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Diagnostic value of anti-heart autoantibodies in Chinese patients

with dilated cardiomyopathy : A Meta-analysis
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Abstract Objective: To systematically review the diagnostic value of anti-hear tautoantibodies (AHA) in Chi-
nese patients with dilated cardiomyopathy (DCM). Method: The data bases including PubMed, the Cochrane Li-
brary, EMbase, CNKI, CBM, VIP and Wanfang Data from inception to February 2016 were searched for serum
AHA detection in Chinese DCM patients. Literature screening about the inclusion and exclusion criteria, data ex-
traction and methodological quality assessment were completed by two reviewers independently. Then, meta-anal-
ysis was performed using Meta-Disc 1. 4 software. The subgroup analysis was stratified by different types and de-
tection methods of AHA. Finally, funnel plots were drawn using Stata 12. 0 software to assess potential publica-
tion bias. Result: Twenty-three documents and a total of 37 studies were included. The Meta-analysis results
showed that, the pooled sensitivity (Sen) and specificity (Spe) of AHA in DCM were 0. 69 (95% CI 0. 67 to
0.71, P=0.000 0) and 0. 88 (95%CI 0. 87 to 0. 89, P=0.000 0) respectively. The positive likelihood ratio (+
LR) was 7.44 (95%CI 5.63 to 9. 82, P=0.000 0), while the negative likelihood ratio (-L.LR) was 0. 39 (95%CI
0.32 to 0.47, P=0.000 0). The diagnostic odds ratio (DOR), overall area under the curve (AUC), and Q *
were 26. 74 (95% CI 18. 02 to 39. 68, P=0.000 0), 0.9232 (SE=0.012 6), and 0.857 1 (SE=0.014 7) seper-
ately. Furthermore, the subgroup studies indicated that the sensitivities of different AHA were autoantibodies a-
gainst calcium channel (AAb-CC, 0.77) > myosin (AAb-MHC, 0. 72) > ADP/ATP carrier (AAb-ANT, 0. 71)
> B-1 adrenergic receptor(AAb-BIR, 0. 68) > M2-muscarinic receptor (AAb-M2R, 0.47), and the specificities
were AAb-ANT (0. 94)> AAb-M2R (0.92) > AAb-MHC (0.89) > AAb-BIR (0.86) > AAb-CC (0.75).
For detection of AHA, the method of ELISA was largely used and better than Western blotting, which was espe-
cially proved in AAb-ANT investigation from DCM patients (Z=0. 92, P=0. 042). Conclusion: AHA has relative-
ly high Sen and Spe in the diagnosis of DCM, and ELISA is a suitable method for AHA detection.

Key words anti-heart autoantibodies; dilated cardiomyopathy;diagnostic test; meta-analysis; Chinese

o5k A0 L JK (dilated cardiomyopathy,
S A R SR i R AIE SR A S 3 R /)

+ 1031 -

PG T IEZ BN RS, H AT A & AHA # DCM

W CLEE MG IR . B AT DCM 112 Wr £ 24K
8 7B 0 T 1 R VAR ﬁﬁbfﬂ@ﬁﬁbﬁﬁ#
N | DTN =) K L o S N ol 7 N RTINS I
IEHE B oA 4k & O LR R B . th T DCM E@
T I PR 28 I A Rk, i S T 12, M R L
JiE PR () 2 B0 IR I 90 B E AL T fE

A N R S S E R T= el | W P s = 5 53 e R
FIURE S P i R I T (6 ) 45 R RN R R A i AR 0 R
Frxt DCM H B j6 HA 2GR & L. 1990 4F,
Caforio ZE" R & Bl DCM # #1K 17 16 510 L
PRAHA) HEAHERSE . AR R 53%.,
BeJE . BN AR e S R TE R IE 52 BT OB A R ¥ s A
(ANDHUIE Bt 1 H L AR R G2 1K (BI-AR) i fk |
Pt M2 JHB i 52 7K (M2R) i A& F 4 L BR & 1 8 5%
(MHO) $it fk 76 DCM f 3 w1 3 K R R H X
DCM DL E RS, S4F R B s L L&Y
B3 B (Ca®" ) HT AR K - 19 DCM 3 &
A O S H RN BT XU B T, X s
BFFEUERE  AHA 894 I % DCM (1 5 19112 W A 13
Je F Wi A T B (L R SR AT LSR5 R 0 AT 4 X

HARRWFFER AHA 76 DCM 8 3 Fid Je xh 18 v 0
FAPER WA — B, ik — 7 AHA X3 E
DCM B Wl IR 23R B L AW 5E R Meta 43 Bt
J5 3 % B N A A S A0 R I AHA K X A N CRE
DCM (112 Wi th (E #4725 5 P

