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A case report and meta-analysis for immunoadsorption therapy

in patients with dilated cardiomyopathy
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Abstract Objective: The purpose of this study was to evaluate the efficacy and safety of immunoadsorption
(IA) therapy for patients with dilated cardiomyopathy (DCM). Methods: For the first in China, we successfully
treated one DCM patient with IA therapy. We performed a meta-analysis to systematically evaluate the efficacy
and safety of IA therapy in patients with DCM. We searched databases including PubMed, Embase, Web of Sci-
ence-MEDLINE, Cochrane Library, CENTRAL and ClinicalTrials. gov for clinical trials of IA therapy in DCM pa-
tients, which published in English from January 1st, 2000 to November 26th, 2021. Data were analyzed using
Stata MP 15. 0 and GraphPad Prism 7. 0. Results: After receiving one course of IA therapy., the DCM patient
showed decreased N-terminal pro-B-type natriuretic peptide and left ventricular end-diastolic diameter (LVEDD),
and increased left ventricular ejection fraction (LVEF) during the 18 months of follow-up. 11 trials with a total of
313 DCM patients were included in the meta-analysis (# =167 in the IA group and n =146 in the control group).
The mean follow-up time ranged from 3 to 30 months. Compared with the control group, DCM patients of the TA
group showed improvements in the NYHA functional classification (P<C0.000 1), LVEF (WMD = 6.70, 95%
CI: 5.28~8.12) and LVEDD (WMD = —3.65, 95%CI: —4.12~—3.19). In the IA group, no major com-
plications such as infection, major bleeding or worsening of renal function were reported. Conclusion: IA therapy
significantly improve cardiac function and reverse cardiac remodeling in DCM patients.

Key words immunoadsorption; dilated cardiomyopathy; case report; meta-analysis
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Kallwellis-Opara A,2007 PAq PAq * * * * PAS * 6
Knebel F,2004M1 A DA * A * k * * * 6
Miiller J,2000"" * * * * * * * * * 9
Staudt A,2006% pAS DA * DA * * * PAY * 5
Herda LR,2010M * * * * * % * * * 9
Bulut D, 201117 PAS PAY * * * v * PAY * 5
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Table 4 Sensitivity analysis results of the LVEF study

HEBR B 5 S &8t 8R WMD & 95%CI
Pokrovsky SN, 2013 1?=82.5% P=0.000 6.78(5.33,8.23)
Bulut D, 2013 1°=85.2% P=0.001 6.74(5.29,8.20)
Kallwellis-Opara A,2007"" 1°=85.2% P=0.000 6.78(5.23,9.87)
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Herda LR, 2010 I1°=83.4% P=0.000 7.03(5.17,8.89)
Yoshikawa T,2016" 1°=82.5% P=0.000 7.22(5.80,8.64)
Bulut D,2011 I°=84.6% P=0.000 6.53(5.10,7.96)
Miiller J,2000" I’=0.0% P=0.576 5.57(5.13,6.02)
Felix SB, 2000
Yoshikawa T, 2016
woesoy  we 313 01 DCM B . S-HT45 R R 5 X IR AL
Buu 02018 S docoszon - os IA 28 NYHA .G IIRE 203 2 W ol (P <<
g\?ifz:nflya?;s.s%,ko.152) ‘—é ;ZZ :4112125331;5) 1016.1050 0.000 1); LVEF F##H0 6. 70 % (95 % CI ;5. 28~

To b T 8.12), LVEDD “F #7358 /N 3.65 mm (95% CI: —

B8 BZHZWMIETH DCM & LVEDD ik
HE
Figure 8 Forest plot of LVEDD

Funnel plot with pseudo 95% confidence limits

0 4
/N
/. b \\
/// ° \\\ .

