
Sepsis in Low and Middle 

Income Countries  

Professor S Bhagwanjee  

Department of Anesthesiology and Pain 

Medicine  

Seattle, Washington  

 



Disclosures 

No conflicts of interest 





Estimated Life expectancy 
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Geo-proportional health spending 

CIA World factbook: 2008 



Income inequality and Health 

• 126 countries of the world, 2002 (including 94.4% 
of world human population).  

• Mortality in 5-year age bands for each sex by 
income inequality and income level.  

• Income inequality correlated with mortality 
worldwide. 

• This relation is especially strong among the 
poorest countries in Africa.  

• Social inequality seems to have a universal 
negative impact on health.  

 

Dorling et al. BMJ. 2007 Oct 27;335(7625):873. Epub 
2007 Oct 22 



The prevalence of nosocomial infection in 

intensive care units in Europe 

• 45% infected (21% ICU acquired) 

• Sites: Lung 66%, UTI 18%, BSI 18% 

• Organisms: enterobacter, staph, 

pseudomonas, fungi 

• Sepsis associated with poor 

outcome  
Vincent et al. JAMA. 1995 Aug 23-30;274(8):639-44. 

 



Incidence, cost, and outcome of 

severe sepsis in the United States 

• 751,000 cases (3.0 cases per 

1,000 population) 

• Mortality was 28.6% 

• Costs per case were $22,100, 

with annual total costs of $16.7 

billion 
Angus. Crit Care Med. 2001 Jul;29(7):1303-10. 

 



Global, regional, and national causes of 

child mortality in 2008 

• 8.8 million deaths in children under 5 

• Pneumonia: 18% 

• Diarrhoea: 15% 

• Malaria: 8% 

• 49% of deaths occurred in India, Nigeria, 

DRC, China, Pakistan 

 
Black et al. Lancet. 2010 Jun 5;375(9730):1969-87. Epub 2010 May 11. 

 



Incidence of infections and their outcome 

in intensive care unit (ICU) patients. 

• Crude incidence: 19% 

• Nosocomial more common 

• Sites: Respiratory, digestive, urinary 

tracts, and primary bloodstream  

• Mortality 17% without and 54% with 

sepsis 
Alberti et al. Intensive Care Med. 2002 Feb;28(2):108-21. Epub 2001 Dec 4. 

 



Brazilian Sepsis Epidemiological 

Study (BASES study) 

• Crude Incidence 22% 

• Mortality associated with 

ACCP/SCCM criteria 

• Mortality was 22% with sepsis 

and 11% without sepsis 

• Site: Lung main source 
Silva et al. Crit Care. 2004 Aug;8(4):R251-60. Epub 2004 Jun 15. 

 



Prevalence of infections in intensive care 

units in Mexico: a multicenter study 

• Prevalence of sepsis: 58% (23% 

nosocomial) 

• Sites: Lung 40%, UTI 20%, 

wound 13%, BSI 7% 

• Mortality associated with 

nosocomial sepsis 23%  
Ponce de León-Rosales et al. Crit Care Med. 2000 May;28(5):1316-21 

  

 

 



PISA: Sepsis prevalence 

• Estimated by attending: 196/248 = 79% 

• Estimated by reviewer: 70/248 = 28% 

• Overdiagnosis = 51% 

 Paruk et al. SAMJ; 2012 Jun 14;102(7):613-6. 

 



Community-acquired bloodstream infections in 

Africa and South East Asia 

• BSI account for 8-13% of 

infections 

• Organisms: Salmonella, Strep 

Staph, E coli, H Influenza 

• Mortality was 18% 
Reddy et al. Lancet Infect Dis. 2010 Jun;10(6):417-32. 

Deen et al. Lancet Infect Dis. 2012 Jun;12(6):480-7. 

 

 



… "Sepsis--it ain't so much what 

you don't know that gets you into 

trouble, it's what you know for 

sure that just ain't so."--with 

apologies to Mark Twain … 
Fein. Crit Care Med. 2011 May;39(5):1214-5. 

