
   

Supplementary Material 2: Calculation of risk-adjusted mortality 
Risk-adjusted mortality was calculated as the risk-standardized mortality rate (RSMR) using 
established methods (1, 2). 

1 Calculation of predicted probability of death 

a) Using the risk-adjustment model developed based on the national German diagnosis-related-
groups statistics (3) a risk-score 𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖 is calculated for each patient 𝑗𝑗 within hospital 𝑖𝑖 is calculated by 
summing up risk-factors 𝑋𝑋𝑘𝑘 with their respective weights 𝛽𝛽𝑘𝑘 

𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑋𝑋1 + 𝛽𝛽2𝑋𝑋2 + ⋯+ 𝛽𝛽𝑘𝑘𝑋𝑋𝑘𝑘 

b) By transformation of 𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖 the individual predicted probability 𝑝𝑝𝑖𝑖𝑖𝑖 of death is calculated 

𝑝𝑝𝑖𝑖𝑖𝑖 =
exp (𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖)

1 + exp (𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖)
 

2 Calculation of expected mortality 𝑬𝑬𝒊𝒊 and observed mortality 𝑶𝑶𝒊𝒊 for each hospital 𝒊𝒊 

𝐸𝐸𝑖𝑖 =
1
𝑛𝑛𝑖𝑖
�𝑝𝑝𝑖𝑖𝑖𝑖

𝑛𝑛𝑖𝑖

𝑖𝑖=1

 

𝑂𝑂𝑖𝑖 =
1
𝑛𝑛𝑖𝑖
�𝑌𝑌𝑖𝑖𝑖𝑖

𝑛𝑛𝑖𝑖

𝑖𝑖=1

 

𝑌𝑌𝑖𝑖𝑖𝑖 status of patient at discharge (0 = survived, 1 = deceased). 𝑛𝑛𝑖𝑖 number of cases with severe sepsis 
(or respective subgroup) within hospital 𝑖𝑖. 
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3 Calculation of the standardized mortality ratio 𝑺𝑺𝑺𝑺𝑺𝑺𝒊𝒊 and the risk-standardized mortality 
rate 𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝒊𝒊 

𝑅𝑅𝑆𝑆𝑅𝑅𝑖𝑖 =
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𝑅𝑅𝑅𝑅𝑆𝑆𝑅𝑅𝑖𝑖 = 𝑎𝑎 ∗ 𝑅𝑅𝑆𝑆𝑅𝑅𝑖𝑖 

𝑎𝑎: Mortality of patients with sepsis or the respective subgroup in the German national diagnosis-
related-groups statistic of 2015. 

4 Calculation of the noise variance 𝝈𝝈�𝒊𝒊𝟐𝟐 of the 𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝒊𝒊 and its 95% confidence limit 
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𝐶𝐶𝐶𝐶𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖 = 𝑅𝑅𝑅𝑅𝑆𝑆𝑅𝑅𝑖𝑖 ± 1,96�𝜎𝜎�𝑖𝑖2 
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