l
5 it 3E S 2 58 2 80T 1 il 5t (forced vital capacity,
FVC) (5 IEH BONE R H /350 (FVC% ) iR i) fe
SR — A ALK R U ( diffusing capacity of the lung
for carbon monoxide, DLCO) 7 1E & THIMAE /1 & 434X
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it S Al , i 98 A 9 3 B0 A A it Rk g il
ERFARBIT L L A iR, R A 23 i i
L HA 5 8 i, 4 15 ], 4 28 ~72(50.4+11.9) %,
WA B AT B IR AR OGRS I Sk A ek, AR
WFFE 2k st DIRN B B 46 B o A 23 O3 S v (e 0 g
5.75-3038) ; A H B A R E AT,

2.”Te"-HFAPI SPECT/CT A% 4% W8 SCHk[ 9]
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WO 25 Tem -HFAPT (i fb 46> 95%) . 45T
H A KTE S Te™ -HFAPI ) 740 MBq,3~4 h J5f74:
EF-10 S M R 72 AR . AR A Insight NM/
CT Pro SPECT/CT(Jt 5K BT EEIF i & A BRAF) ,
BCARRE = 0 PR 4% . & 5 10 B2 S5 ag ik
140 keV , JE 4 256x1 024, K% 20 em/min ; 72 1%
SR IFRRAE 1 ARG, AT CT 34, )5 17
SPECT K42, 4 [ 128% 128, 53K g% 180°,20 /i,
HoRAE 60 i, SPECT/CT Y E 12 7 ¥ 3% IR e i Y
SCHRIRAE AT

318500, (1) SPECT/CT Bl 2 4 48
F & AL Bl N B ST AT A 152, A A B
MO TP . ) B A B3O I RS B 1 235 SR AN
AU %4 B AR AT L A3 AT, AR B il
JHFIE (R FEE URR B 25 S5 4 R 3 9% e B AR TRUA it S 4%
BEURR ARG T A vl 8 Ay M 50 5 JECRER B Sy JHF A
PRI 1 ~2 A%, BH b A5 EUCAY M50 15 JURE B85 K T
Ty 2 A%, N MIM 24 (MIM Software, 36 [ )
HEAT SPECT/CT EHE Ja Ab B8 K 5 4341, A A
G THAE CT Loy B BUAE BE . 10 SR 4845
FFE 4l SUV,, 4l SUV,,, , 55 kb 55 45 X A
FH (metabolic activate volume, MAV) DA K i &1 5 5%
B (total lesion uptake, TLU) ( LA 45% SUV A [
)22 AN ¥ BF Suv,, . ME N AR, T 5
SUV,../ I SUV . BEIE (SUV . 10/ SUV e e TatHO,
SUV, . R).

(2) HRCT B h 2 A48 4 & U R
N GOST AT A5 A B B oS B iR |, 343
NI PRASHE | Bl 17 45 R B B 24 AR O T 45 SRR
UG, ZRESCER[ 2, 12-13 ] TP o5 ik ¥ E sk S K
FEREIKF-50A 5 A 2 A T2 B TAS . K
FHRARAL FEFKT- IlFEKIL A A Bl bl A A
MK rh el AR PSR PR 5500 SR
RO (% ) T AEACFIE B AGEF (%) o

4. b5, ME 202545 A7 H,IHNARE
SERL T HLTE (B e D A B Bl 17, 4 RCILD IR

SEEFR R MR BB I AE R PFT & HRCT 1
AL, FIWT A R ik R A AL, 06 R 3 o ik
R AR A,

5.0 2# AP, SR A IBM SPSS Statistics 22.0
AT 0T, FFA IS E B TR, x+s 3R
7 2HIE) 22 SRk PR ST R AR ¢ R B iR AT LU s AN A
BIEBPMERTRLL M(Q,,0,) =R, 402
5K Mann-Whitney U K571 HOAE; @ PE VTR
BB A D) 40 L1 2 5 R JT) Fisher B b5
Betb 8, K Spearman FkAH G PE AL Te™-HFAPI
SPECT/CT i€ & 280 5 & L35 2% . PFT  HRCT
LR A AR, DL P<0.05 22 SR et
Geit2Eam L(RUNRESR) o

