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Diagnostic value of serum angiotensin converting enzyme combined with tuberculosis T-SPOT for active pulmonary

sarcoidosis GAO Shu-pei, CHEN Jin-qing, WANG Jian-miao” .

versity of Science and Technology, Wuhan 430030 , China
Abstract Objective: To investigate the diagnostic value of serum angiotensin converting enzyme ( ACE) combined with

Tongji Hospital, Tongji Medical College, Huazhong Uni-

ratio of tuberculosisspecific antigen ( TBAg) to phytohemagglutinin ( PHA) in T-SPOT for active pulmonary sarcoidosis.
Methods: The patients with active pulmonary sarcoidosis were selected retrospectively as the case group(n =30), those with
tuberculosis (n =30) and those with non-sarcoidosis non-tuberculosis(n =20) served as the control group. The levels of ser-
um ACE and TBAg/PHA ratio were compared. The receiver operating characteristic (ROC) curve was used to evaluate the
diagnostic value of ACE, TBAg/PHA ratio and their combination. Results: The levels of ACE in active pulmonary sarcoido-
sis group were significantly higher than in the control group (P <0.01). The TBAg/PHA ratio in the tuberculosis group was
significantly higher than in active sarcoidosis group and non-sarcoidosis non-tuberculosis group (P <0.01). Using non-sar-
coidosis patients as controls, the area under the ROC curve (AUC) of serum ACE, TBAg/PHA ratio and their combination
for the diagnosis of active pulmonary sarcoidosis was 0. 871, 0.723 and 0. 921, respectively. Using pulmonary tuberculosis
patients as controls, the AUC of serum ACE, TBAg/PHA ratio and their combination for the diagnosis of active pulmonary
sarcoidosis was 0. 855, 0.823 and 0. 930, respectively. Using non-sarcoidosis non-tuberculosis patients as controls, the AUC
of serum ACE, TBAg/PHA ratio and their combination for the diagnosis of active pulmonary sarcoidosis was 0.894 | 0. 573
and 0.902, respectively. Conclusions; The combination of serum ACE and TBAg/PHA ratio in T-SPOT has a higher diag-

nostic value for active pulmonary sarcoidosis.

Key words Angiotensin converting enzyme; Tuberculosis T-SPOT; Pulmonary sarcoidosis; Diagnostic value
SR DA TEAR IR SENE DR RN HERRAS R, A% R T 4 5 2% ( T-SPOT)

WA X R ELA B BB B0 . AR Sl i

iz RE I T HARRE R BB 5 AT, 3 i ACE APk £ T-SPOT

AR SR A R L, ##égﬁﬁm BU L RELE AR SRR S W

RN R, 515 o 5 i 245 w@&ﬁﬁlﬁ%#i Sy

B R AL, A5 P 2 531 A IEXEO 5559 A 25 o A

L B REAR B DR L 5 5K 3R % AL (angiotensin — AR PEFE2010 4F1 A ~2019 4F 12 A%

converting enzyme, ACE ) , 1] 1 24 1 s % i) 2 W 45
BRI L SRS 259 B A

*

A A BRAARFFEAS T LR B (81670035)
*iBAEAEE . %, E-mail ; wangjianmiao2010@ 126. com

E

A AR RO R 5 1= o B B s ] 5 D Bt P IR A B
(14 44 (3% Bl il 235715 0 8 AR I R B . A ] 4
i s O£ i 285 5 956 (9 12 Wb i 5 @) 4 e 100
(] 4G I T 1L ACE K - FI 45 8 T-SPOT ; @2 Wi J5



NFLAfETEREAGE 2020 1F 4626 % 5

LT TR TRIGYT o HEBR bR : OBE Rz BT =
BITRIBS 457 T P8 % 25697 ; @& I et
PRI AR L IR PP Bl i S A SRR
B UM B VR A B2 AR -
OFF A IS RIS WARHE s @ FF B 0 TR A I 1 1,
15 ACE 7KV Fn 45 #% T-SPOT, HEBR 4 I 45 4 44 2
o RS PN B A S AR N BB . RS
TRAEGAZ VR X IR AL, F g A A X 3RS
it 5 28, A3 BE TR A 1 I 7% ACE ZKSEFIZ5 % T-
SPOT J-HEBREE 5 s AN 45 A% 55 HoAb e . R 3 4
e PN (Y7 A TR ANt i i [N =R B
BT ACE JKF-F454% T-SPOT myka il 45 1 , 24
1 S PE T (tuberculosis antigen , TBAg) FIAH# 1ML
%k Z ( phytohemagglutinin , PHA ) {8 .

