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INTRODUCTION:  Acute stroke is a key NHS priority with new hyperacute stroke units [HASUs] delivering prompt thrombolytic therapy for ischaemic stroke in qualifying patients. There is no national or European data on the safety and efficacy of thrombolysis in patients with chronic kidney disease [CKD] who are known to have a greater incidence of stroke that reaches a peak in those on dialysis. We therefore examined the effect of renal impairment on outcomes following thrombolysis for acute stroke at our centre. 
METHODS:  We examined all patients treated per protocol with alteplase for acute ischaemic stroke at the HASU at our centre from 1st December 2009 – 14th January 2010. Stroke severity was recorded using the NIH Stroke Scale [NIHSS] at 0, 2 & 24hrs as well as at 7 days in those patients who remained inpatients at our centre. Time to treatment was defined as the interval between symptom onset and the administration of alteplase. Established risk factors for stroke were coded on admission and eGFR was calculated using the 4-variable MDRD equation. 
RESULTS: 100 patients were treated during the study period [mean age 71.5±11.9yrs, 61% male, 77% Caucasian, 29% diabetic, median eGFR 73ml/min [IQR 53-90ml/min]. 32% patients had an eGFR<60ml/min and one patient was established on maintenance haemodialysis. Diabetes was more prevalent in patients with renal impairment (44% vs 20%, p=0.005) but there were no other significant differences in the prevalence of hypertension, established cerebrovascular disease, atrial fibrillation or hyperlipidaemia between the groups.


Median NIHSS score at presentation was 10 [IQR 7-15], median time to treatment was 2.5hrs from symptom onset [IQR 2.0-3.3hrs] with no significant difference between groups [p=0.7 & p=0.8 respectively]. Thrombolysis improved the median NIHSS score by 3 at 2hrs, 6 at 24hrs and by 7 at one week [n=82].


Renal impairment at presentation was the single dominant factor influencing the efficacy of thrombolytic therapy. Patients with eGFR<60ml/min had on average 32% less improvement in NIHSS score at 24hrs compared to those with eGFR>60ml/min on univariate analysis [p=0.03]. This persisted on multivariate analysis after adjusting for stroke severity at presentation [38% less, p=0.02] extending to one week [38% less, p=0.02]. Patient age, gender, ethnicity, time to treatment and major comorbid conditions had no significant effect on treatment outcome. 


Renal impairment did not significantly affect the chance of home discharge following treatment [OR. 0.80, p=0.7]. There was no difference in haemorrhagic complications between groups [5 patients, 1 with CKD, p=0.9]. 7-day mortality was 4% and not influenced by renal impairment occurring almost exclusively in patients aged >80yrs at time of treatment [n=3/4].
CONCLUSIONS: In the first European study of its kind to date we demonstrate significant attenuation of neurological outcome following thrombolysis for acute stroke in patients with renal impairment but no excess in haemorrhagic complications. This may relate to greater subclinical cerebrovascular burden with renal insufficiency and uraemic endothelial dysfunction. 
We are conducting a regional study on outcomes in the setting of an urgent need for national appraisal of functional and psychosocial outcomes with thrombolysis in CKD.