1 / . \
e ° /// \\\
a
s // \\
= 2 / q \ °
= / \
2 / N

/ \
3 | // \\
/ \
// ° \\
// o \\
4 | / ° \
5 0 5 10 15
WMD
B9 F3HE
Figure 9 Funnel plot

3 itig

2016 4F 3¢ [ I W ¥ AR 36 97 48 i 4T TA 9T
FHTHO WU R DCM B (12K . B &
EHE Y HAETFR E T 1A ISP AR YT DCM. 19 9%
Bt . A T N E R RGE TA J7 R H]
T DCM ## % E N DCM 1 1A (7 BAF —E 38
SR ELEESH D RITAA 11 FE5E 5

4.12~—3.19),

M TR o 8 H BRI, 25 2 0 B AUk LVEF
X — &5 R bR AT WAL AT . T BB, TG T
L 27 B TA #fRE B % B DCM B 3
LVEF, Staudt %" #F57 oR 7 B TA J7 ik al
fli DCM B H W &2 L ERETE 6 A~ H N3 2
B OF BT R S AT AR ST RO Y . BB 4w
FRRT IABITIE DCM 3 50 LA i 25 1k
K IA W7t & 7E Maller S50 #5817 Bl
DCM & #:2Z i TA 367 )5 . Pt Bi-ABB 71y
JKEN 6 G E B (LU FRES] 1LU LR, H.
TE 1 AEBE VI PR R AE 1LU A2 47, BB 1Y A0
R A B E R 5. Knebel 410 fF 5% 45 5 $2R
TA 73 0] LRE I DCM B3 ROk 3 4F 0 J1 528
1) %%, Reinthaler %27 5% & B, 15 ) DCM
SBE B2 R TA RYT O e AR A LVEF 83 3R
JTIG (41,7 £ 27. A 0 7 5 v 5iE R 15 Ak,
LVEF B&AK, FRRAT TA IR 9745 BE Bl O ) 3 i i
ARFN LVEF (B 3036 08 B2 | WaR . thsh A
W A BA K DCM B E#2Z 1A GBI 5. LVEF
WA Rk B, R TA N T
DCM #8345 1l BB A5 K B[] 19 3k 25, (A BE 0 LB 4
kSR A T IR AT PR W, 2 B R AT
BIA YT . TAYFEHERE ] T30 H i i) DCM



755 4 G e W R 1 B T SR B UG J8 8 B9 1 s A1 i o O 25 2R e A

HE Fang.,et al. A case report and meta-analysis for immunoadsorption therapy in dilated cardiomyopathy

* 239 -

B,

WATHI W B4 s . TA/1gG JRIF 4 DCM
# LVEF B3 838, M 1A 3G 97 4 DCM & #
LVEF %A . FB0F58 & B, # BkE 5 1eG
CIND e IR =7 NN Sl S NN R L N NN E
YR - IK S VR R — Bh S e SR T O v T
DCM, 18 R4 yr ™). #:%Z IARIF e kW
lgG KF-REAR, Y 1gG KT 5 g/ dL B, 2t B X
B m ., Heah UM R 1eG 5 B 40 £ W Fe %
N | SR O RN A < I = 7 Ny
A L, R R, 2B TA BT
HALEE R 2L 1gG #hFRIRTT . AL A 3 T TA
JG TG TgG #b 78 B B9, B T 0F 50 B B /0 HL 5 o
K TA TG IgG #h 797 X DCM. 35 1997 3%
B — 9T 8 E . Yoshikawa 2505 Bt )7 45 5
TR € R W B AR R AT TA IR YT 5 R AT 1A
WIFRE B LS LVEF 2% K48 H%8E X
(P=0.22) ;{05 FL A0 b, il FH €0 520 1R W% B A
T IAWBIT JG 4  0 3h E LVEF & %3E (P
<0.01), 2R A7 DCM i & 7 50
T itE— 2B B AIE

HRTA R TA JFE7E DCM BE gk ss T8
KIFEFHONBER N ERR . Yoshikawa £ % B
TA 7 X B L b0 LT AR 36 & i DCM (8 357
3 T AMEAR B DCM. R 19 8 i oK 1 I
25, TA PP 8UR B2 50 Bi-AAB % 1gG-3 W
FKIEBRM Y, Dandel ZP BHF SRR 1A J7 5
A el 3t B TS s M T 90 B-AAB B, Bt
T BH P Y B B E 3252 TA JRYT )5 LVEF i3 i %
DA TE =5 GO E #S R/ 20 5 ol B 2% ) A A R T
o UL, 7E A 4 & b, AT IR T BT Bi-AAB
BHAE 9 BB B AT TA IR IR BUS RT3