 

 



SSC outcome 

 22,000 patients with sepsis SSC 

database: 5.4% absolute survival 

benefit 

  Marshall. Surg Infect. 2010 Jun;11(3):275-81 

 



SSC implementation 

Non-anaesthetic residents in the 

UK lack both knowledge and 

skills required to provide EGDT  
  Mcnally: Scott Med J. 2009 Aug;54(3):22-4 



SSC implementation 

Management of early sepsis varies 

between specialities and 

countries, responses do not 

follow SSC guidelines.  

Concerns relate to knowledge, 

attitudes and resources  
 Reade. Emerg Med J. 2010 Feb;27(2):110-5 



SSC implementation 

UK, ED: 71% of patients with 

SS/SS had no documented 

discussion or consideration of 

referral to the intensive care unit  
  Cronshaw. Emerg Med J. 2010 Jul 26 



SSC implementation 

US: adherence to SSC guidelines 

continues to be a challenge for 

CCM, IM, and EM physicians  
   Djurkovic. J Crit Care. 2010 Dec;25(4):658.e1-6 



Public awareness 

 Poor public awareness about the 

existence of a syndrome known 

as sepsis  

  Rubulotta. Crit Care Med. 2009 Jan;37(1):167-70.   



Culture 

… almost a decade after “To Err is 

Human” reported major patient safety 

problems, the global healthcare 

community is still floundering to 

definitively answer whether patients 

are safer… 
Measurement of Quality and Assurance of Safety. 

Pronovost et al. Clinics Chest Medicine 2009 



Critical care and the global burden of 

critical illness in adults 

 

 

 
 

 

 

 

 

Adhikari et al. Lancet 2010 Oct 16;376(9749):1339-46. doi: 

10.1016/S0140-6736(10)60446-1. Epub 2010 Oct 11 



Critical care and the global burden of 

critical illness in adults 

 

Adhikari et al. Lancet 2010 Oct 16;376(9749):1339-46. doi: 10.1016/S0140-

6736(10)60446-1. Epub 2010 Oct 11 



Nationwide survey on resource availability for 

implementing current sepsis guidelines in 

Mongolia 

…this study suggests that the SSC guidelines 

cannot be implemented in Mongolia due to a 

dramatic shortage of the required hospital facilities, 

equipment, drugs and disposable materials… 

 

Bataar et al. Bull World Health Organ. 2010 Nov 1;88(11):839-

46. doi: 10.2471/BLT.10.077073. Epub 2010 May 28. 



Access to emergency and surgical care in sub-

Saharan Africa: the infrastructure gap 

• 24 hour care:     19-50% 

• Drugs:      18-45% 

• Infection control:    <50% 

• Training and supervision:  14-76% 
 

Hsia et al. Health Policy Plan. 2012 May;27(3):234-44. doi: 

10.1093/heapol/czr023. Epub 2011 Mar 26 



Emergency and critical care services in 

Tanzania: a survey of ten hospitals 

• Emergency room:     30% 

• ICU:       0% 

• Trained staff:      20% 

• Equipment and drugs:    90% 

• Seen by clinician more than once:  < 1/3 
 

Baker et al. BMC Health Serv Res. 2013 Apr 16;13:140. doi: 

10.1186/1472-6963-13-140. 



Availability of critical care resources to treat 

patients with severe sepsis or septic shock in 

Africa: a self-reported, continent-wide survey of 

anaesthesia providers 

… of all African countries 1.5% (4/263) of 

respondents had the resources available to 

implement the Surviving Sepsis Campaign 

guidelines in its entirety … 

 
Baelani et al. Crit Care. 2011;15(1):R10. doi: 10.1186/cc9410. 

Epub 2011 Jan 10 



Fitting a square peg into a round hole: are the 

current Surviving Sepsis Campaign guidelines 

feasible for Africa? 

…Comprehensive, evidence-based guidelines 

combined with innovative approaches to sepsis 

management in LMICs are required to make a 

meaningful impact on worldwide sepsis survival.. 

 

Jakob et al. Crit Care. 2011;15(1):117. doi: 10.1186/cc9981. 

Epub 2011 Feb 1. 



Sepsis management 

• Well-resourced countries: management relies on protocols 

and complex invasive  technologies  

• Key concepts of sepsis management are potentially 

translatable to LMIC’s. 

• Health personnel should be educated in recognition of 

sepsis early and appropriate antibiotic use.  