TBAg/PHA Wit B HAEH S FHE5# T-SPOT
et BB A A LB B PR AL R B
FLBE SR PEAA BRFLIE R EL, B 7 rh R B
Rz TBAg/PHA [HH,

AR AT X3 AR H MLTE ACE JK - I
TBAg/PHA LU A 17 L5, I T 1L ACE /K,
TBAg/PHA LU AE S HIBE A X B4 il 485 79 s B 12 W
WriE. W FEbR s REUE e 55 BHYE T | B
PEFIME S AER A . 5230 TAERHIE (ROC) fI4 T
AL (AUC)7E 0.5 ~0. 7 Z [N 2 Wi 54K, 76
0.7 ~0.9 Z[aFRmiZWEH55,0.9 DL ERosi2 K
CINIEESE=

it F 42 KM GraphPad Prism 7 F1 SPSS

17.0 Gtz . FFEIERS MR (&
+5) FoR, IR I 20 0rek ¢ ke, 45 W HAES:
OGBSI 0 M1 5 THECSR ) X B 5. 42l ROC
Mk, #IH ROC i 2T M AR (AUC) 2k 374 M iE
ACE 7K V- (25 4% T-SPOT DA Fe — 3 WA %oF 1% 2l il
SENIR RS WA, I 28 e 5 i e A AT A
PP <0.05 hERAGIT R L,

& R

WGARSH B RENS WSS 1R Y R
A 176 i), o 4 05 E 5 A B, RGN LT ACE
KV M5 T-SPOT (YA 113 91, AR A P Bz TR R
677 BRI O F Bt g 2GRy g R A
15 {5), B A5 A AP B0 355 Sl P Ao 245 1 g 10 5 3
44 B (55 17,4 27) SF44F % (46.2 £10.4) 27 o Jii
SR BRALIL AN A 30 i) (55 15, & 15) , P4 4R %
(51.9 +10.1) 2, AREE I EES R0 RRZE LA A 20 £

373

(B 11,209) FHAFER (48.3 £11.3) %, 3HBHMN
AEE M LA, E R IEE R R X A T HE

fr% ACE 7K -F #= TBAg/PHA 116 3 4%
HIMmyE ACE /KF-F TBAg/PHA HuAE, WLIE 1, 1%3)
PR 45 TG 2 R A LT ACE K BT &, BE
7o T A 435 4 ok B 2H R R 485 06 Al 45 4% R BR A (1
P<0.01) fHJFPHZE L 27 TR ITFE X
(P>0.05), flizsit%el 34 TBAg/PHA LUAHFH
T, S T sl i e AR g R A
X IR (4 P <0.01) B J5 P 3 2 (8] b Ase i G ik
222 (P>0.05),

*

200 -

*
A
150 4 An
Q NYW
=)
>~ 1001 A
B A A N
P Al At
S 50+
A A A
a @
A
0 ‘. A Af A,
EEMIE TR e SR IEEH
B
0.8-
* *
0. 6- uA
ig A
= 04 Akk
& A‘AA A
2 0.24
& Y% A
A A
0.04  Aemb- @
-0. 2

ESERE TR WS RETRIESE

B 3% %% Mm% ACE AF(A)Fr TBAg/PHA [h{E(B), " P<0.01
fo % ACE K -F3£4 TBAg/PHA 6445 i #r14
DLAESS S 2 Sk xh BR B &5 4% A B 255 e e
SER AN MBS X IR, 135 ACE 7KF- \TBAg/PHA
FU A R LI A5 X6 76 2 il 25 35 6 12 Wi 1 AUC 43 331
S70.871.0.723 F10.921, & M35 ACE /KEBEA
TBAg/PHA LA n] Bl B $2 m iz Wi (B, DL3& 1 &l
2A, IV ACE JK-F- TBAg/PHA [H{H K& HER G 12T
T Sl I 4857 B 4 57 BE 43591 R 80. 00% .64, 00%
H194.00% , WA 1.7 ACE /KFHk 4 TBAg/PHA L
BT 3 S Wi S B, WAk 2, LI ZS % R
Xt R 1L ACE JKF-  TBAg/PHA FUAE K HEK &
X% S5 57 2 Wi AUC 43514 0. 855 0. 823
F10.930, W13 ACE /KIS TBAg/PHA H{H
Al 2 WA (R, W33 (EI2B I i ACE K



374

P \TBAg/PHA HAH S LR G 12 W 6 Sh 1 i 25715 i
S JEE 43501 K 76.67% (63. 33% F1 86. 67% , # HH
Ifi 75 ACE 7K-F-HK & TBAg/PHA L AE W] W 2 42 512
Wik 522, WAk 40 DIARZE TR ARG L R U IR
117§ ACE /K- TBAg/PHA L AF K JLHK A X 1 2
P Jilf 25 35 % 12 Wi (19 AUC 3 531 250 894 0. 573 il

