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SUMMARY
Background: Sepsis, the most severe manifestation of acute infection, poses a 
major challenge to health care systems around the world. To date, adequate 
data on the incidence and mortality of sepsis in Germany have been lacking.

Methods: Nationwide case-related hospital DRG statistics for the years 
2007–2013 were used to determine the in-hospital incidence and mortality of 
sepsis. Cases were identified on the basis of the clinical and pathogen-based 
ICD-10 codes for sepsis. The statistical evaluation was standardized for age 
and sex and carried out separately for each age group.

Results: The number of cases of sepsis rose by an average of 5.7% per year, 
from 200 535 in 2007 to 279 530 in 2013, corresponding to an increase in the 
adjusted in-hospital incidence from 256 to 335 cases per 100 000 persons per 
year. The percentage of patients with severe sepsis rose from 27% to 41%. The 
in-hospital mortality of sepsis fell over the same period by 2.7%, to 24.3%. In 
2013, 67 849 persons died of sepsis in German hospitals (or died of another 
disease, but also had sepsis). The incidence was highest in the youngest and 
oldest age groups, and the in-hospital mortality rose nearly linearly with age 
from age 40 onward. 

Conclusion: Sepsis and death from sepsis are markedly more common in 
 Germany than previously assumed, and they are on the rise. Sepsis statistics 
should become a standard component of federal statistical reports on public 
health, as well as of hospital statistics. Preventive measures and evidence-
based treatment should be implemented across the nation. 
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s epsis, the most severe manifestation of acute 
infection, can cause multi-organ failure and 

ends in death in 30–50% of cases (1, 2). According 
to the National Center for Health Statistics, the an-
nual incidence of sepsis in the USA rose by 7–8% 
per year over a period of 8 years, from 221/100 000 
persons in 2000 to 377/100 000 persons in 2008 (3). 
Despite a continual decline in mortality (4), more 
than 200 000 persons died of sepsis in the USA in 
2007 (5). Sepsis is thus much more common in the 
USA than myocardial infarction, breast cancer, or 
colon cancer (6, 7). In 2011, sepsis took first place 
on the list of the most expensive disease conditions 
in the USA, with annual hospital costs of $22.2 
 billion (8). The rising incidence of documented 
cases of sepsis has been attributed to demographic 
changes, with a larger population of elderly, multi-
morbid patients, and to the expansion of treatment 
with drugs and with invasive medical and intensive-
care measures that weaken the immune response (9). 
Increased coding of sepsis due to increased aware-
ness and financial incentives associated with sepsis 
coding has also been mentioned as a possible cause 
(10).

No aggregate data on sepsis are given in the 
health reports of the German Federal Ministry of 
Health (11). The reported data concern only the 
 frequency of pathogen-based sepsis codes, even 
though clinical sepsis codes—R65.0! (sepsis), 
R65.1! (severe sepsis), and R57.2 (septic 
shock)—have been included in the World Health 
Organization’s International Classification of 
 Diseases (ICD-10) since 2005 (the last of these 
three was included in 2010). The reason for includ-
ing clinical codes was that a pathogen can be 
 identified by blood culture in no more than 30–40% 
of patients with sepsis (1). Clinical criteria, in addi-
tion to microbiological criteria, have provided the 
basis for epidemiological studies of sepsis since the 
1990s (2, 12).

Because of the lack of robust data for Germany, 
the German Sepsis Competence Network (SEPNET) 
carried out a point-prevalence study in 2003 to esti-
mate the incidence of sepsis in Germany according 
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to the abovementioned criteria (2). Data were col-
lected only from intensive care units and concerned 
only patients with severe sepsis; thus, cases of sep-
sis without organ dysfunction, most of which were 
treated on regular hospital wards rather than inten-
sive care units (ICUs), were not recorded, and their 
incidence could only be roughly estimated. With this 
limitation, the study revealed 154 000 cases of sep-
sis and about 60 000 deaths from sepsis in 2003. A 
DRG system (DRG, diagnosis related groups) was 
introduced in Germany in 2004; since then, German 
hospitals have been required to report their patients’ 
ICD-coded diagnoses on discharge to an adminis-
trative body that oversees the hospital reimburse-
ment system (Institut für das Entgeltsystem im 
Krankenhaus, InEK). These data are then released in 
summarized form by the Federal Statistical Office in 
the form of diagnosis- related hospital statistics 
(DRG statistics). The purpose of our study is to use 
data from this source to examine secular trends in 
the incidence and mortality of sepsis over the years 
2007–2013. The use of hospital discharge diagnoses 
enabled us to obtain nationwide epidemiological 
data on sepsis not only for  intensive-care patients, 
but also for patients treated on regular hospital 
wards. Thus, the data we analyzed are not only rep-
resentative for the entire country, but also take ac-
count of the many patients with sepsis (and even se-
vere sepsis) who are treated on a regular ward rather 
than an ICU. 