1 #ZREFZE

1.1 A SHEBR AR

111 AbR#E OMRER N AIF KRN K
F AHA X & [ A DCM 2 Wr #r {8 (4 12 W 1 3k
¥, AHA = /DB ANT Fit 1k, 5 B1-AR i
B M2R Hi ik Bt MHC ik fidr Ca® ' i 18 5t
AR —F SCFR P, O RS R N
o OB L 9 0 41 O 12 K B A ) DCML R &, X
HECZH £t BN BBk 75 M O UL 2R A1 3L At 0 E 95
B, Hd DCM 2 W br R ] 1980 4 8¢ 1995
AR A AR A 2 R T RO R 2 A TR
) DCM 2 Wi ks 0 . @ SC & 48 45 T Hi0 WL HE
ARG D 7E 45 95 191 2 /) B BH M CTP) (i B A (FP) |
B B P CFND L BB CTND 91 %5, 5 i S 2 42
B0 B T DL



A BEAE A PO WL A vh [ 5 B0 LR 12 W B A Meta 2047

+ 1032 - GU Xiaoying, et al. Diagnostic value of in Chinese patients with DCM
1.1.2 HEBRARE O R B K2 Wrbs i 1Y B9 N 23 R SCERTOY H o 3 Se ik 22

MR s @A E 2R A5 58 2 1Y U A% 2 H0 4l 1 SOk ;s @ 23R |
SCH A2 B8 S0 @ B W) S 5 K LA PR AE s ©
SR F 1) SCHR s ©AE LB SOk .
1.2 K okms

71 5 ML K& % PubMed. The Cochrane Library
(2016 4E %8 2 #1) . EMbase, CNKI, Wanfang Data,
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Figure 1 The flow chart of search strategy
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2.4.1 HEMHKR A ROC 4 F K R 5
ZE RS G VAL E S N NSl = = 7 N o TR 77
AN WA, #F— 2P 115 Sen X5 (1 —
Spe) Xt #r i) Spearman A& R = 0.249 (P =
0.137) , R AT RN . 7 DOR R A A
L B DOR 54 JF DOR JEAH Al — H 4
i, B I =64.1%, Cochran — Q= 100. 36, P=
0. 000 OCHE 2), & B A7 78 E B {8 2% L 5| & i 5 T
P, BT LA R B AL B 7 64T Meta 4317

2.4.2 AHA 2l DCM 43445 % AHA
Z W DCM 4 I 45 R W78 Sengy =0.69[95% CI
(0.67,0.71),P=0.000 0].Spesy =0.88[95% CI
(0.87,0.89),P=0.000 0], +LRgy =7.44 [95%
CI (5.63,9.82), P=0.000 0], — LRy =0.39
[95% CI(0.32,0.47), P=10.000 0], DORgy =
26. 74[95% CI(18.02,39.68),P=0.000 0]([&l 3.

4), WK 2 Zz SROC ik, H AUC K 0.9232
(SE=0.0126),Q* =0.857 1(SE=0.014 7).
2.5 Meta V.20 53 B 45 51

2.5.1 AFZEA AHA W40 HTFHANSE
TF 7 18047 76 I 30 350 0z 51 RS 1) 5 J5 1 AR 4 S U 1)
AHA AR 2R G471 W40 43 M (R 2) . Hodp rE Bt
M2R HUR 4L, 5 A0 5% 18] & W 48 3 2 5 5 1
(P=0.7853, I"* = 0. 0%), F [ & & Wi A A4 1F 47
Meta 4387, $iL ANT ik (P=0. 046 4) . Bt BI-AR
PR (P=0.000 0) .5t MHC $i{k (P=0.003 3) }
i Ca’ B HR (P=0.007 T4 NTHN, & W55
[F] ¥ A7 AE Ge vl 2 S o e o B WL 2550 7 A AU 1E 4T Me-
ta 3 fir. SR EBR, LS5 FAE AHA 9 Sen 43
SR BT Ca® 38 3 BT (0. 77) > T MHC $i 1
(0.72) > %t ANT #ifk (0.71) > #i B1-AR #i &
(0. 68)>Hi M2R 14 (0. 47) ;Spe 23 % MHT ANT
PUAA 0. 9O >Ht M2R $ifk (0. 92) >4 MHC #ifk
(0. 89) > B1-AR il (0. 86) > Ca®" il I T IA
(0.75), HI Sen #1509 A4 Ca®" 3 i BT 4R . F %
B AT M2R PUiA s Spe f i 9 M BT ANT Uik, i
R AT Ca® 3l B SR (£ 3) .