& R

LI R IEL AR S D45 5%, 23 49 [IM-ILD f&
F LD AR (4.47+3.21) 4F 3 AE” Te™-HFAPI
SPECT/ CT #r A Rii#-A T YL o697 , # o AT hi eh 4 Ak
BIT o LMK 9 1, R%R 5 1), WP IRIXE 13 91, Bl 45
SR R 11§ Rt 4(4,8) A T,
e IR 12 1,2 A IRFEARFAE ISR 1, 410 2 R
¥IG T2 FE (1 H:0.37.0.74, 35 P>0.05)

2. ARG IR S SEIAR N E AT, ALSE 53 BT
7,23 5] TIM-ILD f8 5 4 {5 [l 3 4 4 B, 10 451)
HRREER I, 9 1 B AR (B 1) P Te-HFAPT 455X
HERSH SUV, . MAV TLU 5 FVC% & 74156
(r, {f:-0.69.-0.75.-0.65, P {i:0.018 ,0.009.0.032) ,
SUV,... \MAV 5 DLCO% & FAHXE (r, {H:-0.63,-0.66,
P {H:0.038.0.026) ; 7141, A 18 B FH AT HE WAL b
BEPL )R ( Krebs von den Lungen-6, KL-6) i #r, H
MAV 5 HRCT %% Sk 2 i KL-6 & 1F
A (r, 439124 0.60 .0.67 , P {:0.049 ,0.033) ,

3. R A A S Jr 2 A i R AR DG AR 1 AR 2
BEbdr, 23 i IM-ILD & 0,21 Fil4T ¢ S 8 A
(C-reactive protein, CRP) | M. ZT40 M TTF% K (erythro-
cyte sedimentation rate, ESR) fz{ll, 45 54351 Sk 3.27

F 1 22 IM-ILD 3 A9l PREEARFAE L

a e A1 Ltk ILD Ji it DMARDs TR Mgk W% INF % R
(% ;24s) () (4F;25) () () () () €4
A 11 52.4x14.6 6 4.73+3.85 11 3 4 2 6
JEdtEy 12 48.7+9.1 9 4.23+2.65 11 4 5 3 7
oL RlER 0.74* - 0.37¢ - - - - -
P{H 0.468 0.400 0.718 0.999 0.999 0.999 0.999 0.999

T TIM O R A S , TLD S AR SE 8] B VRS , DMARDs by U2 i 75 B9 50 K250 5 D o L, —28 Fisher BRUIMERE VA P {H
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1 R R MR LR AR & A B (TIM-ILD ) fE R F A B ARE 2,41 % 2 Tem TR B JE sa Bk - i 28 21 I s 2 F3 1
FI(HFAPL) SPECT/CT RARE (MIP Sk fie K% B4 5% ) Sl om UM 8] B3 M5 42, 58 B 4 il S 50500 B U R 188 1k B J 1 87, SUV o 401,

SUV oun N 14 JF KL R I X AT (MAV) 1 497.0 em® i kE BB EL(TLU) 24 1 197.6 em® 5 R 43 HF3 CT(HRCT) &b 7 U 32 5345 A%
SRR RIME S Y I BURE 4 46 %% Te™-HFAPI SPECT/CT 14 P& 5 71 WU 1] 57 14 95 2% , 2 % i JEe , SO JE 8 50 70 45 B 498 25 |

SUV,,. 9 3.7,80V,,.,. 09 0.7, MAV 24 51.0 cm® , TLU & 106.9 cm® ; HRCT 7% Ui i JE T 20 A AR B A2 bk S U4 ik

na;