Methods
This study is based on DRG statistics compiled by 
the Federal Statistical Office on the basis of data 
from all hospitals participating in the DRG 
 reimbursement system, according to the provisions 
of German law (§ 21 Krankenhausentgeltgesetz 
[KhEntgG]). The primary and secondary diagnoses 
of all hospitalized patients from 2007 to 2013 were 
evaluated. 27 clinical and pathogen-based ICD-10 
 diagnosis codes for sepsis (eBox 1) were used for 
case identification. The pathogen-based codes 
 classify sepsis by the causative pathogen and do 
not enable any subclassification of cases by clinical 
severity. Clinical ICD-10 codes for sepsis (R65.0!) 
and severe sepsis (R65.1!) were introduced in Ger-
many in 2005. A code for septic shock (R57.2) was 
added in 2010; until then, cases of septic shock had 
been subsumed under the code for severe sepsis. 
R65.0! and R65.1! can only be coded as secondary 
diagnoses and are defined according to the clinical 
consensus definition (13, 14), which distinguishes 
sepsis, in which there must be an infection and at 
least two signs of a systemic inflammatory reaction 
syndrome (SIRS) but no organ dysfunction, from 
severe sepsis, in which organ dysfunction must be 
present in addition to infection and at least two 
signs of SIRS. SIRS criteria include fever, leuko -
cytosis, tachycardia, and tachypnea. R57.2 is the 
code for septic shock, i.e., severe sepsis with hypo-
tension despite adequate volume administration. 

TABLE 1

Hospital incidence and mortality rates for sepsis, severe sepsis, and septic shock in Germany, 2007–2013*1

*1 Standardized to the 2010 population structure. DRG statistics of the Federal Statistical Office
*2 Up to and including 2009, the code for severe sepsis (R65.1!) also included all cases with septic shock. These two entities began to be coded separately in 2010, 

when a new code for septic shock was introduced (R57.2)

Sepsis, including severe sepsis and septic shock

Cases

Deaths

Adjusted rate per 100 000 population

In-hospital mortality (%)

Severe sepsis, including septic shock (R65.1!, R57.2*2)

Cases

Deaths

Adjusted rate per 100 000 persons

In-hospital mortality (%)

Septic shock (R57.2)

Cases

Deaths

Adjusted rate per 100 000 persons

In-hospital mortality (%)

2007

200 535

54 169 

256

27.0 

53 722

26 606

69

49.5

–

–

–

–

2008

201 985

54 829

255

27.1 

62 374

30 712

79

49.2

–

–

–

–

2009

214 615

56 992

267

26.6

71 642

34 269

89

47.8

–

–

–

–

2010

230 952

61 068

283

26.4

87 973

42 084

107

47.8

22 326

13 616

27

61.0

2011

240 470

61 243

296

25.5

96 558

44 513

119

46.1

27 151

16 143

33

59.5 

2012

256 918

63 419

311

24.7

105 130

46 666

127

44.4

 30 688

 18 024

37

58.7

2013

279 530

67 849

335

24.3

115 421

50 349

138

43.6

33 815

19 891

40

58.8

160 Deutsches Ärzteblatt International | Dtsch Arztebl Int 2016; 113: 159–66



M E D I C I N E

Sepsis may only be coded as the primary diagnosis 
when septic shock or sepsis coded with one of the 
 pathogen-based sepsis codes was the reason for hospi-
tal admission. 

