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[Abstract] Objective To assess the benefits and risks of resumption of antiplatelet therapy in
patients after intracranial hemorrhage (ICH) by Meta-analysis. Methods Retrieve relevant case-control
studies or cohort studies from online databases (January 1, 1990-June 1, 2018) as PubMed, EMBASE/
SCOPUS and Cochrane Online Library with key words: intracranial hemorrhages, intracerebral hemorrhages,
brain hemorrhages, antiplatelet, restart, resumption. Selection of studies was performed according to pre-
designed inclusion and exclusion criteria. Quality of studies was evaluated by using Newcastle - Ottawa
Scale (NOS). All data were pooled by RevMan 5.2 software for Meta-analysis. Results The research
enrolled 4403 articles, from which 12 high-quality (NOS = 6 scores) studies were chosen after excluding
duplicates and those not meeting the inclusion criteria. A total of 4191 cases (1325 cases with resumption
of antiplatelet therapy and 2866 cases without resumption of antiplatelet therapy) were included. Meta-
analysis showed that comparing with non - resumption of antiplatelet therapy, resumption of antiplatelet
therapy was effective in reducing the incidence of ischemic vascular events (RR = 0.700, 95% CI:
0.570-0.850; P =0.001). There were no significant differences in the risk of ICH recurrence or hematoma
expansion (RR =0.830, 95%CI: 0.580-1.170; P =0.290) and the incidence of vascular death (RR =1.300,
95% CI: 0.920-1.840; P = 0.140) between patients with and without resumption of antiplatelet therapy.
Conclusions Resumption of antiplatelet therapy in patients after primary ICH effectively reduced the risk
of ischemic vascular events, without significant increase of risk of ICH recurrence or hematoma expansion
and the occurrence of vascular death.
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Table 1. Basic characteristics and quality assessment of included 12 studies
Sex [case (%)] . Timing of
Study Country Group N /'\ge Site of ICH ) Typle Ofl antiplatelet Follow-up —
Male Female (year) antiplatelet resumption (score)
Viswanathan, USA Antiplatelet 46 Lobar, Aspirin 5.40 months  19.50 months 7
0.
etal " (2006) 114 (55.07) 93 (44.93) 55.00 deep cerebral
Non-antiplatelet 161 — —
Biffi, et al " USA Antiplatelet 16 8 (8/16) 8 (8/16) 74.10+ 6.10 Lobar Aspirin 7.50 months ~ 34.30 months 8
(2010)
Non-antiplatelet 88 53 (60.23) 35(39.77) 7220+ 8.20 — -
Flynn, et al ' UK Antiplatelet 120 58(48.33) 62 (51.67) 70.30 Lobar, Aspirin/ 14.80 months  36.50 months 8
(2010) deep cerebral  clopidogrel/
dipyridamole
Non-antiplatelet 297 151 (50.84) 146 (49.16) 69.70 — -
Jia and Zhou * China Antiplatelet 100 68 (68.00) 32(32.00) 61.74+14.85 Lobar, Aspirin/ 6.30 months ~ 12.00-38.00 6
(2011) deep cerebral  clopidogrel months
Non-antiplatelet 156 95 (60.90) 61 (39.10) 63.12+13.91 — —
Weimara, etal " Germany  Antiplatelet 132 Lobar, — — 23.50 months 7
(2011) . 266 (58.46) 189 (41.54) 68.50 deep cerebral
Non-antiplatelet 323 — —
Chong, et al ™ China Antiplatelet 56 38(67.86) 18(32.14) 64.20+ 1.70 Intracerebral, Aspirin 2780+ 4.10 62.20 months 7
(2012) subdural, months
Non-antiplatelet 384 236 (61.46) 148 (38.54) 58.50+ 0.80 subarachnoid — —
Teo, et al ' China Antiplatelet 8 Lobar, Aspirin/ — 2.50 years 7
(2014) deep cerebral,  clopidogrel
8 (8/17 9(9/17) 74.30+10.50
Non-antiplatelet 9 ®17) onm r-ere‘bellum, — —
brainstem,
intraventricular
Chen, etal " China Antiplatelet 72 Intracerebral Aspirin — — 6
(2015) . 156 (57.99) 113 (42.01) 67.10+12.10
Non-antiplatelet 197 — —
Nielsen, etal " Denmark  Antiplatelet 527 Intracerebral, Aspirin/ 24.00 d 5.00 years 7
(2015) 640 (62.02) 392 (37.98) 78.00 subdural,  thienopyridines
Non-antiplatelet 505 subarachnoid — —
Guha, etal " Canada  Antiplatelet 85 Subdural Aspirin/ — 3.10 months 7
(2016) _ _ 72.30 + 13.60 clopidogrel
Non-antiplatelet 79 — —
Teo, et al " China Antiplatelet 37  28(75.68)  9(24.32) 70.90+11.80 Intracerebral Aspirin/ 87.00 d 3.50 years 7
(2017) clopidogrel
Non-antiplatelet 72 45 (62.50) 27 (37.50) 73.70+11.60 — —
Chen, et al ™ USA Antiplatelet 126 85(67.46) 41 (32.54) 65.00 Lobar, — Within 90.00 d - 8
(2018) . deep cerebral
Non-antiplatelet 595 358 (60.17) 237 (39.83) 62.00 — —

