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Supplementary information: 

 

Detailed description of study populations and clinical examination (item number) 

1. The Sahlgrenska Academy Study on Ischemic Stroke (SAHLSIS): The study population 

comprised Caucasian patients (n=844) who presented with first-ever (n=732) or recurrent 

(n=112) ischemic stroke (IS) before reaching the age of 70 years consecutively recruited 

between 1998 and 2008 at four stroke units in Western Sweden and Caucasian population 

controls (n=668) as previously reported1, 2. However, only for genetic analysis all these 

patients were available, whereas fewer subjects were available with serum samples and 

complete clinical data (n=600 patients and controls, respectively). From these 600 that 

were selected for analysis, there were some patients had the acute or the three-month 

sample missing (or vice versa), generating a missing delta value (Table 2 in the article). 

The controls were randomly selected to match cases with regard to age and sex. Controls 

were from the same geographical region as the patients, and they were recruited through 

a population-based health survey or from the Swedish Population Register.  

2. Clinical definitions and descriptions: Ischemic stroke (IS) was defined as an episode of 

focal neurological deficits with acute onset and lasting >24 hours or until death, with no 

apparent non-vascular cause, and no signs of primary hemorrhage on brain imaging. All 

patients were examined by a physician trained in stroke medicine. Information on the 

subjects’ vascular risk factors was collected as described elsewhere1. Hypertension was 

defined by pharmacological treatment for hypertension, systolic blood pressure ≥ 160 

mm Hg, and/or diastolic blood pressure ≥ 90mm Hg. Diabetes mellitus was defined by 

diet or pharmacological treatment, fasting plasma glucose ≥ 7.0 mmol/L, or fasting blood 
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glucose ≥ 6.1 mmol/L. Smoking habit was coded as current versus never or former. All 

cases underwent ECG and neuroimaging with computed tomography (CT) and/or 

magnetic resonance imaging (MRI). Extracranial carotid and vertebral duplex ultrasound, 

MR angiography, catheter angiogram, transcranial Doppler ultrasound, transthoracic 

and/or transesophageal echo-cardiography were performed for other purposes than in this 

study when clinically indicated. 

3. Among cases, blood was collected within 10 days (median 4 days, range 1-15 days) of 

the index stroke event and at 3-month follow-up (median 101, range 85–125 days). For 

the controls, blood sampling was performed once. Venous blood was collected between 

08.30 and 10.30 hours after an overnight fast in tubes containing EDTA (Vacuette, 

Greiner Bio-One, Essen, Germany). For the patients (n=6) that were sampled on the day 

of admission there was still a requirement of having been overnight fasting. Plasma was 

isolated within 2 hours by centrifugation 2000 × g at 4 °C for 20 minutes and stored at 

−80 °C. For the serum sample, venous blood was collected in serum-separating (SST) 

tubes, also centrifuged and stored as above.   

4. Functional outcome 3 months after IS was assessed according to the modified Rankin 

Scale (mRS) for the first 600 patients in SAHLSIS (missing scores for 31 and 8 patients, 

respectively). At the 3-month follow-up, functional outcome was assessed by a physician 

trained in stroke medicine. The mRS score was dichotomized for a favorable outcome 

(mRS 0-2) versus death or dependency (mRS 3-6). For the same 600 patients maximum 

stroke severity within the first 10 days after the stroke was scored using the Scandinavian 

Stroke Scale (SSS). SSS is a 58-point scale where a higher score represents better 
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functionality. The SSS is highly (but inversely) correlated to the National Institutes of 

Health Stroke Scale using a conversion algorithm3. 

