
 
 
 

Supplementary Materials 
 
 

Prediction and prognostication of neurological deterioration in patients with acute 

ICH – a hospital-based cohort study 

 
 

Ovesen et al. 2015 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Supplemental Methodology: 
 
Patients: 
The acute stroke service of Bispebjerg Hospital covers a well-defined catchment area consisting of 
the entire Capitol Region of Denmark (approximately 1.7 million inhabitants), and receives acute 
patients from this area every day, all year - as well as patients possibly eligible for intravenous 
thrombolysis on even dates by direct referral from paramedics, general practitioners, and other 
hospitals in the region. On arrival of an acute ICH patient, the on-call neurosurgeon in a 
neighbouring hospital (distance 3 km) is consulted based on the admitting physician’s discretion. 
The surgeon reviews CT images electronically, and a consensus-decision is made regarding instant 
surgical intervention or repeated contact in case of neurological deterioration. Patients admitted on 
vitamin-K antagonistic oral anticoagulation treatment and with an international normalized ratio 
(INR) > 1.7 are treated with prothrombin complex concentrate (PCC) and phytomenadion in order 
to reverse the anticoagulation effect; patients on factor Xa inhibitors are treated with PCC alone, 
and haemodialysis is considered in patients on directs thrombin-inhibitor treatment. Do-not-
resuscitate (DNR) orders are in our institution placed on the patients chart by the treating physician 
in consensus with the patient or the patient’s next of kin. It implies no resuscitation in case of 
cardiac/respiratory arrest and that the patient is not a candidate for mechanical ventilation should it 
be required. It does not necessarily imply discontinuation of on-going medical treatment 
 
Patient Characteristic Definitions:  
Prior stroke or transitory ischemic attack (TIA) was defined as a previous diagnosis of stroke or 
TIA. Hypertension (BP > 140/90mmHg) was defined as a history of untreated hypertension, the use 
antihypertensive medication on admission, or a diagnosis of hypertension during 
admission/outpatient clinic. The weekly consumption of alcohol was defined as excessive, if 
exceeding 252 g for men and 168 g for women. Active or prior smoking was defined as present use 
of tobacco or at least 3-pack years of prior use. The Charlson Index consists of 19 medial conditions 
each assigned a prognostic weight. The index is calculated by summing the weights. As the original 
score also includes cerebrovascular disease and hemiplegia, this was only added to the score, if 
these conditions existed before onset of the present stroke. The Charlson Index can include an age 
component, but this was not assigned in this study, as age was a separate variable. 
 
Radiology:  
Radiological imaging was conducted using 64-section multi-detector computed tomography 
scanners (MDCT) (Brilliance-64, Philips Medical Systems, Best, the Netherlands). Helical CTA 
from the aortic arch to vertex was performed using 120 kVp, 400 mAs/slice, collimation 64 x 0.625 
mm (isotropic voxel resolution), and 70 ml iodine intravenous contrast injection (Iohexol 350 
mg/ml) via an antecubital vein monitored with automated contrast tracking.  
 
Stroke In Progression (SIP) Score:  
The SIP-score is a shortened version of the Scandinavian Stroke Scale designed for monitoring 
purposes of acute stroke patients in Denmark. The score monitors the progression of symptoms in 
the arm, hand, and leg on the affected side of the body. In addition the patients ability to speak is 
monitored: 
 



Arm motor power - 6: raises arm with normal strength, 5: raises arm with reduced strength, 4: raises 
arm with flexion in the elbow, 2: can move but not against gravity, 0: Paralysis.  
Hand power - 6: Normal power, 4: Reduced strength in full range, 2: Some movements, fingertips 
do not reach palm, 0: Paralysis. 
Leg motor power - 6: raises leg with normal strength, 5: raises leg straight with reduced strength, 4: 
raises leg with flexion in the knee, 2: can move but not against gravity, 0: Paralysis.  
Speech - 10: no aphasia, 6: limited vocabulary or incoherent speech, 3: more than yes/no, but not 
longer sentences, 0: only yes/no or less 
 
 
 
 
 
 
 
 
 
 



Supplemental Tables:  
 