2.5.2 A AHA g J7rk Wl s 8 bRk
ELISA K g8 5 Bl J5 vk & il AHA %F DCM 12 W
) RL BB A 22 57 K BT AR PR A DU J7 ik 43 4. Hh
T4 B1-AR ik . Fit M2R ik . Hi. MHC Fifk K 4t
Ca™" SEIE PRI 3 A4~ 41 P9 K I 7 92 Sy H 28 I BN
F 5T B FAAT 3 A, Toik ik — 2 HE AT 2 4L, T DA

R1 HNHARWERFE

Table 1 The general characteristics of eligible references
~ Vh s 22 /0,
g AT 5% B/ XA Rk _ DOMf AHA itk /o0
ANT ik BL-AR$HT/K  M2R ¥k MHC Hifk Ca?' il ik
i/ & 20150100 226 210 ELISA 90. 3 97.3 NA 94.7 98.7
B3 2010011 43 58 ELISA 83.7 NA NA 67.4 NA
4 2007012 60 60 ELISA 56. 7 NA NA NA 48.3
TE AL 2005014 48 30 ELISA NA NA NA 47.9 NA
B Mg 2005013] 39 97 ELISA NA 51.3 NA NA NA
ERIE 2003016] 38 32 GRERLED NA NA NA 63.2 NA
E i 2003017 50 40 ELISA NA NA 40 NA NA
Bt vz 2003017 62 76/59 ELISA NA 33.9 40. 3 NA NA
FEER 2002019 60 60 ELISA 50 53.3 50 16.7 NA
Ak 2002018 28 32 ELISA NA 46. 4 NA NA NA
TE i 2001020 41 45 ELISA 56. 1 NA NA NA NA
T#EZR 2001021 24 20 G PEREED 41.7 NA NA NA NA
SuE 2000022) 48 48 ELISA 64.6 54. 2 41.7 47.9 NA
FERF 2000028 33 28 GRERLED 60. 6 NA NA NA NA
xR A 1999024 14 25 B REFEE /ELISA 85.7 NA NA 57.1 NA
IR 1999029 21 18 G PEREED NA NA NA 47.6 NA
X # 199926] 26 30 GRERLED 46. 2 NA NA NA NA
Bk 1998127 52 41 GERLED NA 42.3 55.8 NA NA
Zs E 4B 1996L28] 18 18 GERLED 83.3 NA NA NA NA
25T 1996029 63 30 GERLED 73 NA NA NA NA
B EA4E 1995031 22 20 GERLED 72.7 NA NA NA NA
Ik F W 19950301 24 30 ELISA 41.7 NA NA NA NA
Xiao 201117 80 80 ELISA NA NA NA NA 48.8
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Table 2 Summary of results of different types of AHA in included studies

g AW 5 o 0 77 vk TP/ FP/ i FN/ TN/ Sen/ % Spe/ %
o ANT ik
i/l & 20150 ELISA 204 26 22 184 90. 3 87.6
B 201070 ELISA 36 0 7 58 83.7 100
W4 2007112 ELISA 34 3 26 57 56. 7 96. 0
T 200209 ELISA 30 1 30 59 50.0 98.3
T 20012 ELISA 23 2 18 43 56. 1 95. 6
T#E4 200120 H g BEE 10 0 14 20 41.7 100
¥ 2000177 ELISA 31 4 17 44 64. 6 91.7
F I 20007 Yo i ) 20 6 13 22 60. 6 78. 6
B AR 19990 G E L Bl 12 0 2 25 85. 7 100
X 199904 By H B 12 0 14 30 46. 2 100
A EAE 199607 G J58 G B 15 1 3 17 83.3 94. 4
A AT 19960 o Y25 5 ) 16 0 17 30 73.0 100
B E A 199551 By H B 16 0 6 20 72.7 100
ik E R 19950 ELISA 10 0 14 30 41.7 100
Pt BL-AR Hiif
i/ K 201500 ELISA 220 54 6 156 97.3 74.3
BB 20050 ELISA 20 4 19 93 51.3 95.9
e 52 200300 ELISA 21 8 41 68 33.9 89.5
TEF 200209 ELISA 32 1 28 59 53.3 98.3
R EE 20020 ELISA 13 2 15 30 46. 4 93. 8
S 2000022 ELISA 26 4 22 44 54. 2 91.7
i 19987 o Y25 5 ) 22 5 30 36 42.3 87.8
Bt M2R 14
F A% 200317 ELISA 20 3 30 37 40.0 92.5
Bt 5 200307 ELISA 25 5 37 54 40. 3 91.5
TEFH 200209 ELISA 30 2 30 58 50. 0 96.7
S0 200002 ELISA 20 3 28 45 41.7 93.7
KBk 199887 ELISA 29 4 23 37 55.8 90. 3
i MHC $i4k
i/ & 20150 ELISA 214 38 12 172 94. 7 81.9
B 20100 ELISA 29 1 14 57 67. 4 98.3
E A% 2005 ELISA 23 1 25 29 47.9 96.7
FE R 20030 R RLEN 24 8 14 24 63. 2 75. 0
TEFH 200209 ELISA 28 0 32 60 46. 7 100
¥ 2000877 ELISA 23 2 25 46 47.9 95. 8
xR A 199981 ELISA 8 1 6 24 57.1 96. 0
2 19997 By HE B 10 0 11 18 47.6 100
Pt Ca*" 1B P IA
i/l & 20150 ELISA 223 77 3 133 98. 7 63.3
Xiao 2011 ELISA 39 5 41 75 48.8 93.7
4 20070 ELISA 29 4 31 56 48.3 93.3