—,not available , & X . ICH,intracranial hemorrhage, AP $ I ;NOS,Neweastle-Ottawa Seale, Neweastle-Ottawa BEF
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Antiplatelet Non-antiplatelet Weight RR RR
Study or subgroup Events  Total  Events  Total (%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Viswanathan, et al " (2006) 4 46 7 161 1.600  2.00000.610, 6.530] o B
Biffi, et al " (2010) 4 16 14 88 2300 1.57000.590, 4.170] 1T
Flynn, et al > (2010) 1 120 28 297 8.400  0.090[0.010, 0.640] ——
Weimara, et al " (2011) 7 132 20 323 6.100  0.860[0.370, 1.980] —_—
Jia and Zhou "' (2011) 5 100 38 156 15500 0.62000.360, 1.060] —
Chong, et al " (2012) 5 56 24 384 3200 1.430[0.570, 3.590] ——
Teo, et al ' (2014) 5 8 7 9 3500  0.080[0.420, 1.520] —
Nielsen, et al ™™ (2015) 76 527 108 505 57.800  0.67000.520, 0.880] B
Guha, et al ™ (2016) 2 85 3 79 1.600  0.620[0.110, 3.610] —_—
Total (95%CI) 1090 2002 100.000  0.700[0.570, 0.850] &
Total events 119 249

Heterogeneity: x*=12.920, df=8 (P=0.110); I*=38.000%
Test for overall effect: Z=3.490 (P=0.001)
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Fieure 2 Forest plot for comparison of the incidence rate of ischemic vascular events after ICH between 2 groups.
Antiplatelet Non-antiplatelet Weight RR RR
Study or subgroup Fvents  Total Events  Total (%) M-H, Random, 95%CI M-H, Random, 95%CI
Viswanathan, et al " (2006) 7 46 32 161 11.000 0.7700.360, 1.620] ——
Flynn, et al * (2010) 2 120 12 297 4.500 0.410[0.090, 1.820] F—
Biffi, et al "' (2010) 2 16 6 88 4.400 1.830[0.410, 8.290] ————
Jia and Zhou ' (2011) 14 100 23 156 13.200 0.950[0.510, 1.760] —a—
Weimara, et al ™ (2011) 1 132 8 323 2.600  0.310[0.040, 2.420] e B
Chong, et al ™' (2012) 3 56 44 384 6.700 0.47000.150, 1.460] et
Chen, et al ' (2015) 14 72 20 197 13.000 1.920[1.020, 3.590] —
Teo, et al " (2014) 1 8 1 9 1.700  1.130[0.080, 15.190]
Nielsen, et al ™ (2015) 34 527 72 505 17.400 0.45000.310, 0.670] =t
Guha, et al ' (2016) 34 85 36 79 18.000 0.880[0.620, 1.250] ——
Teo, et al "' (2017) 5 37 8 72 7.500 1.22000.430, 3.460] ——
Total (95%CI) 1199 2271 100.000 0.830[0.580, 1.170] ‘
Total events 117 262

Heterogeneity: Tau’ =0.150, X’ =20.910, df =10 (P =0.020); I* = 52.000%
Test for overall effect: Z=1.060 (P =0.290)
&3

1
L)
0.010

t
0.100

Favors (antiplatelet)

R BN ST 2H -5 R SR PO /NIIG T A AR U R IR R s O R AR R L Y AR

Figure 3 Forest plot for comparison of the incidence rate of ICH recurrence or hematoma expansion after ICH between 2 groups.
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Study or subgroup Fvents  Total Events  Total (%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Viswanathan, et al " (2006) 7 46 24 161 22.800  1.02000.470, 2.220] JE——
Weimara, et al '* (2011) 23 132 27 323 33.500  2.080[1.240, 3.500] —-—
Teo, et al " (2017) 3 37 9 72 13.100  0.650[0.190, 2.250] e
Chen, et al ™ (2018) 8 126 41 595 30.600  0.920(0.440, 1.920]
Total (95%CI) 341 1151 100.000 1.300(0.920, 1.840]
Total events 41 101
L 'S i
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Figure 4 Forest plot for comparison of the incidence rate of vascular death after ICH between 2 groups.
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Table 2. Sensitivity analysis of interconversion between fixed effects model and random effects model, and exchange of
statistic values

Excluding low-quality articles Switching model Exchange of statistic value

Ttem

RR value  RR 95%Cl P value RR value RR 95%CI P value OR value OR 95%ClI P value
ICH recurrence or 0.920 0.720-1.160  0.470 0.730 0.600-0.900 0.002 0.790 0.520-1.180 0.250
hematoma expansion
Ischemic vascular events — — — 0.810 0.590-1.130 0.220 0.650 0.500-0.830 0.001
Vascular death — — — 1.210 0.720-2.030 0.480 1.340 0.910-1.980 0.140

— . low-quality articles were not included, JLAIX BT # SCHK . ICH, intracranial hemorrhage , /P Hi Ifil
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Figure 1 Optical microscopy findings HE staining The
internal granule cell layer of the cerebellum was filled with
dysplastic  ganglion cells (Panel la). x 40  Focal
magnified, medium to large ganglion cells with mild
cytologic abnormalities could be seen (Panel 1b). x 200
Figure 2 Optical microscopy findings showed the nuclei of
dysplastic  ganglion  cells were positive for NeuN.
Immunohistochemical staining (EnVision) x40
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