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WHAT DO WE KNOW ABOUT 
HEALTH AND HEALTHCARE FROM 

AN INTERNATIONAL PERSPECTIVE? 



POTENTIALLY MODIFIABLE 



HIGHLY VARIABLE 



Cause of death depends on where you live 



Cause of death depends on where you live 



• 2010: low and middle-income countries had higher road 
traffic fatality rates (18.3 and 20.1 per 100,000 
population respectively)  
• compared to high-income countries (8.7/100,000) 

• The African region had the highest road traffic fatality 
rate, at 24.1/100,000  

• The European region had the lowest rate, at 
10.3/100,000 

WHO Global Health Observatory 

Road Traffic Fatalities 



Global deaths in 1990 and 2013 

GBD2013 Mortality and Causes of Death Collaborators (2014) Lancet e-pub 18 Dec 

Have things changed? 

↓ paediatric mortality 
↑ life expectancy 

Implications for critical care 
Comorbidity with age = ↑ patients 

↑ need for ICU resources 



WHAT DO WE KNOW ABOUT CRITICAL 
CARE? 



What is Critical Care? 
• Common location 
• ↑ nursing intensity 
• Specialist medical 

training 
• Interprofessional team 
• Technology for: 

– monitoring 
– organ support 

• Patients  
– at risk of imminent 

death 
– complexity of illness 
– severity of illness 



Annals ATS 2013 10: 509-13 

Total deaths from 
conditions that 
would potentially 
benefit from 
critical care 

% of all deaths 
that would 
potentially benefit 
from critical care 

Potentially Preventable Deaths with Critical Care 

SO WHY DO WE NEED CRITICAL CARE IN RESOURCE POOR SETTINGS? 



Based on an estimated capacity & population similar to North America 

Lancet 2010 375:1339-46 

GLOBAL BURDEN 



No. of ICUs No of ICUs /100,000 

Germany - 24.6 

Belgium 135 21.9 

Croatia 123 20.3 

France 550 9.3 

Sweden  89 8.7 

Netherlands 115 8.4 

Spain 258 8.2 

UK 268 3.5 

South Africa 308 8.9 

Columbia 89 - 

Zambia 29 - 

China - 3.9 

Sri Lanka 52 1.6 

Lack of 
epidemiological  
data on ICU 
availability 

Lancet 2010 375:1339-46 



Available Resources 
• Things we take for granted: 

– Running water 
– Electricity 
– Piped oxygen 
– Wall suction 
– Availability of resuscitation drugs and equipment 
– Availability of other drugs, fluids and equipment 
– Availability of SpO2 and ECG monitoring as a minimum 

• Electrodes to attach monitoring 
– Access to diagnostic laboratory and radiology 
– Biomedical engineering to maintain equipment 
– Culture of safety 
– Documentation 
– Infection control 
– Blood bank 

• Family members may have to donate blood 
 



2011 15:R10  
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2011 15:R10  

Availability of diagnostics 
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BMC Int Health Hum Rights 2014 14:26 

A different population: mean age 34 yrs, mortality 41%  



SEPSIS AS AN EXAMPLE 
 A CRITICAL ILLNESS SYNDROME 



Sepsis Continuum 

• Systemic Inflammatory Response Syndrome (SIRS) 
– Hyper/hypothermia 
– Leukocytosis/leukopenia 
– Tachycardia 
– Tachypnea (or elevated pCO2) 

• Sepsis 
– SIRS + suspected/confirmed infection 

• Severe Sepsis 
– Sepsis + organ dysfunction or tissue hypoperfusion 

• Septic Shock 
– Sepsis + cardiovascular failure (hypotension) 

MOST SEVERE 



Severe Sepsis in Perspective 
Acute Condition Mortality Rate in High income 

Countries 
Severe sepsis 25 – 45% 

28-day mortality 

Acute myocardial infarction 2.7 – 9.6% 
30-day in-hospital mortality 

Stroke 9.3%  
14-day mortality 

Ruptured abdominal aortic 
aneurysm 

50 – 73.3% 
Operative mortality 

2.8 million cases of sepsis/yr in high income countries 



• Acute circulatory failure characterized by persistent 
arterial hypotension despite adequate volume 
resuscitation and unexplained by other causes;  

• Sepsis induced hypotension is defined as:  
– SBP <90 mm Hg   
– mean arterial pressure <70 mm Hg,  

• or reduction in SBP >40 mm Hg from baseline 

 

Severe sepsis/septic shock  

ISSUE: how to assess circulatory status when 
access to monitoring is limited and 
documentation of input/output may be 
inaccurate/not performed 



1. Sepsis-induced hypoperfusion/hypotension (systolic <90) 
2. Tissue hypoperfusion 
3. ↓ cap refill or skin mottling 
4. ↑ lactate 
5. Urine output <0.5 mL/kg/hr X 2 hrs despite fluid resus 
6. PaO2/FiO2 ratio <300  
7. Creatinine ↑>0.5 mg/dl (44 µmol/L) 
8. Bilirubin >4 mg/dl (70 µmol/L) 
9. Platelets <100,000 µmol/L (<100 X 109/L) 
10. Coagulopathy (INR >1.5) 