ARFFZEREHT SRR . O H g A 11 5% Sk
FEAR RIS L BE U i) ) 0 0, 4l 1 2 M 1R R
D UTA BT RO VA il — RS O A
TR AT AR AN S B L TR BB AR AT T8 4K 1Y R IR 4L
W5, GetData # {4 #2 Bt Pokrovsky SN. 2013,
Felix SB. 2000 il Staudt A. 2001 X 3 f§ X & 1A
ZH AN BB 2H BT IS Y LVEF {4 ; @ M % 5 ok #47
TA YT X BT, TA 41T B 2 I 25 10 22 B3R 4L
Lo T AN AR T A 2 R X R A B 5 — A5 IR S
VL EZ5ie . —I00RE OC 14 R 78 I AL G B 56 1 AE BE
47 (Clinical Trials. gov; NCT 00558584) ,

B2 IA YT IR RE A B 2 sE DCM B O DI RE AN
O NEE Y L G20 T AR . ARSI T TA R
J7 DCM 19 1IE 9% , 1 32 40 A BIF 50 250 R o & 114 FR
il o T PRYT R0AT s B B 22 i oL L RORE AR A B AL

X B SR T LAB UL

ETES

A A 3 3 P WO A7 AR ) 4 o 58

S % ik
(1] PRS0 MV T 7 b 25 R LG LA O WL B

(2]

(3]

(4]

[5]

(6]

7]

(8]

9]

[10]

[11]

[12]

[13]

fEA. TEY RO IURZE ARG R IR
DR, 2018, 34(05):421-434.

Cooper LT Jr. The natural history and role of immu-
noadsorption in dilated cardiomyopathy[J]. J Clin
Apher, 2005, 20(4):256-260.

Tkeda U, Kasai H,Izawa A, et al. Immunoadsorption
therapy for patients with dilated cardiomyopathy and
heart failure[ J]. Curr Cardiol Rev,2008.4 (3):219-
222.

Caforio AL, Tona F, Bottaro S, et al. Clinical impli-
cations of anti-heart autoantibodies in myocarditis and
dilated cardiomyopathy[]J]. Autoimmunity, 2008, 41
(1) :35-45.

Dandel M, Wallukat G, Potapov E, et al. Role of §;-
adrenoceptor autoantibodies in the pathogenesis of di-
lated cardiomyopathy[J]. Immunobiology, 2012, 217
(5):511-520.

Wallukat G, Reinke P, Dorffel WV, et al. Removal of
autoantibodies in dilated cardiomyopathy by immuno-
adsorption[J]. Int J Cardiol,1996,54(2) :191-195.
Pokrovsky SN, Ezhov MV, Safarova MS, et al. Ig a-
pheresis for the treatment of severe DCM patients
[J]1. Atheroscler Suppl,2013,14(1):213-218.

Bulut D, Creutzenberg G, Miigge A. The number of
regulatory T cells correlates with hemodynamic im-
provement in patients with inflammatory dilated car-
diomyopathy after immunoadsorption therapy [ JJ.
Scand J Immunol,2013,77(1) :54-61.
Kallwellis-Opara A, Staudt A, Trimpert C, et al. Im-
munoadsorption and subsequent immunoglobulin sub-
stitution decreases myocardial gene expression of
desmin in dilated cardiomyopathy [J]. J Mol Med
(Berl) ,2007,85(12) :1429-1435.

Knebel F, Bohm M, Staudt A, et al. Reduction of
morbidity by immunoadsorption therapy in patients
with dilated cardiomyopathy[ J]. Int J Cardiol, 2004,
97(3):517-520.

Miiller J, Wallukat G,Dandel M, et al. Immunoglob-
ulin adsorption in patients with idiopathic dilated car-
diomyopathy[ J]. Circulation,2000,101(4) :385-391.
Staudt A, Staudt Y, Hummel A, et al. Effects of Im-
munoadsorption on the nt-BNP and nt-ANP Plasma
Levels of Patients Suffering From Dilated Cardiomy-
opathy[J]. Ther Apher Dial,2006,10(1) :42-48.

