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and percentage. Admissions with unmeasured physiology were 
assumed not to have met the sepsis case de�nition. Data com-
pleteness exceeded 98% in all �elds used for case selection, thus 
complete case analyses were used. All analyses were performed 
using Stata/SE Version 13.0 (StataCorp LP, College Station, TX).

RESULTS
Over the study period, 248,864 of the 967,532 admissions to 
adult general ICUs in England met the sepsis case de�nition. 
The proportion and numbers of sepsis admissions increased 
from 23.5% in 2000 to 25.2% in 2012 (Table 1; S-Fig. 1, Supple-
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57.7–58.4%) (Fig. 2, C and D; S-Table-3, Supplemental Digital 
Content 1, http://links.lww.com/CCM/B941).

Adjusted Trends in Hospital Mortality by Infection 
and Organ Dysfunction
The adjusted trend for improvement in hospital mortal-
ity for sepsis admissions was signi�cant (OR, 0.939; 95% CI, 
0.934–0.945 per year; p < 0.001). Adjusted hospital mortal-
ity decreased signi�cantly within each category of infection 
source and the rate of change over time varied signi�cantly 
by infection source (respiratory, OR for risk category, 1, 0.947 
[95% CI, 0.938–0.956] per year; cardiovascular, 0.937 [0.918–
0.957] per year; gastrointestinal, 0.941 [0.933–0.950] per year; 
genitourinary, 0.938 [0.918–0.959] per year; musculoskeletal/
dermatologic, 0.943 [0.925–0.962] per year; neurologic, 0.939 
[0.919–0.960] per year; unknown, 0.919 [0.907–0.932]; all 
individual trends and test of homogeneity p < 0.001).

Adjusted hospital mortality also decreased signi�cantly 
within each risk category but the rate of change was consistent 
across the risk categories (risk category 1, OR for respiratory 
source, 0.947 [95% CI, 0.938–0.956] per year; risk category 2, 
0.947 [95% CI, 0.939–0.955] per year; risk category 3, 0.943 
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highlighted in studies of sepsis epidemiology (7, 9, 25–30) 
namely, reliance on administrative/insurance claims data and 
use of either subjective sepsis codes (highly likely in�uenced by 
awareness campaigns, in�uential studies, and reimbursement 
formulae) or separate but asynchronous codes for infection 
and organ dysfunction, often coded at discharge.

Limitations
There are limitations to our study. First, our database was not 
primarily designed for ICU sepsis epidemiology, and therefore, 

the overall incidence of sep-
sis may be underestimated 
(i.e., some admissions may 
develop sepsis after the �rst 
24 hours in ICU). However, 
given the relatively low provi-
sion of ICU beds in England 
(higher threshold for admis-
sion) (23, 31) and with 80% 
of the study cohort having two 
or more organ dysfunctions in 
the �rst 24 hours, the impact 
would likely be minimal. Sec-
ond, the ICUs contributing to 
the dataset varied over time, 
which we addressed in our 
sensitivity analyses. Third, the 
organ dysfunction assessment 
was cross sectional. Fourth, the 
dataset contains planned and 
unplanned ICU admissions, 
where the physiology-modi-
�ed secondary to interventions 
such as �uid management that 
would not be similarly cap-
tured by the organ dysfunc-
tion assessment (32) that is a 
common limitation of large 
database based epidemiology 
reports (33). Finally, changes 
to the health care system and 
increasing awareness of sepsis 
could have in�uenced some of 
the observed improvements in 
outcome (34); however, assess-
ment of effects of these changes 
was not the research question 
addressed by this study.

Future Research
De�nitions are descriptions of 
illness and criteria provide the 
variables to identify a case (6). 
To-date, there are neither uni-
versally agreed standardized 
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