 
 

 
 

Definition: Severe Sepsis 

RECOGNIZING SEPSIS 
Inability to measure lactate, blood gases, even routine diagnostic labs 
may be difficult to access 
Catheterization and documentation of output may not occur 

Peripheral cyanosis 

SpO2 <90%, central cyanosis, resp distress  

Jaundice 

Petechiae or ecchymoses 



Resuscitation Bundle 
Complete within 3 hours 

1 Measure serum lactate 

2 Obtain blood cultures prior to antibiotic administration 

3 Administer broad-spectrum antibiotics 

4 Deliver 30 ml/kg of crystalloid for hypotension or lactate ≥ 4 

Complete within 6 hours 

5 Administer vasopressors to keep MAP ≥ 65 mmHg 

6 In the event of persistent hypotension despite fluid resuscitation and/or 
lactate >4 mmol/L: 
• Achieve CVP ≥ 8mmHg 
• Achieve a ScvO2 ≥ 70% or SvO2 ≥ 65% 

7 Remeasure lactate if initial lactate was elevated 

NO 

MAYBE 

HOPEFULLY 

CAUTION 

DEPENDS ON AVAILABILITY 

CAN’T MEASURE 



PLoS One 2012 7:e29858 

Provincial Northeast Thailand 

Institutional characteristics 
1100 bed hospital for 2 million people 
Wards are open plan – 30 to 60 beds 
13 (4 kid/9 adult) separate ICUs: 8-14 beds (full 
occupancy) 
Piped O2 and SpO2 monitoring in ICU 
Nurse: patient ratio 1:2.5 or 1:3.5 

Attendance of Drs to patients is prioritized based on 
assessment of severity of illness by health care attendants 
including medical students and interns  



Identified 72 patients with severe sepsis 

Management % 

ICU 39 

Wards 61 

Crystalloids 100 

Documented fluid bolus 26 

Recorded fluid balance 72 

Urinary catheterization 51 

Central venous access 17 

CVP recorded 8 

Broad spectrum antibiotic 94 

Chest X-ray 76 

Management % 

Supplemental O2 (no vent) 55 

Mechanical ventilation 50 

SpO2 alone 36 

Arterial blood gas 21 

Vasoactive drugs 54 

Blood when Hb <7 70 

Sc insulin for hyperglycaemia 11 

Outcome % 

28 day mortality (all) 53 

28 day mortality (ICU admits) 61 



112 patients randomized 

342 patients sample size to detect 15% ↓ in mortality 

54 patients intervention 
Initial 2L bolus within 1 hr 
JVP monitoring 
2nd 2L bolus over 4 hrs if JVP <3cm 
 above sternal angle 
Dopamine if MAP <65  
whole blood if hb <7gm/dl 

58 patients usual care 

1:1 nursing care for 6 hrs 
Hourly vital signs 
Blood cultures 
Antibiotics within 1 hour 

CCM 2014 42: 2315-24 



Intervention Control 
Age, yr 35 (1.3) 35 (1.4) 
male 53% 54% 
MAP 76 (15) 77 (19) 
Resp rate 38 (11) 38 (11) 
APACHE II 18 18 
HIV+ 79% 82% 
Time to antibiotics 1.5 (0.5-3.7) 1.3 (0.4-3.0) 
Received ≥3 L fluid 57% 20% 
Blood 30% 20% 
Dopamine 2% 6% 
↑ In RR or in SpO2 in 6 hrs 34% 29% 

CCM 2014 42: 2315-24 



Hospital mortality 
64% intervention vs 61% control 

P value = ns 

CCM 2014 42: 2315-24 



CCM 2014 42: 2315-24 

WHY STOPPED EARLY? 

Only 2/109 (2%) pts tx to ICU 
for ventilation 

10 ICU beds in 1500 bed hospital 

In pts with baseline RR of >40 
and SpO2 <90% 

Intervention: 100% mortality vs 
70% in control 



CCM 2014 42: 2315-24 

• Lessons learnt 
– Need to understand existing models of care 

• Reluctance to transfer to ICU for septic patients with 
acute respiratory failure 

• Need for caution with fluid resuscitation 
– Use of simplified criteria problematic 

• Need more reliable measures of hypoperfusion 
– Hyperacute interventions not appropriate for 

subacute/chronic infections 
• Know your pt population 

 



THERE ARE MANY INITIATIVES 
ADDRESSING IMPROVING CARE AND 

EDUCATION 











J Crit Care 2014 in press 

117 nurses trained in Sri Lanka 

Short course format and train the trainer model 









SHAMELESS PLUG!!!!! 



Conclusions 

• Efforts to improve critical care in resource 
poor areas have the potential to greatly 
impact mortality 

• Many resources considered ubiquitous to ICU 
are not available consistently 

• Delivery of critical care interventions need to 
be modified to the context 

• Access to and delivery of education to critical 
care nurses is an imperative 

 



Thank you for your attention 
Questions? 

louise.rose@utoronto.ca 
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