We studied the annual numbers of inpatient cases 
of sepsis and in-hospital deaths from sepsis, among 
patients in all age groups, in Germany over the 
period 2007–2013. The annual population-based 
frequency of sepsis was directly standardized to the 
German population structure as of 31 December 
2010 on the basis of the nationwide population data 
of the Federal Statistical Office for 2007–2013. For 
the years 2007–2010, an adjustment to the normed 
United States population was also carried out, in 
order to enable a comparison of the rates of sepsis 
in the two countries (eTable 1). The term “sepsis,” 
as used in the present report, includes cases of 
 severe sepsis and septic shock, unless otherwise 
specified; the term “severe sepsis” includes cases of 
septic shock. Patients given more than one ICD-10 
code for sepsis were only counted once, according 
to the most severe condition coded (septic 

shock > severe sepsis > sepsis). The direct costs of 
inpatient and outpatient treatment of patients with 
sepsis were estimated on the basis of data from the 
Federal Insurance Office (Bundesversicherungs-
amt, BVA), which regularly calculates the mean ex-
penditures for patients with sepsis and its sequelae 
to determine the appropriate morbidity-oriented 
risk structure equalization. This calculation is based 
on a group of ICD-10 codes that the BVA considers 
relevant to sepsis (eBox 2); the way in which it is 
carried out is described in detail on the BVA web-
site (15).

Results
The annual number of sepsis cases counted in the 
German DRG statistics rose from 200 535 in 2007 
to 279 530 in 2013, corresponding to an average 
annual increase of 5.7% (Table 1, Figure 1). Over 
the same period of time, the incidence of sepsis, 
standardized to the 2010 population structure, rose 
from 256 to 335 cases per 100 000 population per 
year. The percentage of sepsis patients among all 

 Sepsis (clinical and pathogen-based codes) Severe sepsis (R codes)

 Sepsis—in-hospital mortality Severe sepsis—in-hospital mortality

FIGURE 1

Incidence rate per 100 000 population, standardized to the German population structure in 2010, and in-hospital mortality of sepsis and severe sepsis (including 
septic shock) in Germany, 2007–2013
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inpatients also rose, from 1.21% to 1.54%. On the 
other hand, the in-hospital mortality of patients 
with sepsis fell from 27% to 24.3%. In 2007, 27% 
of all patients with sepsis had severe sepsis; this 
figure rose to 41% by 2013, corresponding to a 
doubling in the population-standardized incidence 
of severe sepsis from 69 to 138 cases per 100 000 
persons per year. The in-hospital mortality of pa-
tients with severe sepsis fell from 49.5% to 43.6% 
(Table 1). The number of cases of septic shock per 
year rose from 22 326 in 2010 to 33 815 in 2013. 
The in-hospital mortality of severe septic shock fell 
slightly (by 2.2%) over this interval and was 58.8% 
in 2013. The annual incidence of sepsis over the 
entire period (2007–2013) was 1556/100 000 in 
neonates and 30/100 000 in persons aged 10 to 14. 
The annual incidence of sepsis rose steadily with 
age, reaching a second peak among persons aged 
85 and above, in whom it was 1434/100 000 
 (Figure 2). Likewise, in-hospital mortality among 
patients with sepsis and among patients with severe 
sepsis also rose with age, reaching maximum  values of 
36.5% and 60.3%, respectively (Figure 3, eTable 2). 

Men suffered from sepsis up to 1.8 times more 
commonly than women; likewise, the incidence of 
severe sepsis was up to twice as high among men as 

among women, depending on the age group. In 
2013, the Federal Insurance Office estimated the 
mean expenditure per case of sepsis at €27 467.92. 
On this basis, we calculate the overall cost of the 
inpatient care of sepsis patients, and subsequent 
outpatient care, at roughly €7.7 billion in 2013.

Discussion
We analyzed the German DRG statistics to obtain a 
nationwide, representative estimate of the in-
 hospital incidence and mortality of sepsis. From 
2007 to 2013, the annual number of cases of sepsis 
rose to 335 cases per 100 000 persons, while the 
mortality of the condition fell by 2.7%, to 24.3%. 
Both the incidence and the mortality of sepsis were 
markedly age- and sex-dependent. An evaluation of 
routine data in the USA in the last decade yielded an 
incidence of 377 cases per 100 000 persons, with an-
nual increases ranging from from 8.2% to 17.8% (3, 
5, 16). Meanwhile, the annual incidence of severe 
sepsis in Spain is reported to have risen by 8.6% 
 annually to a rate of 85/100 000 (17), while the inci-
dence of severe sepsis in the United Kingdom (not 
including Scotland) rose by 43% in 10 years (18). In 
Scandinavia, the incidence of hospital admission via 
the emergency room because of community- acquired 

