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Global Sepsis Incidence, All Ages, Both Sexes, Al
Causes, 2017

8.9 million 677.5
(95% Ul, 38.9-62.9 million) (95% Ul, 535.7-876.1)
Incident cases Age-standardized incidence per
100,000 population

Rudd et al., Lancet 2020



Global Sepsis Mortality, All Ages, Both Sexes, Al
Causes, 2017

11.0 million 148.1
(95%Ul, 10.1-12.0 million) (95%0 Ul, 136.4-161.0)
Sepsis-related deaths Age-standardized mortality per
100,000 population

Rudd et al., Lancet 2020



Age-Standardized Incidence per 100,000, 2017
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Rudd et al.,, Lancet 2020



Age-Standardized Incidence per 100,000, 2017

United States

254.9

(95% Ul, 204.8-
318.9)

Rudd et al.,, Lancet 2020



Age-Standardized Incidence per 100,000, 2017

448.7 —

(95% Ul, 361.5-
569.6)

Rudd et al.,, Lancet 2020



Age-Standardized Incidence per 100,000, 2017

Central African
Republic

2,365.1

(95% Ul, 1,775.9-
3,228.5)

Rudd et al.,, Lancet 2020
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Rudd et al.,, Lancet 2020



Percentage of Sepsis Deaths by Underlying Cause Category and
Socio-Demographic Index, 2017
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Rudd et al.,, Lancet 2020



Leading Causes of Sepsis-Related Deaths, Both Sexes, All Ages,
in 1990, 2007, and 2017

Leading causes 1990
1 Lower respiratory infections
2 Diarrhoeal diseases
3 Neonatal disorders
4 Stroke

5 Tuberculosis

6 Measles

7 COPD

B Malaria

9 Cirrhosis

10 Meningitis

11 Congenital defects

12 Protein-energy malnutrition |

13 Ischemic heart disease
14 Road injuries

15 Typhoid & paratyphoid

16 Chronic kidney disease
17 Leishmaniasis

18 HIV/AIDS

18 Diabetes

20 Tetanus

Leading causes 2007

1 Lower respiratory infections
2 Diarrhoeal diseases

3 Neonatal disorders

4 HIV/IAIDS

5 Stroke

6 Malaria

7 Tuberculosis

B Cirrhosis

9 COPD

10 Meningitis

11 Diabetes

12 Chronic kidney disease
13 Ischemic heart disease
14 Measles

15 Road injuries

16 Alzheimer's disease

17 Congenital defects

18 Urinary diseases

19 Typhoid & paratyphoid

120 Protein-energy malnutrition

Mean

% change

In number

of deaths,

1990-2007
=274
-29-3
=274
4374
-8:7
256
-8-4

82

=5:5
=251
475
139
154
-68-8
=841
255
278
342
-276
-23-9

Mean %
change in age-
standardized
death rate,
1990-2007
-36-2
-395
-27-0
3134
-39-3
14:7
-35:6
261
-38-2
-320
=141
-21-2
-25:6
-69:1
-30-0
-26-2
-28:7
-6:5
-35-9
-28-3

Leading causes 2017

1 Lower respiratory infections
2 Diarrhoeal diseases

3 Neonatal disorders

4 Stroke

5 Cirrhosis

6 COPD

7 HIVIAIDS

8 Malaria

9 Tuberculosis

10 Diabetes

11 Chronic kidney disease
12 Alzheimer's disease

13 Ischemic heart disease
14 Urinary diseases

15 Meningitis

16 Road injuries

17 lleus & obstruction

18 Congenital defects

119 Other cardiovascular

20 Typhoid & paratyphoid

Mean

% change
in number
of deaths,
2007-2017

-12:0
-19:3
-28:2
12
19
246
-55:6
-32:6
196
256
108
328
19:4
357
-24:4
151
13-4
-22:2
17:7
-25:7

Mean %
change in age-
standardized
death rate,
2007-2017
-26-2
-32:2
-301
-24:0
-19-8
<70
611
-39-0
-35-2
-47
137
62
101
38
-31-4
-27:3
-10:0
-25'5
-96
-31-0

Pneumonia
(16.4%)

Neonatal
disorders
(8.2%)

Road injuries
(1.3%)



JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
Incidence and Trends of Sepsis in US Hospitals
Using Clinical vs Claims Data, 2009-2014

Chanu Rhee, MD, MPH; Raymund Dantes, MD, MPH; Lauren Epstein, MD, M5; David J. Murphy, MD, PhD; Christopher W. Seymour, MD, M5c;
Theodore J. lwashyna, MD, PhD; Sameer S. Kadri, MD, MS; Derek C. Angus, MD, MPH; Robert L. Danner, MD; Anthony E. Fiore, MD, MPH;

John A. Jernigan, MD, MS; Greg S. Martin, MD, MSc; Edward Septimus, MD; David K. Warren, MD, MPH; Anita Karcz, MD, MBA; Christina Chan, MPH;
John T. Menchaca, BA; Rui Wang, PhD; Susan Gruber, PhD; Michael Klompas, MD, MPH; for the CDC Prevention Epicenter Program

US Adult Incidence 903,000 - 1.7 million
US Adult Mortality 174,000 - 270,000

Rudd et al,, Lancet 2020
Rhee et al., JAMA 2017




Incidence of Pediatric Sepsis by Age and Sex, US

Incidence (per 1000 population)
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Sepsis Incidence and Mortality by Age and Sex, US
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Aging, Frailty, and Inflammation

Characteristic

In-hospital mortality, n (%)

ICU length of stay, d, median (IQR)

Total hospital length of stay, d, median (IQR)
Survivors discharged to long-term care, n (%0)*

Survivors with hospital readmission within 30 d, n (%)

Clinical Frailty Scale

No Frailty
(n=1,003)

294 (29.3)
4 (2-7)
9 (5-13)

145 (23.2)

144 (20.3)

Frailty
(n =507)

264 (62.1)
5(3-9)
13 (8-17)
59 (40.1)
95 (39.0)

< 0.001
<001

< 0.001
< 0.001
< 0.001

Fernando et al.,, CCM 2019



Multimorbidity is a Major Sepsis Risk Factor

Acute myocardial infarction

= Chronic ischaemic heart disease
-

of alcahol

Angina pectoris
Mental and behavioural

disorders due to use

Beck et al., SciRep 2016



Sepsis Clusters Geographically in Medically
Underserved Areas

Goodwin et al.,, Chest 2016
Wang et al., Int. J Health Geogr 2010



Social Risk Factors

Income-poverty ratio -
Family Income(12m) - . .
House ownership arrangement - . =
Earnings (12m) - . =
Not afford medicines(12m)? - e ®
Foregone healthcare be of cost(12m) - e B
Healthcare spending(12m)? - o8
Delayed healthcare be of cost(12m)? -«
W/ o health msurance(12m)? + o|8 =
No health insurance - o| < =
A telephone number * -] =
Highest education in family + .
Significant other - .= o . ®
Family composition - F = <
US Citizen - = =
(.00 (.25 (.50 0.75

Proportion of Total Age- & Sex-Adjusted Black-White Disparity Mediated by Covariate

Kempker et al., Open Forum Infect Dis 2018



Conclusions

Significant disparities by location and healthcare access and quality
Neonates are high-riskage group

Among adultsin the US, aging, frailty, and multimorbidity are major
risk factors

Over half of all sepsis-related deaths among patients with
underlying chronic diseases or injuries

Social disparities linked to sepsis incidence and mortality
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