• Simple and low-cost standardised laboratory testing 

• Evidence-based interventions and treatment algorithms 

tailored to LMIC countries should be developed and 

validated. 

Becker et al. Lancet Infect Dis. 2009 Sep;9(9):577-82. 

 



Integrating sepsis management recommendations into 

clinical care guidelines for district hospitals in resource-

limited settings: the necessity to augment new guidelines 

with future research 

In light of the current deficits in care and the 

limitations associated with these (IMAI) 

guidelines, the authors propose 

implementing these standardized best 

practice guidelines while using them as a 

foundation for sepsis research undertaken 

in, and directly relevant to, resource-limited 

settings 
Jakob et al. BMC Med. 2013 Apr 18;11:107. doi: 10.1186/1741-

7015-11-107 



Flowchart: 
Management of 
septic shock and 
severe respiratory 
distress without 
shock 

Septic shock   Severe respiratory 
distress without shock 

Recognize 

  Reconsider diagnosis if no change 

in SBP following fluid boluses. 

Establish source of infection. 

Consider surgical cause:  

is drainage required? 

  If poor response, reconsider 

 pneumothorax 
 pleural effusion 
 heart failure 
 poisoning 
 TB 
 PCP associated with HIV 

      

Fix the 
physiology 

Oxygen: Titrate to SpO2 90. 
  
Fluids:  
 When SBP >90, continue fluids 

at 2 ml/kg/hour. If on 

vasopressors, reduce rate. 
 If SBP <90, continue or 

increase vasopressors and 

continue LR or NS at 

2 ml/kg/hour. 

Oxygen: Titrate to SpO2 90. 
  
Fluids:  
 Continue at 1 ml/kg/hour or 

orally. 
 If wheezing, give salbutamol. 

      

Treat 
infection 

Continue empirical antimicrobials – next dose 

 Antibiotics 
 Antimalarials (if malaria tests are positive)  
 Antiviral if suspect influenza 

6-24 HOURS 



Flowchart: 
Management of 
septic shock and 
severe respiratory 
distress without 
shock 

Septic shock   Severe respiratory 
distress without shock 

POST RESUSCITATION 

Recognize 

  Perform full reassessment. 

Review available diagnostic data 

and treat underlying diagnosis. 

Evidence of a primary cardiac or 

pulmonary process? Switch to its 

specific management. 

  

  If poor response, reconsider: 

 Pneumothorax 
 Pleural effusion 
 Heart failure 
 Poisoning 
 TB 
 PCP associated with HIV  

  

      

Fix the 
physiology 

Oxygen: Titrate to SpO2 90  

and discontinue when 90 on room air. 
  
Fluids: Reduce to maintenance 

maximum 2 ml/kg/hour and switch to 

oral when patient is able to take.  

Oxygen: Titrate to SpO2 90 

and discontinue when 90 on room air. 
  
Fluids: oral when able to take 
  
If wheezing, give salbutamol. 

      

Treat 
infection 

Continue antimicrobials – switch to oral dose 

 Antibiotics 
 Antimalarials (give IV antimalarials for at least 24 hours total before 

switching  

to oral) 
 Antiviral if suspect influenza 



Antimicrobial resistance 

prevention initiative 

• Antimicrobial resistance: 

worldwide problem including 

bacteria, fungi, and viruses 

• Required: Responsible 

antimicrobial stewardship and 

the development of newer 

antimicrobial agents 
Mollering et al. Am J Infect Control. 2007 Nov;35(9):S1-23; quiz S24-6. 



 

Ford etal. PlosOne. 2012;7(8):e43953. Epub 2012 Aug 30. 



Fluid resuscitation 

• Of 13 trials, data driven by one study: 

FEAST 

• No bolus better than bolus in children with 

general septic shock and malaria 

• Crystalloid vs Colloid: no difference 

• Poor data: Dengue or severe malnutrition 

Ford etal. PlosOne. 2012;7(8):e43953. Epub 2012 

Aug 30. 



Conclusion: 1 

• SSG is a useful synthesis  

• Alternate strategies may be 

appropriate in LMIC 

• Human capacity and 

infrastructure are crucial 



Conclusion: 2 

• What is the exact burden? 

• What are we doing well? 

• What therapy makes sense? 

• How do we ensure effective 

care? 

• Observation  Intervention 

 




