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ProCESS: 32.1% 90 day mortality 
 
ProCESS Investigators et al. N Engl J Med. 2014;370(18):1683-93. 

ARISE: 18.7% 90 day mortality 
 
ARISE Investigators et al. N Engl J Med. 2014;371(16):1496-506. 

ProMISe: 29.4% 90 day mortality 
 
Mouncey PR et al. N Engl J Med. 2015;372(14):1301-11. 

Three big sepsis trials in recent years, 



“Every year in the UK there are 150,000 
cases of Sepsis, resulting in a staggering 
44,000 deaths – more than bowel, 
breast and prostate cancer combined.” 
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64% “less than good” care 

27% mortality 
 

- Identification    - Treatment  

- Follow-up  

a national confidential enquiry 



Demographics Route of entry to system 
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… the launch of new definitions (Sepsis 3.0) 



… as well as NICE guidance this summer 
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•Definitions 

 

•Recognition 

 

•Applications 



Tissue injury 

Microvascular 

coagulation/ 

thrombosis 

Organ 

dysfunction 

Death 

Mitochondrial 

dysfunction 

Activation of 

coagulation 

Inhibition of 

fibrinolysis 

Endothelial 
dysfunction 

Tissue factor expression 

Microvascular 

flow 

redistribution 

Inflammation 

Leucocyte activation 

Anti-inflammatory  
mediators 
e.g. IL-10, IL-1ra receptor 

antagonists 

Pro-inflammatory  
mediators 
e.g. Tumour necrosis 

factor, IL-1, IL-6, IL-8,  

nitric oxide 

Pathogen Infection 
Host  

responses 

Sepsis … 



So there must be a blood test … 



Serum lactate 

• Across the range of serum lactate 
levels, increasing tachypnoea, 
hypotension, altered consciousness 
(qSOFA variables) are associated with 
increased mortality. 

 

• When lactate ≥4 … 

   7% mortality with qSOFA = 1 

   43% mortality with qSOFA = 3 
Seymour CW, et al. JAMA. 2016;315(8):762-74. 



Prize-winning GP practice cuts 
antibiotic scrips 25% and frees 
appointments 
By David Millett on the 4 February 2016  
A GP and nurse practitioner team from 
Hertfordshire has won an NHS innovation prize 
for a C-reactive protein (CRP) testing scheme that 
cut antibiotic prescribing 25% and sharply 
reduced repeat appointments for coughs. 



Discriminative value of inflammatory 
biomarkers for suspected sepsis 

Tsalik EL et al. J Emerg Med. 2012;43(1):97-106. 
 

• Of 336 enrolled subjects, 60% had definite infection, 13% 
possible infection, and 27% no infection. Of those with 
infection, 202 presented with sepsis, 28 with severe sepsis, 
and 17 with septic shock. 

• PCT, CRP, and IL-6 were correlated with infection likelihood, 
sepsis severity, and septicemia. 

• PCT, IL-6, and CRP highly correlate with several infection 
parameters, but are inadequately discriminating to be 
used independently as diagnostic tools. 
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Prediction of blood culture results by 
measuring procalcitonin levels and other 
inflammatory biomarkers 
Arai T et al. Am J Emerg Med. 2014;32(4):330-3. 
 

• We analyzed the data from 422 specimens collected at our 
emergency center within the preceding 36 months. Primary 
component analysis was used for detecting the degree of 
the relational contribution of each of the 4 biomarkers to 
blood culture results. 

• Although it is difficult to predict blood culture results, our 
finding that blood culture results are affected not by WBC 
& CRP, but mainly by PCT & PLT, might help explain the 
mechanism of sepsis. 



Going back again 



‘Sepsis 1.0’ 

1992: 
Eight men in a 
smoke-filled room 



‘Sepsis 2.0’ 

2003: 
Nine men, one woman 
in a smoke-filled room 



But, using two or more SIRS criteria to define severe sepsis 
 

- excludes one in eight otherwise similar patients with infection, organ 
failure, and significant mortality 

- fails to define a transition point in the risk of death 



Time for a New Definition of Severe Sepsis? Patricia Kritek, MD reviewing: 
 

This study supports a re-examination of how we define sepsis, with the 
objective of constructing a new definition that could help us better identify 
and treat these patients as quickly as possible. 



We need a taskforce! 



We need a taskforce! (19 men this time) 



Unwell 
(all patients) 

Infected 

‘Bad’ 

They did not try to define infection 

They wanted to define ‘bad’ 

and determine if patients who go ‘bad’ can be identified  
earlier, simply & more accurately than at present? 

= patients who do badly,  
   i.e., needing critical care, dying … 



  - derived from analysis of 5 million patient encounters in wide 
range of hospitals 

 



All the “old” indicators of sepsis were assessed against large databases 



• Sepsis is life-threatening organ dysfunction caused by a 
dysregulated host response to infection 
 

 



• Sepsis is life-threatening organ dysfunction caused by a dysregulated host 
response to infection 
 

• Most precisely, organ dysfunction is represented by an increase in the 
Sequential [Sepsis-related] Organ Failure Assessment (SOFA) score of ≥2 
 

 



Why use SOFA for the Sepsis clinical Criteria? 