FIGURE 2

In-hospital incidence of sepsis per 100 000 persons per year, by age group and sex, in the period 2007–2013 (clinical and pathogen-based sepsis codes)
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making some patients more susceptible to in-
fection and sepsis—particularly neonates and 
very elderly patients (27). Sepsis-associated 
multi-organ failure was first described in the 
1970s; in the pre–intensive care era, sepsis of 
this degree of severity led to death within a 
few hours. Sepsis can also arise, however, as a 
complication of treatment in intensive care. In 
the United States (which, along with Ger-
many, has the highest number of intensive-
care beds per capita in the world), 29.2% of 
Medicare-insured patients are treated in an 
ICU in the last three months of their lives (28). 
Such patients are obviously much more likely to 
suffer from sepsis than the general population. 

●  The increased coding of sepsis is yet another 
reason for an (apparent) rise in its incidence. 
The clarification of the definitions of sepsis 
(13) and the ensuing implementation of these 
definitions in the (SIRS and) sepsis codes of 
the ICD-9/10 system have made sepsis easier 
to code and have created a financial incentive 
to the coding of sepsis in a number countries, 
including Germany (10, 29). This might well 
produce a variant of the “Will Rogers phe-
nomenon” that has been observed in oncology 

sepsis is estimated at 731/100 000, with  severe sep-
sis accounting for 60% of this figure (19). Meaning-
ful comparisons of figures across studies from dif-
ferent countries are difficult because of widely vary-
ing study designs and definitions of sepsis. The use 
of less restrictive definitions than those mandated by 
the German coding guidelines elevates the apparent 
incidence of sepsis and, in most cases, lowers its ap-
parent mortality (20). The incidence of sepsis found 
in the present study, adjusted to the structure of the 
United States population (as per the 2000 census), is 
236/100 000 and thus lower than the American fig-
ure of 377/100 000 (3) (eTable 2).

Reasons for the rising incidence of sepsis 
 include the following: 
●  Biological and medical factors associated with 

the aging of the population. Susceptibility to 
infection and sepsis is increased by underlying 
comorbidities such as cancer, hepatic cirrho-
sis, diabetes, and HIV/AIDS, and by harmful 
behaviors such as excessive alcohol consump-
tion, smoking, and lack of exercise (4, 21–26). 

● While medical progress undeniably saves 
lives, it has also led to an increase in treat-
ments that diminish immune competence and 
break down natural defensive barriers, thereby 

FIGURE 3

In-hospital mortality of patients with sepsis, by age group and sex, in the period 2007–2013 (clinical and pathogen-based sepsis codes)
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(i.e., spurious changes in outcome statistics 
brought about by a reassignment of diagnoses) 
(30). Yet sepsis rates are also reported to have 
risen in registry studies, which are unaffected 
by coding incentives (31). Ever since the DRG 
system was introduced in Germany, the 
coding of sepsis, SIRS, neutropenia, and bac-
teremia has been strictly regulated to prevent 
overcoding especially in less severe cases. 
Special coding guideline 103a, issued in 2004, 
specified how codes were to be correctly ap-
plied; the thoroughly revised guideline 103d, 
in effect since 2005, also contains instructions 
for the coding of SIRS. The supplementary in-
structions on SIRS coding issued by the Ger-
man Institute of Medical Documentation and 
Information (Deutsches Institut für Medizi -
nische Dokumentation und Information, 
DIMDI) are supposed to be followed as well 
(32). The clinical sepsis codes may only be as-
signed if at least two out of four SIRS criteria 
are met. To guard against false coding, there is 
a rule in Germany, in effect since 2007, that 
code R65.0! may only be accepted for billing 
purposes if at least two SIRS criteria are met 
in cases with positive cultures or organ com-
plications, or if all four SIRS criteria are met 
in cases with negative cultures. On the other 
hand, about 12% of patients with microbiologi-
cally and clinically unequivocal, severe sepsis 
meet only one SIRS criterion, or none at all (33); 
this regulation therefore tends to promote the 
undercoding, rather than the overcoding, of 
sepsis. In general, the exclusive examination 
of ICD-10–based sepsis codes that are 
 assigned on discharge can yield estimates of 
the frequency of sepsis that are lower, by a 
factor of 2.3 to 6, than those derived from a 
prospective evaluation of patients’ hospital 
charts (19, 34). Some cases of sepsis are 
coded wrongly or not at all (35, 36). Some 
 pathogen-based codes, however, are not un-
equivocally linked to sepsis, and thus some of 
the patients who receive these codes (probably 
a very small fraction) do not, in fact, have 
 sepsis. It is hard to weigh the relative con-
tributions of demographic changes, widened 
treatment options, and coding effects to the 
observed increase in incidence. An age-
 independent increase in the incidence of sep-
sis remains visible after the annual figures are 
adjusted for changes in population structure. 
Clearly, then, the latter two factors—i.e., 
coding effects and the profusion of modern 
treatments that increase the risk of infec-
tion—are playing a major role in the rising 
incidence of sepsis now being observed in 
 industrialized countries. The figures of the 
present study presumably still underestimate 
the overall incidence of sepsis in Germany, as 

