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[Abstract] Objective To systematically review the efficacy and safety of recombinant tissue-type
plasminogen activator (rt - PA) intravenous thrombolysis in the treatment of acute ischemic stroke with
hyperdense middle cerebral artery sign (HMCAS) on CT images. Methods Search online databases such
as PubMed, EMBASE/SCOPUS, Cochrane Central Register of Controlled Trials (CENTRAL) and China
Biology Medicine (CBM) from January 1994 to December 2014 with key words: hyperdense middle cerebral
artery sign/HMCAS/hyperdense artery sign/hyperdense cerebral artery sign, ischemic stroke/cerebral
infarction/brain infarction/cerebral embolism, thrombolysis/thrombolytic therapy/rt - PA/recombinant tissue
plasminogen activator both in Chinese and English, to collect randomized controlled trials (RCTs) or non-

RCTs about rt-PA treating patients with acute ischemic stroke and HMCAS. Two reviewers independently
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screened literatures according to the inclusion and exclusion criteria, extracted data, and assessed the risk
of bias of included studies. Newcastle - Ottawa Scale (NOS) was used for quality assessment, and Meta -
analysis was performed using RevMan 5.2 software. Results A total of 8 studies were included after
excluding duplicate ones and those which did not meet the inclusion criteria from 166 articles. There were
11 373 patients, including 2455 cases complicated with HMCAS (2316 treated by rt-PA and 139 treated by
placebo) and 8918 cases without HMCAS. Meta-analysis showed the occurrence of unfavorable outcome in
rt-PA treatment was significantly decreased compared to placebo in HMCAS-positive patients (OR = 0.360,
95%CI: 0.150-0.850; P = 0.020), while there was no statistical difference in the occurrence of symptomatic
intracerebral hemorrhage (sICH) between rt-PA and placebo treatment in HMCAS-positive patients (OR =
1.640, 95%CI: 0.380-7.040; P = 0.500). Meta-analysis also showed unfavorable outcome of rt-PA treatment
was significantly higher in HMCAS - positive than in HMCAS - negative patients (OR = 2.830, 95% CI:
2.550-3.150; P = 0.000), while there was no statistical difference in the occurrence of sICH after rt-PA
treatment (OR = 1.090, 95% CI: 0.500-2.410; P = 0.820). Conclusions Although rt- PA intravenous
thrombolysis is safe and effective in the treatment for HMCAS-positive patients with acute ischemic stroke,

unfavorable outcome is easy to occur after 3 months of onset, however, the risk of symptomatic intracerebral

hemorrhage is low.
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Table 1. General data and quality evaluation of 8 studies included in the systematic review
Gop N O e gy Dl Defaiionof NS
Agarwal, etal (2004) HMCAS (+) 15 Not available Not available ~ rt-PA 0.90 mg/kg ~ mRS 2-6 Not available 6
HMCAS (-) 51 Not available Not available  rt-PA 0.90 mg/kg
Qureshi, et al ™ (2006) HMCAS (+) mRS 2-6 Not available 6
rt-PA 36 Not available Not available  rt-PA 0.90 mg/kg
Placebo 55 Not available Not available ~ Placebo
HMCAS (-) 271 Not available Not available  rt-PA 0.90 mg/kg
Nichols, etal * (2008) rt-PA 37 15(40.54)  22(59.46) 69.6010.90 ri-PA 0.90 mg/kg  Not available SITS-MOST 6
Placebo 42 11 (26.19) 31(73.81) 63.70+£11.70  Placebo
Georgiadis, et al ™ (2009)  rt-PA 71 415775  30(42.25)  63.00  n-PA 090 mgkg mRS2-6 SITS-MOST 6
Placebo 42 21 (50.00) 21 (50.00) 58.00 Placebo
Aries, et al " (2009) HMCAS (+) 104 60(57.69) 44 (4231) 67.00+14.00 rt-PA 0.90 mglkg  mRS 2-6 SITS-MOST 6
HMCAS (-) 280  140(50.00) 140 (50.00) 68.00+14.00 rt-PA 0.90 me/ke
Kharitonova, et al ™™ (2000)* HMCAS (+) 1905 1107 (58.11) 798 (41.89)  70.00  r-PA 0.90 mgke  mRS 3-6 SITS-MOST 4
HMCAS (<) 8118 4757 (58.60) 3361 (41.40)  68.00  rt-PA 0.90 mg/kg
Abul-Kasim, et al ' (2010) HMCAS (+) 39 Not available 68.00+13.00 rt-PA with mRS 3-6 Parenchymal 6
unknown dose hemorrhage
HMCAS (-) 81 Not available 71.00£11.00 1t-PA with
unknown dose
Palival, etal ® (2012)  HMCAS(+) 109  69(63.30)  40(36.70)  63.00  1-PA 0.90 mgkg  mRS2-6 Not available 6
HMCAS () 117 72(61.54)  45(3846)  65.00  rt-PA 0.90 mg/kg