Supplemental table 1: Baseline characteristics and associations to early and late neurological deterioration 
 END No END p-value LND No LND p-value 
Male gender 45 (50.6%) 127 (60.5%) 0.126 13 (65.0%) 111 (60.3%) 0.811 
Age, y 73 (64-81) 70 (61-80) 0.062 81 (62-84) 70 (61-79) 0.068 
TTS, min 95 (73-132) 106 (80-144) 0.146 103 (88-129) 108 (81-146) 0.557 
Medical History 
Prior stroke 17 (19.3%) 30 (14.3%) 0.298 3 (15.0%) 26 (14.1%) 1.000 
Prior TIA 4 (4.5%) 6 (2.9%) 0.489 0 (0.0%) 6 (3.3%) 1.000 
Hypertension 57 (66.3%) 153 (73.6%) 0.256 15 (75.0%) 136 (73.9%) 1.000 
Charlson Score, points 1 (0-1) 0 (0-1) 0.266 1 (0.5-2) 0 (0-1) 0.003 
Pre-stroke mRS, points 0 (0-0.0) 0 (0-0) 0.054 0 (0-0.5) 0 (0-0) 0.492 
Active or prior smoking 29 (43.3%) 87 (48.1%) 0.567 7 (43.8%) 76 (47.8%) 0.799 
Excessive alcohol use 7 (10.0%) 26 (14.0%) 0.248 3 (16.7%) 23 (14.2%) 0.728 
Medication 
Antiplatelet therapy 25 (29.1%) 56 (26.7%) 0.669 4 (20.0%) 51 (27.7%) 0.600 
Anticoagulation therapy 20 (22.7%) 20 (9.5%) 0.005 4 (20.0%) 16 (8.7%) 0.115 
Antihypertensive therapy 44 (51.2%) 105 (50.0%) 0.898 12 (60.0%) 91 (49.5%) 0.481 
Statin therapy 18 (20.9%) 47 (22.4%) 0.878 7 (35.0%) 40 (21.7%) 0.260 
Admission stroke characteristics 
NIHSS, points 17 (11-22) 10 (5-16) <0.0001 15 (13-20) 9 (5-15) <0.0001 
GCS, points 12 (10-14) 15 (13-15) <0.0001 13 (11-14) 15 (13-15) 0.002 
Blood pressure       

Systolic, mmHg 191.9 (37.1) 185.2 (27.6) 0.216 174.2 (20.9) 187.0 (27.5) 0.019 
Diastolic, mmHg 105.6 (24.1) 100.4 (20.8) 0.083 101.7 (21.6) 100.9 (20.3) 0.928 

Heart rate, min-1 79.6 (16.3) 81.2 (16.9) 0.555 85.5 (20.1) 81.1 (16.4) 0.372 
Body temperature, oC 36.4 (0.6) 36.7 (3.9) 0.568 36.6 (0.4) 36.8 (4.1) 0.698 
Haematoma location   0.285   0.024 

Lobar 41 (46.1%) 78 (37.1%)  13 (65.0%) 62 (33.3%)  
Basal ganglia 43 (48.3%) 113 (53.8%)  6 (30.0%) 104 (56.5%)  
Posterior fossa 5 (5.6%) 19 (9.0%)  1 (5.0%) 18 (9.8%)  

Initial haematoma volume, mL 45.1 (18.0-88.9) 10.1 (3.5-24.0) <0.0001 28.5 (12.5-44.1) 9.0 (3.0-21.1) 0.002 



IVH (GRAEB score ≥1) 46 (51.7%) 52 (24.8%) <0.0001 12 (60.0%) 36 (19.6%) <0.0001 
Admission GRAEB-score:    <0.0001   <0.0001 

0 points 46 (51.7%) 158 (75.2%)  8 (40.0%) 148 (80.4%)  
1-5 points 17 (21.3%) 40 (19.0%)  8 (40.0%) 31 (16.8%)  
6-12 points 24 (27.0%) 12 (5.7%)  4 (20.0%) 5 (2.7%)  