up to 12% of persons with sepsis are not inpa-
tients, but rather become ill and die in nursing 
institutions or at home (37).

We found only a 0.45% average annual decline 
in the in-hospital mortality rate of sepsis for our 
overall patient cohort during the period of observa-
tion. The corresponding figure for in-hospital mor-
tality from severe sepsis was an average annual 
 decline of 0.98%, which can be compared with the 
greater average annual declines, in the range of 
1.3% to 2%, that were found in studies from the 
USA and Australia (5, 16, 31, 38). It is hard to tell 
whether the in-hospital mortality rate of sepsis has 
apparently declined faster in the USA than in Ger-
many because of a coding artifact (i.e., upcoding of 
less severe cases with a lower risk of death) or be-
cause of better early recognition and treatment of 
sepsis. Whichever of these may be true, the 
 incidence of postoperative sepsis is used as a man-
datory, official quality indicator for all American 
hospitals (39), and a number of large hospital 
chains in the USA have included a reduction of 
mortality from sepsis among their quality goals 
(40). It is noteworthy that the in-hospital mortality 
of patients with severe sepsis, in absolute terms, is 
10–15% lower in the USA and Australia than in 
Germany and elsewhere in Europe. This is prob-
ably due to differences in the severity of illness 
(e1) and in the length of hospital stay: hospitali -
zations are 10–14 days shorter in the USA and Aus-
tralia than in Germany (2, 5, 31). 

It is well known that many patients with sepsis 
die in the first weeks and months following their 
discharge from the hospital (e2). Better early rec-
ognition of sepsis and the resulting timely initiation 
of treatment (e3), as well as improved care of sep-
sis patients in the emergency room and the ICU, are 
considered to be the main reasons for the declining 
mortality that has been measured in registry studies 
and clinical studies (31, e4). In the USA, recom-
mendations issued by the National Quality Forum 
(39) have led in recent years to the introduction of 
sepsis protocols in private and public hospitals, in 
accordance with the guidelines of the Surviving 
Sepsis Campaign, with reported reductions of up to 
50% in mortality from sepsis (e5, e6). Germany 
still lacks any comparable nationwide recommen-
dations for the prevention and early recognition of 
sepsis. Another proposed reason for the lower 
documented mortality from sepsis in the USA is the 
increased documentation of less severe cases (10), 
although improved survival has been documented 
in the USA and Australia even in mechanically 
ventilated sepsis patients and those with organ 
 failure (e7). 

Conclusion
The “burden of disease” in Germany that is 
 accounted for by sepsis has grown over the period 
of observation of this study. Two reasons for this 
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are the aging of the population and the expansion 
of modern, advanced medical interventions to 
 persons at the extremes of age. The degree to which 
altered coding practices have contributed to the in-
crease is unclear. What we now need, to prevent a 
further rise in the incidence of sepsis and to 
 improve its treatment, is a trans-sectoral approach 
that exploits all of the available potential for 
 prevention, early diagnosis, acute treatment, and 
treatment of long-term sequelae. 

Such an approach should include vaccinating 
persons in high-risk groups, improving the early 
detection of sepsis in the outpatient setting and in 
all clinical inpatient departments as a prerequisite 
for timely antimicrobial treatment and circulatory 
support, making effective anti-infectious drugs 
widely available, developing adjunctive, immune-
modulating drugs against sepsis, and working out 
suitable rehabilitation plans for survivors who 
suffer from the underappreciated long-term conse-
quences of sepsis. 