#230 cases were lost to follow up in HMCAS (+) group and 1178 in HMCAS (-

) in the comparison of risk for unfavorable outcome; 76 cases

were lost in HMCAS (+) group and 373 in HMCAS (=) in the comparison of occurrence of sICH ; X HUHFFE HLAE ri-PA # KA A2 3697 A IR ek &
JF HMCAS S AN BT XU I, 16 2 56 17 230 1) X B e 77 1178 81 5 LU ve-PA KV 2 VA 97 5 7 BOR 4 JF HMCAS A8 9 R R /5T 1A
I AR R I A e 5 76 1) N RRZH R 373 .+, positive, FHE ; —, negative, 11 . sICH, symptomatic intracerebral hemorrhage , % K
P 5 N I s NOS, Newcastle-Ottawa Scale, Newcastle-Ottawa 1 % ; HMCAS , hyperdense middle cerebral artery sign, K ik o 2l ik 55 %5 BEAF 5 ri-
PA,recombinant tissue-type plasminogen activator, 5 41 2 21 T £ 15 i J5L 0% ¥ s mRS, modified Rankin Scale, { B Rankin £ 3 ; SITS-MOST,
Safe Tmplementation of Thrombolysis in Stroke-Minitoring Study, I 4% H1 5 A2 4 4 Pk W I A 5
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rt-PA Placebo

Test for overall effect: Z=2.320 (P =0.020)

&2

Study or subgroup E o ) M. Weight AOR . AOR o
Svents T'otal Events Total (%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Qureshi, etal ™ (2006) 26 36 45 55 53.200  0.580[0.210, 1.570] ——
Georgiadis, etal "™ (2009) 59 71 41 42 46.800  0.120[0.020, 0.960] ————
Total (95%Cl) 107 97 100.000  0.360(0.150, 0.850] <@
Total events 85 86
Heterogeneity: x’=1.920, df=1 (P =0.170); I’ = 48.000% 0.(=)10 O.IIOO 1.000 1().(=)00 100.050

Favors (rt-PA) Favors (placebo)

rt-PA, recombinant tissue-type plasminogen activator, B 41 21 24 78 2F 45 [ig b5 3005 40

rt-PA # KA 5 22 RERNR ST 6 01 HMCAS 19 2Pk e i P A v /8 35 R BT XU L35 1 A bk P

Figure 2 Forest plot for comparison of the occurrence of unfavorable outcome in HMCAS (+) patients after rt-PA therapy or placebo.

3
Figure 3

Test for subgroup differences: x*=0.790, df =1 (P =0.370); I’ =0.000%

HMCAS (+) HMCAS () weight OR OR
Study or subgroup Events  Total Events Total (%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI
mRS 2-6
Agarwal, et al ™ (2004) 13 15 27 51 0.400  5.780[ 1.180, 28.250] _—
Qureshi, et al ™ (2006) 26 36 151 271 2.300  2.070[0.960, 4.450] ——
Aries, et al """ (2009) 75 104 134 280 4.800 2.820[1.730, 4.590] ——
Paliwal, et al ™' (2012) 62 109 46 117 4.500  2.040[1.200, 3.460] ——
Subtotal (95%CI) 264 719 12.000 2.470[1.800, 3.400] ¢
Total events 176 358
Heterogeneity: x°=2.100, df =3 (P =0.550); I’=0.000%
Test for overall effect: Z=5.600 (P =0.000)
mRS 3-6
Kharitonova, et al *' (2009) 1160 1675 3051 6940  86.400 2.870[2.560, 3.220] [ |
Abul-Kasim, et al '’ (2010) 27 39 32 81 1.500 3.450[1.530, 7.770] E—
Subtotal (95%CI) 1714 7021 88.000 2.880[2.570, 3.230] ¢
Total events 1187 3083
Heterogeneity: x°=0.190, df =1 (P =0.660); I’ = 0.000%
Test for overall effect: Z=18.350 (P =0.000)
Total (95%CI) 1978 7740 100.000  2.830[2.550, 3.150] ’
Total events 1363 3441
Heterogeneity: x*=3.190, df =5 (P =0.670); I’ = 0.000% I } } |
Test for overall effect: Z=19.170 (P =0.000) 0.010  0.100  1.000  10.000 100.000
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Forest plot for comparison of the occurrence of unfavorable outcome in HMCAS (+) or HMCAS (-) patients after rt-PA therapy.
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rt-PA Placebo

Study or subgroup E Weight .OR o -OR
vents Total  Events Total (%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Nichols, et al ** (2008) 4 37 2 42 57.400  2.420(0.420, 14.070] ——
Georgiadis, et al ™ (2009) 1 71 1 42 42.600  0.590[0.040, 9.620] L
Total (95%CI) 108 84  100.000  1.640(0.380, 7.040] <
Total events 5 3
1 1 ] ]

Heterogeneity: x*=0.710, df=1 (P =0.400); I’ =0.000%
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Figure 4 Forest plot for comparison of the occurrence of sSICH in HMCAS (+) patients after rt-PA therapy or placebo.

Test for overall effect: Z=0.220 (P =0.820)
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Figure 5 Forest plot for comparison of the occurrence of sSICH in HMCAS (+) or HMCAS (-) patients after rt-PA therapy.
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Table 2. Sensitive analysis of interconversion bewteen fixed effects model and random effects model
Switch model Switch model
Item Item
OR value OR 95%C1 P value OR value OR 95%CI P value
Unfavorable outcome Symptomatic intracerebral hemorrhage
Group A 0.340 0.080-1.540 0.160 Group A 1.620 0.370-7.190 0.520
Group B 2.830 2.540-3.150 0.000 Group B 0.830 0.570-1.210 0.330
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