WRMZEEMEARE 2020 4F 4526 % 455 )

0.902, KW IL7E ACE /K-FEEG TBAg/PHA H{H AJ
BB m 2 W e, W& 5 (K 2C. 1iE ACE /K,
TBAg/PHA LA K FLIE 512 Wi 2l 1 i 445 19 33 1) 4
SEREAH 80.00% [75.56% F195. 00% , 32 B 1fi 3%
ACE /K-F-BK & TBAg/PHA U {H Al B B 42 = i2 Wi s
SR IR 6,

%1 My ACE A&F TBAg/PHA W {E X 2B &t AUC( L& F iR BEH A E)

#Hiit 95% FE A3 X 4]

¥ R AE A, & X 3% ARRIREE P
2 =AEA R TR e T
ACE 43.5 U/L 0.871 0.038 <0.0001 0.797 0.945
TBAg/PHA 0.00797 0.723 0.053 <0.0001 0.619 0.826
AW 0.921 0.026 <0.0001 0. 869 0.972
A B C
1.0 ——— 1.0 T — : - T 1.0 = !
o8l | TJU _f 0.8 u—i 0.8 = _
[‘ J;J JJ : | — |
% Hf‘f P %o.s L~ & 06 7{
B [ H # [ # | |
0. 44 / 0. 44 / 0.4
/ ~ ok / ~ Thkg/pin ~ Tike/pin
0.2 xgé%ég%mg/pm 0.2 ’,"J ACE%%TBAg/PHA 0.2 ACE%E.‘:.‘TBAg/PHA
—B% / —BER —B%4
0.0 / il I’
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0 ' .0 0.2 0.4 0.6 0.8 1.0
1474 1457 14§57
EANAEL T REF(A) HLEEBEZ(B) LT RELEEL(C) AR
K2 i ACE &F TBAg/PHA L K H 5 & W 7% 30 14 i 45 7 /7 89 ROC dh &
%2 M ACE &F TBAg/PHA h{E R AB A WD BTk (ST REH HAHR) (%)
R E RHE 5 e T 4 T M AR i
ACE 81.82 80. 00 78.26 83.33 80. 85
TBAg/PHA 77.27 64.00 65.38 76.19 70.21
B AL 61.36 94. 00 90. 00 73. 44 78.72
%3 i ACE &F TBAg/PHA W{E R i 4ty AUC( DL & A A E)
Bk 95% F A5 X 1)
s AL X 3% R E P
- RER % FER TR LR
ACE 43.5 U/L 0.855 0.043 <0.0001 0.770 0. 940
TBAg/PHA 0.03594 0.823 0.054 <0.0001 0.717 0.929
AW 0.930 0.029 <0.0001 0.874 0.986
%4 M ACE A& TBAg/PHA HLfE R A AL W e (U &R BEH h X H) (%)
7 A RHE Vel d e R ) AE [ M FR R AR MBS
ACE 81.82 76.67 83.72 74.19 79.73
TBAg/PHA 93.18 63.33 78.85 86.36 81.08
A 75.00 86. 67 89.19 70.27 79.73
&5 fuiE ACE AF TBAg/PHA Wt R ILAK &t AUCU T A1 B4 H 1)
Wik 95% FEAZ R 14
T¥ AR A B X 3, FREIRE P
~F RAEH k% TR I
ACE 37 U/L 0.894 0.042 <0.0001 0.813 0.976
TBAg/PHA 0.008141 0.573 0.083 0.354 0.411 0.735
AU 0.902 0.037 <0.0001 0.828 0.975




NRFEETEREAGE 202018 2626 % 2H5 ) 375
%6 1iE ACE KT TBAy/PHA WHER ALK AN LR E(UEENRELEHELE I HE) (%)
R A REE LeRivid ey P R ] AR TR b TR AR VRS
ACE 88. 64 80.00 90.70 76.19 85.94
TBAg/PHA 77.27 75.56 45.00 47.37 67.19
Ao 65.91 95.00 96. 67 55.88 75.00
o o S T, 3K SE R b X T IR PR HE I3 it 235 4% 2

JRAE RS R U T AR 2 25%
(1) BB 35 2R Ry 1 P A R A, ™ o S )RR 1Y AR
TR . D, JCIE AR S W R IS Sk
M IERAHIMT oG F B, 7 I PR S ey, sk AHEBR 25
¥, SBORYT T R IC . B IR LA 2 h
RIAI RS DT B A 5 B 4 51032 W 0 BRI 05 114 1% 3
P,

