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Low estimated GFR predicts hemorrhagic transformation in acute ischemic
stroke: A meta-analysis

Gaurav Nepal
Department of Internal Medicine, Tribhuvan University Institute of Medicine, Nepal

Objectives: Acute ischemic stroke (AIS) is often complicated by subsequent hemorrhagic
transformation (HT). Patients with renal insufficiency have associated endothelial and platelet
dysfunction and have a higher risk of bleeding. Therefore, we performed a meta-analysis to
determine the relationship between renal impairment as indicated by low eGFR and HT in patients
with AIS.

Methods: This current meta-analysis was conducted in accordance with the guidance of the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement. Relative
risk estimates of all included studies were pooled to calculate pooled OR and 95% CI.

Results: Our meta-analysis included 14 studies. Meta-analysis showed that patients with poor renal
function as indicated by low eGFR had a higher risk of developing any intra cranial hemorrhage (ICH)
(OR: 1.7; 95% CI: 1.13 to 2.57; p= 0.011) and symptomatic intra cranial hemorrhage (SICH) (OR:
1.7; 95% CI: 1.32 to 2.17; p= 0.000). In subgroup analysis, patients with poor renal function (eGFR
< 60 and < 30) had higher risk of developing any ICH. However, this was only significant for those
with eGFR < 30. There was increased risk of any ICH in both non-thrombolysed and thrombolysed
patients with poor renal function albeit later was not significant. Patients with poor renal function
(eGFR < 60 and < 30) had a significantly higher risk of developing SICH. Patients with poor renal
function who underwent thrombolysis had a significantly higher risk of developing SICH. However,
the level of significance was lost when non-thrombolysis cases were also included in the study.

Conclusions: Our meta-analysis showed that there is increased risk of any ICH and SICH in patients
with impaired renal function compared to the general population. The risk is increased in patients
with severe renal dysfunction (eGFR < 30) and those undergoing thrombolysis.
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Meta Analysis(Any ICH)

Study name

Statistics for each study

Odds ratio and 95% CI

Odds Lower Upper
ratio  limit limit Z-Value p-Value

Agrawal 2010 1885 0439 85879 0830 D0.373

MNaganuma 2011 1.810 1157 2832 21598 0.008

Lee tPA 2013 0.610 0.030 12407 -0.322 0.748

lee non-tPA 2013 3450 1440 8489 2767 0.006

Mearsh 2013 2440 1.048 5680 2.068 0.038

Micozkadioglu 2013 1.460 0.600 3.551 0.834 0404

Zhang 213 0830 0497 1387 -0.711 0477

Sobolewski 2013 1.030 0.800 1.1¥39 0428 (0.663

Tutuncu 2013 2870 1.140 7v.228 2237 0.025

Chao 2013 0730 0257 2070 -0.532 0554

Balian 2017 3100 2514 3822 10.587 0.000

Purrucker 2017 0880 0.350 2.837 -0.079 0.937

Liu2018 3.708 1.306 10530 2461 0.014

Over all 1704 1.131 2.569 2548 0.011
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Meta Analysis (SICH)
Study name Statistics for each study Odds ratioc and 35% CI
Odds Lower Upper
ratio  limit limit Z-Value p-Value
Hsieh 2013 1.030 0551 1924 00893 0.928 —
Lee 2013 2390 0720 7.937 1423 0.1556 “+——
Naganuma 2011 2.640 1.081 B447 2131 0.033 —e—
Tutuncu 2013 3.750 1437 9783 2702 0.007
Gensicke 2013 1.840 1.208 2228 3.172 0.002 | ]
Over all 1.698 1328 2175 4.190 0.000C 3
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