• reasonably familiar (at least in ICU) 

• predictive validity 

• uses routinely measured variables 

• can be measured by automated systems  

• not perfect … Sepsis 4.0 will improve on it 

   … but SOFA ≥2 does relate to a 10% chance of dying in hospital 



Variables/points 1 2 3 4 

Neurological  
(GCS) 

13-14 10-12 6-9 <6 

Respiratory 
(P:F ratio) 

<400 <300 
<200  

(+ resp support) 

<100 
(+ resp support) 

Cardiovascular 
(systolic BP) 

<70 
dopamine ≤5 or  

dobutamine (any dose) 

dopamine >5 
or EPI ≤0.1 

or NOREPI ≤0.1 

dopamine >15 
or EPI >0.1 

or NOREPI >0.1 

Renal  
(creatinine or UO) 

110-170 171-299 
300-440  

(or <500 ml/day) 
>440 

(or <200 ml/day) 

Haematological 
(platelets) 

<150 <100 <50 <20 

Liver  
(bilirubin) 

20-32 33-101 102-204 >204 

SOFA Score: organ dysfunction 
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• At the bedside, sepsis is likely with 

- infection and ≥2 of RR ≥22, SBP ≤100, altered mentation 
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• Sepsis is life-threatening organ dysfunction caused by a dysregulated host 
response to infection 
 

• Most precisely, organ dysfunction is represented by an increase in the 
Sequential [Sepsis-related] Organ Failure Assessment (SOFA) score of ≥2 
 

• At the bedside, sepsis is likely with 

- infection and ≥2 of RR ≥22, SBP ≤100, altered mentation 

- or infection and NEWS score ≥5 
 

 





What about RED FLAG SEPSIS? 



RED FLAG SEPSIS = infection & one of … 



But, infection with no Red Flags 

could = NEWS Score of 12 !!! could = NEWS Score of 12 !!! 



NEWS scores & risk of arrest, ICU, death  

Smith GB, et al. 
Resuscitation. 2013. 
84(4):465-70. 



The challenge is getting it right in practice 



Pre hospital care 
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Pre hospital care 
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Pre hospital care 
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Recommendations 

An early warning score, such as the National Early 
Warning Score (NEWS) should be used in both primary 
care and secondary care for patients where sepsis is 
suspected. This will aid the recognition of the severity of 
sepsis and can be used to prioritise urgency of care. 
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The challenge is getting it right in practice 



Within 

15 min 

Prompt identification of sepsis 

- All six vital signs recorded in 15 mins of arrival 

 (RR, SpO2, HR, BP, AVPU/GCS, To) 

Within 

1 hour 

Immediate referral to doctor/nurse able to deliver treatment 

- The word ‘sepsis’ written/highlighted/ticked in patient record in 1 

hour of arrival 
  

Timely care delivery 

- Documented IVABs in 1 hour of arrival, & BCs in hour 

- ≥500 mL iv fluid given in 1 hour of arrival 

 (unless clear contra-indication) 

Within 

3 hours 

Follow-up review 

- Documented review at 3 hours after arrival (+/- 30 mins) 

- Evidence of escalation if not improved 
 (e.g., NEWS ≥5) 

At 48 

hours 

- Documented review of antimicrobial therapy in 48 hours of 

arrival (if still in-patient) 

Agreed processes across 13 acute Trusts 



Imminent NICE guidance … 







Draft NICE Sepsis guideline, p. 405 … 

• The clinical evidence in adults showed a reduction in all-cause mortality 
when antibiotics were administered within up to 3 hours. 

 

• Comparison of the evidence for reduction in mortality for antibiotics 
in 1 hour versus 3 hours indicated that there may be no additional 
benefit of early therapy. 



Draft NICE Sepsis guideline, p. 405 … 

• The clinical evidence in adults showed a reduction in all-cause mortality 
when antibiotics were administered within up to 3 hours. 

 

• Comparison of the evidence for reduction in mortality for antibiotics in 1 
hour versus 3 hours indicated that there may be no additional benefit of 
early therapy. 
 

• Recommending antibiotics within one hour for those at highest risk 
would ensure that those people with highest risk would benefit, but 
that it was appropriate to recommend a 3 hour window for people at 
moderate to high risk without organ dysfunction. 



Inpatient care 

52 

With care bundle Without care 
bundle 

Delay in escalation 9% 26% 

Delay in administration of 
administration of antimicrobials 

18.5% 38% 

Fluids delayed / not received 13% 23% 

Oxygen delayed / not received 5% 15% 

Investigation of source of 
infection 

10% 28% 

Blood cultures not taken 60% 79.5% 

Less than good documentation of 
sepsis 

19% 33% 

Blood gases not taken 19% 33% 



Finally, please note 

• infection + qSOFA ≥2 does not always = sepsis 

 

• infected patients very often need active management before qSOFA ≥2 or 
DSOFA ≥2: you don’t need to wait until the criteria are met 

 

• Treat infection - and hypoxaemia, hypotension, oliguria, etc, etc  

   - as needed         



Many many thanks to 

Prof. Mervyn Singer (UCL & UCLH)  



JAMA papers 

•Singer M, et al. JAMA. 2016;315(8):801-10. 

 

•Seymour CW, et al. JAMA. 2016;315(8):762-74. 

 

•Shankar-Hari M, et al. JAMA. 2016;315(8):775-
87. 
 



Questions? 