Felix SB, Staudt A, Dérffel WV, et al. Hemodynamic
effects of immunoadsorption and subsequent immuno-

globulin substitution in dilated cardiomyopathy:three-



¢ 240 -

755 4 G e W R 1 B T SR B UG J8 8 B9 1 s A1 i o O 25 2R e A

HE Fang.,et al. A case report and meta-analysis for immunoadsorption therapy in dilated cardiomyopathy

[14]

[15]

[16]

[17]

[18]

month results from a randomized study[J]. ] Am Coll
Cardiol,2000,35(6) :1590-1598.

Staudt A,Schaper F,Stangl V,et al. Immunohistolog-
ical changes in dilated cardiomyopathy induced by im-
munoadsorption therapy and subsequent immunoglob-
ulin substitution[ ] ]. Circulation,2001,103(22) :2681-
2686.

Herda LR, Trimpert C,Nauke U, et al. Effects of im-
munoadsorption and subsequent immunoglobulin G
substitution on cardiopulmonary exercise capacity in
patients with dilated cardiomyopathy[J]. Am Heart
J,2010,159(5) :809-816.

Yoshikawa T, Baba A, Akaishi M, et al. Immunoad-
sorption therapy for dilated cardiomyopathy using
tryptophan columnA prospective, multicenter, ran-
domized, within-patient and parallel-group compara-
tive study to evaluate efficacy and safety[J]. ] Clin
Apher,2016,31(6) :535-544.

Bulut D, Scheeler M, Niedballa LM, et al. Effects of
immunoadsorption on endothelial function, circulating
endothelial progenitor cells and circulating microparti-
cles in patients with inflammatory dilated cardiomy-
opathy[J]. Clin Res Cardiol,2011,100(7) :603-610.
Bian RT.Wang ZT.Li WY. Immunoadsorption treat-
ment for dilated cardiomyopathy: A PRISMA-compli-
ant systematic review and meta-analysis[ J ]. Medicine

(Baltimore) ,2021.,100(26) ;:e26475.

[19] Jadad AR, Moore RA, Carroll D, et al. Assessing the

[20]

[21]

quality of reports of randomized clinical trials: Is
blinding necessary? [J]. Control Clin Trials,1996,17
(1) .1-12.

Peterson J, Welch V,Losos M, et al. The Newcastle-
Ottawa scale (NOS) for assessing the quality of non-
randomised studies in meta-analyses[ J]. Ottawa: Ot-
tawa Hospital Research Institute,2011:1-12.
Schwartz J,Padmanabhan A, Aqui N,et al. Guidelines

[22]

(23]

[24]

[26]

[27]

[28]

on the Use of Therapeutic Apheresis in Clinical Prac-
tice-Evidence-Based Approach from the Writing Com-
mittee of the American Society for Apheresis: The
Seventh Special Issue[J]. J Clin Apher,2016,31(3):
149-162.
Staudt A, Hummel A, Ruppert J, et al. Immunoad-
sorption in dilated cardiomyopathy: 6-month results
from a randomized study[J]. Am Heart J,2006,152
(4):712. e711-716.
Reinthaler M, Empen K, Herda LR, et al. The effect
of a repeated immunoadsorption in patients with dilat-
ed cardiomyopathy after recurrence of severe heart
failure symptoms[J]. ] Clin Apher,2015,30(4):217-
223.
Doesch AO, Konstandin M, Celik S, et al. Effects of
protein A immunoadsorption in patients with ad-
vanced chronic dilated cardiomyopathy [J]. J Clin
Apher,2009,24(4) :141-149.
Dwyer JM. Manipulating the immune system with im-
mune globulin[J]. N Engl ] Med, 1992,326(2):107-
116.
Roifman CM, Levison H,Gelfand EW. High-dose ver-
sus low-dose intravenous immunoglobulin in hypoga-
mmaglobulinaemia and chronic lung disease[]J]. Lan-
cet,1987,1(8541):1075-1077.
Staudt A, Doérr M, Staudt Y, et al. Role of immuno-
globulin G3 subclass in dilated cardiomyopathy: re-
sults from protein A immunoadsorption [ J ]. Am
Heart J,2005,150(4) :729-736.
Dandel M, Wallukat G, Englert A, et al. Long-term
benefits of immunoadsorption in f (1)-adrenoceptor
autoantibody-positive transplant candidates with dilat-
ed cardiomyopathy [ ] ]. Eur J Heart Fail, 2012, 14
(12):1374-1388.

Ok A3 B #1.2022-01-07)