To gauge the progress that will be made (as we 
hope) in these areas over time, the monitoring of 
key sepsis statistics based on the clinical and 
 pathogen-based ICD-10 codes should become a 
permanent component of federal health reporting in 
Germany and should be used by hospitals as a 
guide to quality-improving measures. This is 
 already being done voluntarily for sepsis in the 
framework of the Quality Medicine Initiative (Initi-
ative Qualitätsmedizin, IQM) (e8). 
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eBOX 1

ICD-10 sepsis codes for the identification of sepsis 
cases in DRG statistics
● Case identification—sepsis:

– A02.1 (Salmonella sepsis)
–  A20.0 (Bubonic plague)
– A20.7 (Septicaemic plague)
– A21.7 (Generalized tularemia)
– A22.7 (Anthrax sepsis)
– A24.1 (Acute and fulminating melioidosis)
– A26.7 (Erysipelothrix sepsis)
– A28.2 (Extraintestinal yersiniosis)
– A32.7 (Listerial sepsis)
– A39.2 (Acute meningococcaemia)
– A39.3 (Chronic meningococcaemia)
– A39.4 (Meningococcaemia, unspecified)
– A39.1 (Waterhouse-Friderichsen syndrome)
– A40.– (Streptococcal sepsis)
– A41.– (Other sepsis)
– A42.7 (Actinomycotic sepsis)
– A48.3 (Toxic shock syndrome)
– B00.7 (Disseminated herpesviral disease)
– A54.8 (Other gonococcal infections)
– B37.7 (Candidal sepsis)
– B37.6 (Candidal endocarditis)
– B49 (Unspecified mycosis, incl. fungaemia not otherwise specified)
– A49.9 (Bacterial infection, unspecified, incl. bacteremia, not otherwise 

 specified)
– P36.- (Bacterial sepsis of newborn)
– O75.3 (Other infection during labour)
– O85 (Puerperal sepsis), 
– R65.0! (Systemic Inflammatory Response Syndrome [SIRS] of infectious 

origin without organ failure)
– R65.1! (Systemic Inflammatory Response Syndrome [SIRS]  of infectious 

origin with organ failure)
– R57.2 (Septic shock)

● Case identification—severe sepsis:
– R65.1! (SIRS of infectious origin with organ failure)

● Case identification—septic shock:
–  R57.2 (Septic shock)



M E D I C I N E

Deutsches Ärzteblatt International | Dtsch Arztebl Int 2016; 113: 159–66 | Supplementary material III

eBOX 2

Sepsis/SIRS-defining ICD codes for the reference year 2013, according to § 31 
Section 2 RSAV (diseases and diagnoses for morbidity-oriented risk structure 
equalization, as laid down by the German Federal Insurance Office)
● A02.1 (Salmonella sepsis)
● A20.7 (Septicaemic plague)
● A22.7 (Anthrax sepsis)
● A26.7 (Erysipelothrix sepsis)
● A32.7 (Listerial sepsis)
● A39.1 (Waterhouse-Friderichsen syndrome)
● A39.2 (Acute meningococcaemia)
● A39.3 (Chronic meningococcaemia)
● A39.4 (Meningococcaemia, unspecified)
● A40.0 (Sepsis due to streptococcus, group A)
● A40.1 (Sepsis due to streptococcus, group B)
● A40.2 (Sepsis due to streptococcus, group D)
● A40.3 (Sepsis due to Streptococcus pneumoniae)
● A40.8 (Other streptococcal sepsis)
● A40.9 (Streptococcal sepsis, unspecified)
● A41.0 (Sepsis due to Staphylococcus aureus)
● A41.1 (Sepsis due to other specified staphylococcus)
● A41.2 (Sepsis due to unspecified staphylococcus)
● A41.3 (Sepsis due to Haemophilus influenzae)
● A41.4 (Sepsis due to anaerobes)
● A41.5 (Sepsis due to other Gram-negative organisms)
● A41.51 (sepsis: Escherichia coli [E. coli]) 
● A41.52 (sepsis: Pseudomonas)
● A41.58 (sepsis: other Gram-negative pathogens)
● A41.8 (Other specified sepsis)
● A41.9 (Sepsis, unspecified)
● A42.7 (Actinomycotic sepsis)
● B00.7 (Disseminated herpesviral disease)
● B37.7 (Candidal sepsis)
● O88.3 (Obstetric pyaemic and septic embolism)
●  P36.0 (Sepsis of newborn due to streptococcus, group B)
● P36.1 (Sepsis of newborn due to other and unspecified streptococci)
●  P36.2 (Sepsis of newborn due to Staphylococcus aureus)
●  P36.3 (Sepsis of newborn due to other and unspecified staphylococci)
● P36.4 (Sepsis of newborn due to Escherichia coli)
● P36.5 (Sepsis of newborn due to anaerobes)
● P36.8 (Other bacterial sepsis of newborn)
● P36.9 (Bacterial sepsis of newborn, unspecified)
● R57.2 (Septic shock)
● R65.0 (Systemic inflammatory response syndrome [SIRS] of infectious origin without organ failure)
● R65.1 (Systemic inflammatory response syndrome [SIRS] of infectious origin with organ failure)
● R65.2 (Systemic inflammatory response syndrome [SIRS] of non-infectious origin without organ failure)
● R65.3 (Systemic inflammatory response syndrome [SIRS] of non-infectious origin with organ failure)
● R65.9 (Systemic inflammatory response syndrome [SIRS], unspecified)
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eTABLE 1