SAH 33 (37.1%) 35 (16.7%) <0.0001 5 (25.0%) 27 (14.7%) 0.326 
Midline shift (mm) 2.0 (0.0-7.0) 0.0 (0.0-0.0) <0.0001 0.0 (0.0-2.0) 0.0 (0.0-0.0) 0.103 
Admission CTA 64 (71.9%) 159 (75.7%) 0.561 14 (70.0%) 140 (76.1%) 0.586 
Spot sign 47 (73.4%) 29 (18.1%) <0.0001 3 (21.4%) 25 (17.7%) 0.719 
Follow-up CT 51 (57.3%) 112 (53.3%) 0.612 13 (65.0%) 97 (52.7%) 0.350 
TTPCC, min 70 (51-83) 92 (42-114) 0.220 42 (30-91) 103 (60-144) 0.126 
Admission biochemestry 
Hemoglobin, mmol/L 8,6 (7,9-9,3) 8,7 (8,1-9,3) 0,548 8.4 (7.5-8.9) 8.7 (8.1-9.4) 0.064 
WBC count 8,1 (6,6-10,3) 7,9 (6,4-9,8) 0,449 9.0 (6.6-12.1) 7.8 (6.4-9.6) 0.345 
Neurophil count 5,1 (4,0-7,2) 5,0 (3,7-6,9) 0,658 6.0 (3.7-9.2) 4.9 (3.6-6.7) 0.168 
Platelet count 213,0 (173,0-

240,0) 
222,0 (180,0-
273,0) 

0,084 208.5 (170.5-
283.5) 

223.0 (181.0-
273.0) 

0.999 

Glucose, mmol/L 7,3 (5,9-8,6) 6,4 (5,8-8,3) 0,017 6.4 (5.6-9.2) 6.4 (5.8-8.0) 0.753 
APTT 26,0 (24,0-32,0) 27,0 (25,0-

29,0) 
0,958 27.0 (25.0-29.0) 27.0 (25.0-29.0) 0.764 

INR 1,0 (1,0-1,2) 1,0 (1,0-1,1) 0,632 1.1 (1.0-1.2) 1.0 (1.0-1.1) 0.119 
Data presented as frequency (%), mean (SD) and median (IQR) as appropriate. TTS – time to scan; mRS – modified Rankin Scale; NIHSS 
– National Institute of Health Stroke Scale; GCS – Glasgow Coma Scale; IVH – intraventricular haemorrhagic extension; SAH – 
subarachnoid haemorrhagic extension; TTPCC – Time from admission to Prothrombine Complex Concentrate administration; WBC – 
white blood cell count; APTT – activated partial thromboplastin time; INR – international normalized ratio. 
 
 
 
 
 
 
 
 
 



 
 
 
 
Supplemental table 2: Predictors of independent walking (mRS≤3) after 90 days among survivors and mortality during first year  
 
 Independent walking Mortality during first year 
 OR 95% CI p-value HR 95% CI p-value 
Age (per year) 0.96 0.93-0.99 0.025 1.04 1.02-1.06 0.001 
Charlson Score (per point) 0.55 0.35-0.85 0.008 1.44 1.22-1.72 <0.001 
Admission NIHSS (per point) 0.85 0.79-0.92 <0.001 1.09 1.04-1.14 <0.001 
Haematoma location:        

Lobar  1 … … 1 … … 
Basal ganglia 0.19 0.07-0.54 0.002 1.17 0.69-1.99 0.567 
Posterior fossa 0.22 0.04-1.18 0.078 3.30 1.25-8.7 0.016 

Initial haematoma volume (per 
mL) 

0.97 0.95-0.98 0.001 1.01 1.00-1.01 0.007 

Admission IVH 1.01 0.42-2.44 0.895 1.66 0.99-2.78 0.055 
Surgical haematoma evacuation1 1.28 0.26-6.37 0.762 0.25 0.08-0.77 0.016 
External ventricular drainage 0.59 0.10-3.58 0.563 0.42 0.15-1.17 0.097 
Neurological deterioration 0.11 0.04-0.32 <0.001 6.99 3.54-13.8 <0.001 
1Only&surgery&due&to&pending&herniation&was&included.&&