(0.93,6.80) mg/L F1 10.00(6.00,15.00) mm/1 h;
18 il f# #) KL-6 “A 913.00(617.00,1297.00) kU/L,
B E N FVC% DLCO% 4y 3 M (72.81+16.31) %
H1(55.16215.71) % ; HRCT B sk 2 7 36 B i 2
HEALRIE SRR 5151 (30.87+12.49) % F1(19.35+
11.71)%;SUV, .SUV, R .SUV, . MAV TLU 235K
443+1.34 3.25+1.09 1.03+0.26 ,(271.54+151.46) cm® F
(674.69+424.09) cm’, 1 2 WA, JF 4L
HRCT i eF AL RRAE 58 X LAY & TRk R 4 (¢ =
2.21,P=0.038) ,1fi] 2 4[] CRP ESR KL-6 ZIlfi R AH
KA 2 T TG L (Z {H:-0.85~0.42,¢ {H.
-0.14~1.20, ) P>0.05) ,” Tc"-HFAPI 5 B2 i &
ZHh kR4 SUV,,,, MAV TLU B & 5 Tk i Je
2H (¢ {8 :2.32.2.59 3.01,3 P<0.05) .
it it

H AT 2K GERF I 2 GeiE Ik HRCT \PFT A9
PEUEAT TIM-TLD B2 Wi FIEAG | B = 4 2R is
R 1) J7 T I3 22 8 A KL-6 & 5l B 1
™, HRCT R 1 R AR 2 W FLTEAY ILD &4 4%
M TCANRE A HIX — ik BRI TIE AR,
TC I W0 - A A4k il [ o 2F 248 A 1) 3% sl AR B,
LK B T B g LA B AR AL, 4y TR R
2,1 FAPI PET/CT, B & 8 H HAE ILD R 7

T AV 7T o

TELGYNSF I AF 4 AL /N AL AL R FAPT PET
ARRENS W £ 4k 4 BT HRCT & B IE
ARk H O FAPL SRR B 5 /)N U 2 21 2F 4
IRk & T [ ARV B I R B 9T & BE
FAP Fik /K- 15 fili 41 20 5% £F 4 240 it kb i) =F B 25 01
A % ILD 3% ¥E47%° Ga-FAPI PET W%, & P
SUV 5 E i ige T R ¢, 5 8 & 7 KL-6 7K
Sl B AHSCHENS! . 7E IIM-ILD B9 FAPI PET B4
fFEEH, 14 5] TIM-TLD S8 35 i 3505 45 B B I8 5 1 JC il
Tz B 1M B S g e B ik 1LD R ek
A/ AR L (Il SUV,, /13t SUV, ) 3 & TROE
PEILD 3%, JF H FAPT $EHBUE 5 HRCT 5% R
HBIEMK(r=0.42,P=0.07) , ST REFE Fr FVC%
I DLCO% & F AR . S A B s xt 21 B R 4i bk
WEALI AR G ILD B F A TP er A A2 Je ik Je iih
JYHIG ) FAPL PET PFAl, &3 FAPT PET 53R 2
SRR IRIT AR S VM G, #7R FAPI PET fig
W T DL g 25 iy

R R R MG RAFFE T, BARTE R E A
RFRCH) FAPT, A5 U 5 F® Te"-HFAPI SPECT
BRI AL TIM-TLD JEEAT A, H R YA M DLAR G
R, AW R, P Te"-HFAPT $5HUE IM-ILD %
rh A N [ FRBE 8 s 2 Te -HF AP BCK: i i 28k
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Rz 2 24 IM-ILD B B R A AL 1 K Te™ -HFAPI SPECT/CT S5 b5

CRP ESR KL-6 FVC% DLCO%
ZH 5 ik ) _
[mg/L;M(Q,,Q5)]  [mm/1 h;M(Q,,0Q5) ] [KU/L;M(Q,,0Q;) ] (%%s) (%+s)
b 28] 11 3.79(1.97,6.68) 8.50(3.50,15.75) 1 070.50(593.50,1 311.50) 75.27+18.39 54.65+17.93
E|Siid 12 1.90(1.07,6.50) 12.00(7.50,14.50) 894.00(642.00,1 200.00) 70.56+14.59 55.62+14.18
75 46 1 0.42° -0.85% 0.29* 0.68 -0.14
Py 0.699 0.417 0.806 0.502 0.886
- 2R 1 2 2 SUV,.. Suv,. R SUV .0 MAV TLU
ZH 7,