X ANT Bk 41 iF — 26 347 W4l 43 b7 . W2
Sy AT A R R TE S % B ED 2. AUC = 0. 845 1E
ELISA 41, AUC=0.94(k 4), iz Z K5 LW
Bt ANT K 77 325 %F DCM 1912 B 5L fig, 45 3 W
RERBAHITHE XL (Z=0.92, P=0.042),
ELISA 41172 Wi sk fig & T e i e dl .

2.6 FMA T

Egger ki 0k FIRM MR BN t=—2.26, D
=0.032;Begg i % 45 £ W /5, Kendall ¥4 (P —
Q) =130, == 2. 55(continuity corrected) , Pr>| z|
=0. 011 (continuity corrected) , 2 F 8 G i FE X
(I 5) &7 e 3 i o X A BiF 58 A — 22 (9 52 1)
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Table 3 Meta-analysis of different types of AHA in the diagnosis of DCM
KrillFe b Seng 5t Speasi +LR¢t —LR¢t DOR 4 AUC  Qx P B/%
B AHA 0.69(0.67,0.71)  0.88(0.87,0.89)  7.44 (5.63,9.82) 0.39(0.32,0.47) 26.74(18.02,39.68) 0.9232 0.8571 0.0000  64.1
Hi ANT Hifk 0.71(0.68,0.74)  0.94(0.92,0.95) 10.92(6.55,18.21)  0.35(0.26,0.48) 39.93(21.33,74.75) 0.9132 0.8456 0.0464  42.5
Bt BI-AR Fifhk 0.68(0.64,0.72)  0.86(0.83,0.89)  5.22(3.48,7.82)  0.43(0.28,0.66) 16.73(6.60,42.44) 0.9148 0.8475 0.0000 78.7
i M2R Fifk 0.47(0.42,0.53)  0.92(0. 89,0.95)  6.29(4.10,9. 64) 0.58(0.51,0.66) 10.92(6.56,18.18) 0.8199 0.7535 0.7853 0.0
Ft MHC $ifk 0. 72(0.68,0.76)  0.89(0. 86,0.92)  8.50(4.21,17.14)  0.38(0.24,0.61) 32.86(12.06,89.58) 0.9127 0.8451 0.0033  69.2
i Ca? T HIETA 0.77(0.72,0.81)  0.75(0.71,0.80)  4.91 (1.99,12.14) 0.23(0.07,0.76) 28.47(6.36,127.49) 0.9243 0.8584 0.0077  79.5
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Figure 4 Forest plots of LR for AHA in the diagnosis of DCM
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Table 4 Meta-analysis of different methods detecting autoantibodies against ADP/ATP carrierin the diagnosis of DCM
¥t ANT #ifk Wk Sen Spe +LR
Horil Iy o TRy 95% CI r/% 95%CI r/% 95%C1
ELISA+ 5% Bl 14 87.7 0.71(0.68,0.74) 73.4 0.94(0.92,0.95) 42 10. 92(6. 55,18.21)
ELISA 7 92.8 0.73(0.69,0.77) 76.2 0.93(0.90,0.95) 18.3  9.76(6.20,15.35)
gL E 7 66.7 0.66(0.58,0.72) 72.3 0.96(0.92,0.98) 63 15. 83(4. 21,59.55)
¥ ANT 4 Bhoc —LR DOR SROC
i Jr v /% 95%CI P/% 95%CI Qx AUC
ELISA-+ % 5% B 14 86. 6 0.35(0.26,0.48) 42.5 39.93(21.33,74.75) 0.85 0.91
ELISA 7 92.1 0.34(0.21,0.55) 20.2 48.26(30.96,75.23) 0.88 0. 94
BB HG Bl 7 69.5  0.38(0.26,0.54)  53.9 46.69(11.96,182.3) 0.77 0. 84
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Figure 5 Evaluation of potential publication bias
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