5. EPO was analyzed the MSD® human hypoxia kit (K15122C, Meso Scale Discovery, 

Rockville, MD, USA), as described by the manufacturer. A sector imager 6000 (Meso 

Scale Discovery, Rockville, MD, USA) was used to collect the data. In order to ensure 

reliable analysis we performed pre-analytical testing of variation and biomarker stability, 

intra-assay coefficient of variation and concentration ranges (CV, 9.7%, See 

Supplementary Information Table S1). The few samples below the detection limit (0.7%) 

were set at 50% of the lower limit of quantification (LLOQ). Although the inter-assay 

variation was relatively small (9.5%) for EPO, we chose to normalize the obtained values 

in each plate to the internal quality controls (n=3). 

6. B-Hb was measured on ADVIA 2120i, Siemens Medical Diagnostics AB, or Cell-Dyn 

Sapphire, Abbott Diagnostics Division, with a total inter-assay CV of 4%. S-CRP was 

measured on Cobas 8000, Roche Diagnostics, with a total inter-assay CV of 1.5% (at 8.9 

mg/L) and 2.6% (at 66.4 mg/L). 

7. All participants provided informed consent prior to enrolment. For participants who were 

unable to communicate, consent was obtained from their next-of-kin. This study was 

approved by the Ethics Committee of the University of Gothenburg. 
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Supplementary results: 

 

Supplementary Table 1: 

Title: EPO variation, detection limits and concentration ranges of EPO. 

Text in footnote:  

Table 1a: EPO analyzed after various freeze-thaw cycles, after being in fridge and room 

temperature (RT) for one week (1w). Intra-assay coefficient of variation (CV%) is also 

presented. Freeze-thaw analysis was made prior to main analysis using double samples of two 

different subjects.  

Table 1b: Intra-assay CV% is based on separate numbers of samples, each with double analysis.  

Inter-assay CV% is based on separate numbers of three samples, each with double analysis, run 

in almost all plates. Ranges and values below detection limit are based on all patients analyzed 

 

Biomarker stability

1 2 3 5 10 Frigde 1w RT 1w

EPO (mIU/mL, mean) 9.4 9.0 9.7 9.4 9.5 9.8 9.2

EPO (% of 1 freeze) 100.0 95.9 103.9 100.5 101.6 104.9 97.9

n 2 2 2 2 2 2 2

Biomarker variation and range

Assay variation (CV%

intra‐ inter‐ lower % of all n upper % of all n low high

EPO  (mIU/mL) 9.7 9.5 2.4 0.7 N/A 0 1.2 78.1

n 5 3

Detection limit Range

Freeze‐thaw cycle Condition
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Supplementary Figure 1: 

Title: Serum EPO (ng/ml) in categories of days after ischemic stroke (stroke) as compared to the 

levels in healthy controls. Unpaired t-tests were performed vs. controls with Bon-ferroni 

correction for four comparisons. There were no significant differences between days 0-2 as 

compared to any of the other sampling days (not shown). Initial stroke severity, as assessed using 

the initial Scandinavian Stroke Scale (SSS), was approximately similar between different 

sampling days. Values are shown as means ± 95% confidence interval (95% CI) or as the 

number (N) of patients. 
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Supplementary Results text (subsample analysis of ∆EPO with regard to day of sampling): 

As serum EPO differs somewhat during the first and second week after ischemic stroke 

(Supplementary Figure 1), the ∆EPO could be skewed and misrepresentative for the associations. 

Therefore we made a subsample analysis for the largest group, i.e. for the group with acute blood 

sampling during days 3-5 with 195 patients with ∆EPO values available. This analysis loses 

power by having fewer individuals but statistical significance is remained with a somewhat 

lower P-value but with a somewhat higher OR. For example the 4th quintile of delta EPO is 

associated with 4.8-fold odds ratio (OR) of having a favorable outcome (p = 0.042, n = 172 with 

sex, age, Hb and cardiovascular covariates) as compared to the OR = 3.3 for the whole group 

(p=0.008, n = 366, the same covariates included). These data show that although the found 

association is remained with a narrower window of blood sampling, the statistical power is 

lowered by the lower number of participants. Although this gives some support to the suggestion 

from the Reviewer, the main finding is the same and therefore the Ms presents all the data and 

not a selection. 
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