KR EO T TG R 5 I 2#
oW, Hoh iR B £ B R I3 ACE 7K, SR M 2518
WAL TR 1] R A BT 5T X R A X
Or NG SR R AR TG S S R R . TRk
iR LT ACE 7K F- 58 25 5 T 3R 16 sl 2571 9 AR
4, FLAETE SRS s T A R B WA, JC X
VIR BT, LT ACE KRR 05 1 3 M 1 4 e
FEARE O o AT & B S 4 0 R 10 3
ACE 7K b 25 155 1 Il 45 A% S8 3 R 25 15 e AR 45 %
BE, 5UA MR R —%. R & g
ACE 7K X 1 gl P fili 285 40 s B rh S5 2 W (i, 3L
R AR 5B AR AR 80% L I,

S54% T-SPOT X 454% 12 Wis 4 ¢ = 1 fUB 1 Fn
RSN HURE I R, 1H R K 4 R BR
YRR BB X A0 S PSS TR IR o S AR F
FERWILEH T-SPOT i) TBAg/PHA H{E X 1 3l Pk
P44 EL A S B IS W T ASBIF S & B, i
S5 9 TBAg/PHA H (B 35 1 T Al 45 55 % AR
BRSSO ARG R A, R % B TBAg/PHA
BUARXGE 568 ) i 45 75 95 0 i 45 4% LA v 2512 WG
{8, LR BB, (AR R AR XK

ARHFFE KBRS ACE K54 TBAg/PHA L {H
X BPE RS 15 99 A 5 m 2 Wi (., ROC iy
LT HEA >0.9, W W& T LA ACE /K1 TBAg/
PHA FEAF B0 FH S (1912 W06 {8, 7] B & 30 79 5
B 0 B, R A2 W R AT BT REAR , (E 2 B

AT o R, I PR VRBE R85 B4l 35, 1
15 ACE 7K W 2 7 JHG n] BE S 175 sl P i 45 7
B W45 T-SPOT ) TBAg/PHA LL{HARH K,
AT DABEAHERR IS ShPEf 45 1% . B2, ACE B3 45
% T-SPOT X 7 2fy ¥ fitd 45 5 5 H A3 5 79 12 I 4
{E, FDRF O Tl RS2 B

2 £ L W

1 lannuzzi MC, Rybicki BA, Teirstein AS. Sarcoidosis[ J]. N Engl J
Med,2007,357(21) :2153-2165.

2 Spagnolo P, Rossi G, Trisolini R, et al. Pulmonary sarcoidosis[ J].
Lancet Respir Med,2018,6(5) :389402.

3 A, EME. AR ELEEE LA FIREAI[]]. AHAEEERE
7 %,2018,24(6) :79-81 +89.

4 FERA MHOBHOBRFRAI]. AREEERE LR E,2015,21
(2):9295.

5 WAIE SOt S o2 ) R R R AL, F B BT R
B U o o B U A R AR T AR R A F B AT SN R W A s T
FRER[T]. PELEEFFR L E,2019,42(9) :685-693.

6 Wang F,Hou H,Zhou H et al. Use of TBAg/PHA ratio in distinguis-
hing tuberculoma from cancer in solitary pulmonary nodule or mass
[J]. Clin Respir J,2018,12(3) :1174-1181.

T OEE RS, R A F AR T s R I P 2 A
AR R A ML A s AR Y B M A e AL )] P AR 2k
At R 4 & ,2019,42(4) :262-267.

8 WREFLZERKL A WSS WSS EE)] P RS s
FoofoR 22 & ,2001,24(2) .70-74.

9 Gungor S,Ozseker F,Yalcinsoy M, et al. Conventional markers in de-
termination of activity of sarcoidosis[ J]. Int Immunopharmacol ,2015 ,
25(1) :174-199.

10 Baughman RP,Culver DA, Judson MA. A concise review of pulmonary
sarcoidosis[ J]. Am J Respir Crit Care Med,2011,183(5) :573-581.

11 Lopes MC, Amadeu TP, Ribeiro-Alves M, et al. Identification of Ac-
tive Sarcoidosis Using Chitotriosidase and Angiotensin-Converting En-
zyme[ J]. Lung,2019,197(3) :295-302.

12 Redelman-Sidi G, Sepkowitz KA. IFN-y release assays in the diagno-
sis of latent tuberculosis infection among immunocompromised adults
[J]. Am J Respir Crit Care Med,2013,88(4) :422-431.

(2020-05-02 ¥ A% 20200702 #5=)