’ (% ;x+s) (% ;x%s) (x#s) (x+s) (xxs) (em® ;x%s) (em? ;x%s)
piig s El 34.09+13.93 24.55+12.93 4.73£1.35 3.47£1.15 1.15+0.29 347.63+159.21 912.55+465.85
E[Srig il 27.92+10.76 14.58+8.38 4.15+1.32 3.04+1.05 0.92+0.17 201.78+108.35 456.66+232.36
K3 AE 1.20 2.21 1.04 0.94 2.32 2.59 3.01
P1E 0.245 0.038 0.311 0.360 0.030 0.017 0.007

VE  IM-ILD S5 1 5 1 UG A DG 1] ST At , HFAPT Sy 166 JB & S ke - i 4 448 A0 B 806 2 3500, CRP S € IOBiZR A, ESR 2 IffL £
YT  KL-6 S HER AR SEDT IR , FVC % Ay F 0 i o2k 5 1 % 30001 1) 1 4388, DLCO% Sy — AR R B ik o 1 8 UL 1 438, SUV
R Al SUV,, /IF SUV, ., FCAE , MAV Jg XU &L S BUX A TR TLU Sk B BB CRPESR KL-6 . FVC% . DLCO% 1F 2 % 815 [ 43 3o <
5 mg/L, <20 mm/1 h,0~500 kU/L,=80%H1=80%; 5 KW 1 A543 8% CT(HRCT) P Bk R KGE ], B KU 2 Dy HRCT IlisF 4 AL ReAE

BRI Z AR EE N o fH

Elifizhhe HRCT 2 A M il % KL-6 $5 r H AT #H
Kotk , R BI” Te"-HFAPI B84 FH T [IM-ILD 959 1R
AL EHRE VAN 340, AL S AR AL A Te"-
HFAPI $H0F 2 5% ,SUV, ., MAV TLU %% &, 5
WEFEBF A R — 80> AR RS2 S ARk J 4l
SUV,, =R G #E L (P>0.05) 2B & HEMFEA
SN H B A SR B R R 22— 3 AT RE A D R
SUV, AR TR NI i = S UE, &) 32 R e
o B8 S SO P T, TG 4 T M S e 4 it A Y A
RFTEPE . ANAFGT IR AL HRCT FrR Il 25 4EAL R 1E
B LR T AR R R AL i 3 £k il T BE A5 R
HRCT % SR B E I 2 B H R 22 5 85t
2R (4 P>0.05) , 7R 1T BESR T 21 4E Ak X 368 4 1
AR TS AN T T e 1 A R R R T e 2
T I it 2T A4 A A1 g At 72 DO AT A S fn i
AL (0 P 2 Te™ -HFAPT 45 Bt 2 50 0] fE Xt
HIM-TLD F8 35 3 A J 1 50 EL A A0 (.

PTe™ Frid FAPT AT — @ L& Bt ) MirfE,
R Te™ il £ BAE AR, PR Ll AT R T
Tl 5 B2 (S SR AR X B/ BRI E TR
52 ARSI R USRI AT, B SPECT IR&HAR
) J& , Qs i 4 R AR PRI 25 0 0, IS 5
FE LT BE R MR LT, SAREE R kS v T &g

ARAFFAFAER SR R PE IR 152, B T ARG R
PR  REAR RN, 45 SR 0 T SRR AT BESZ 5
M, fili D e \HRCT 22 KA * Te"-HFAPT $HUAE Tl
D) 82 T S R A 0 AR 235 TR S H G R 7 Bt — AL i
TE 5 HK A5 R o /8 C T hier etk 259G

I7 33X T X Al ek 5 BT P A7 A S T, 36 U 9T
SERARAT . R BRI 4L 25 % FAPT
FNEEFR SR ECL ] (52, e Ah % Te™ -HFAPT & 75 fiE
8 F T BLEF 4 AL 25 (R s (AR R

ZE b ARWFIT A5 R R W, Te"-HFAPL Al #11k
IIM-ILD EAG AT A5k, 7 B Rk — i JC A DA 120
5 T35 071 A% Te" -HFAPI SPECT/CT Wi IR
W {8 v 75 22 D KA B E— 2 B0IE
Flzsrhse AT HE# 5 A 25 she
YRR TR TR BFCSOE S AT SRS X
IS A IR SEHE  3T  JR e B o T R BT
159 BN A

2 % x #t
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