The in-hospital incidence of sepsis, severe sepsis, and septic shock per 100 000 population per year,
adjusted to the population of the United States in 2000 (e9) 

2007

2008

2009

2010

2011

2012

2013

Sepsis 
 (clinical and pathogen-based

sepsis codes)

191.26

188.15

196.14

205.59

212.79

220.77

236.19

Severe sepsis/
septic shock 

(R65.1!, R57.2)

46.74

53.18

59.86

71.88

79.04

83.83

90.89

Septic shock  
 (R57.2)

–

–

–

18.11

22.25

24.61

26.80

eTABLE 2

The in-hospital incidence of sepsis, severe sepsis, and septic shock per 100 000 population per year in Germany, 2007–2013, by age group

Age (years)

0

1–4

5–9

10–14

15–19

20–24

25–29

30–34

35–39

40–44

45–49

50–54

55–59

60–64

65–69

70–74

75–79

80–84

85+

Sepsis (clinical and pathogen-based 
sepsis codes)

1556.16

79.89

37.02

29.72

42.55

43.78

49.56

56.85

63.36

75.87

108.86

165.07

249.74

364.94

532.9

733.74

1049.26

1332.94

1434.28

Severe sepsis / septic shock 
(R65.1!, R57.2)

146.8

8.5

3.84

4.31

8.55

9.99

11.33

14.5

19.46

27.31

41.54

65.65

100.74

147.75

210.6

295.1

419.59

514.71

517.01

Septic shock 
 (R57.2)

16.74

1.82

0.9

1.14

2.57

2.94

3.63

4.87

6.68

10.4

14.87

24.36

37.46

53.82

77.44

99.73

133.1

163.77

143.12
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eTABLE 3

Cases and in-hospital mortality of sepsis, severe sepsis, and septic shock in Germany, 2007–2013, by age group

Age
(years)

0

1–4

5–9

10–14

15–19

20–24

25–29

30–34

35–39

40–44

45–49

50–54

55–59

60–64

65–69

70–74

75–79

80–84

85 +

Number of cases
Sepsis

73 568

15 316

9320

8135

12 627

14 851

17 204

19 185

22 684

34 315

52 904

71 858

95 527

118 009

168 208

240 913

244 562

214 275

191 544

In-hosp. mortality 
Sepsis (%)

3.9 

2.8 

2.6 

3.6 

4.4 

5.8 

5.8 

7.4 

10.7 

14.8 

18.2 

21.0 

22.9 

24.7 

26.4 

28.0 

30.7 

33.5 

36.5 

Number of cases 
Severe sepsis

6940

1630

968

1181

2536

3388

3933

4892

6968

12 353

20 189

28 580

38 532

47 778

66 476

96 891

97 798

82 742

69 045

In-hosp. mortality 
Severe sepsis (%)

17.6 

15.9 

15.5 

16.0 

15.1 

18.8 

18.7 

21.4 

25.7 

29.8 

33.9 

37.2 

39.7 

42.4 

44.8 

46.8 

50.7 

55.3 

60.3 

Number of cases 
Septic shock

451

198

126

176

418

566

717

955

1,263

2,509

4,161

6,280

8,311

10,521

12,557

19,300

18,844

15,251

11,376

In-hosp. mortality 
Septic shock (%)

39.5 

33.3 

31.0 

25.0 

25.8 

31.3 

29.1 

32.1 

37.6 

43.4 

45.4 

48.1 

52.1 

54.6 

56.9 

59.5 

64.2 

69.4 

76.3 


