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Normal physiology 



Changes in Pregnancy 



Shock 

“An abnormal state of the circulation in which  

oxygen delivery to tissue is inadequate 

causing cellular hypoxia” 

 



Shock Pathophysiology 



Types of shock 

 Hypovolaemic 

 Cardiogenic shock 

 Anaphylaxis 

 Obstructive 

 Neurogenic 



Hypovolaemic Shock 



Hypovolaemia in Pregnancy 

 Lots of cardiovascular changes in pregnancy 

 Increased cardiac output 

 Maternal heart rate increases by 12/40 

 Plasma volumes increase 45-50% 

 RBC volume increases 20% 

 Relative anaemia 

 SVR decreases 

 Uterine blood flow increases from 50ml/min to 

500ml.min at term 

 



Major Haemorrhage 

  



Cardiogenic Shock 

‘Sustained hypotension 
with inadequate tissue 
perfusion in spite of 
adequate left ventricular 
filling pressure’ 

 

Distended jugular veins due 
to increased jugular venous 
pressure 

Weak or absent pulse 

Pulsus paradoxus in case of 
tamponade 

Arrhythmia, often tachycardic 

 

 

 Causes 
 AMI – mortality >80% 

 Pump failure – L/RVF 

 Mechanical complications 

 Others – myocarditis, 
cardiomyopathy, contusion, 
LVOT 

 Drugs 

 Dissection 

 Sepsis 

 



Anaphylactic Shock 



Cardiac Tamponade/Tension 

Pneumothorax 



Neurogenic Shock 

 Caused by loss of 

sympathetic tone 

distal to lesion level 

 vasodilatation 



Treatment of shock 

Improve Oxygen Delivery  

 

Oxygen Delivery 

= 

Cardiac Output 

x 

O2 content of blood (Hb & SaO2) 

 

 



Improve oxygen delivery 

    Give oxygen 

    Give fluid 

    Optimize contractility 

    Optimize O2 carrying capacity 

     CORRECT the PRIMARY CAUSE 



Sepsis: A continuum 

 
SIRS = systemic inflammatory response syndrome. 

Bone et al. Chest. 1992;101:1644.  



Definitions 

 Systemic inflammatory response syndrome 

 Clinical response to a variety of insults 

 Temp > 38 oC or < 36 oC 

 Heart rate > 90 

 Resp rate > 20 or PaCO2 < 4.3 kPa 

 WBC <4,000 or > 12,000 / mm3 or > 10% immature 

forms 

 Sepsis  

 Systemic response to infection 



Definitions 

 Severe sepsis 

 Sepsis associated with organ dysfunction, 
hypoperfusion or hypotension (SBP < 90 
mmHg) 

 Includes lactic acidosis, oliguria or acute 
alteration in mental state 

 Septic shock 

 Sepsis with hypotension despite adequate 
fluid resuscitation, with abnormal tissue 
perfusion 



Bacterial pathogens in sepsis 

 
Gram-negative Gram-positive 

Cell wall components 

Extracellular products   

Endotoxin and 

other toxins 

SEPSIS 

INFLAMMATION 

e.g. Staphylococcus aureus 

Streptococcus pneumoniae 

Enterococcus faecalis   

e.g. Neisseria meningitidis 

        Escherichia coli 

Host immune 

response 

Host immune 

response 



Loss of inflammatory control  

Hypo-responsive 

 Overwhelming sepsis 

 Excess  

compensation/CARS 

 Immunosuppression 

 Increased 

susceptibility to 

secondary infection 

Balanced response Hyper-responsive 

 Sepsis, severe  

sepsis and MODS 

Resolution Death Death 

CARS: compensatory anti-inflammatory response syndrome, MODS: multi-organ dysfunction syndrome 

Anti-inflammatory/pro-inflammatory mediators and cytokines  



Infection, SIRS and Sepsis       

BACTERAEMIA 

FUNGAEMIA 

PARASITAEMIA 

OTHER 

TRAUMA 

BURNS 

PANCREATITIS 

INFECTION SIRS 

SEPSIS 

VIRAEMIA 



  “Except on a few occasions the patient 
appears to die from the body’s response to 
infection rather than from the infection itself.”  

 

William Osler, The Evolution of Modern 
Medicine, 1904. 
 



 In the UK  

 

 37,000 die each year from sepsis (Health 
Service ombudsmen) cf. 35,000 from lung 
cancer and 16,000 bowel cancer 

 28 day ICU mortality 32.7% 

 >1/3 admissions to ICU’s (approx £1900/day) 

 1/7 hospital deaths are due to sepsis 

 Estimated cost to NHS in England £1.8 billion 
per year 

 Overall mortality up to 35% 

 Significant morbidity in survivors 

 NHS England has identified it as a priority 



Surviving Sepsis 





BUT….. 

 Surviving sepsis stopped in 2012 and failed 

to reach its final targets of reducing death 

from sepsis 

 

 However, many hospitals continue the legacy 

of sepsis 6 and protocolised care for 

diagnosis and treatment of sepsis 











Vascular Changes in sepsis 

 



Cardiac problems in sepsis 



Kidney problems and sepsis 

 



Clinical manifestations of 

sepsis 

 Tachypnoea 

 Altered conscious 

level 

 Temp/hypothermia 

 Delayed capillary refill 

 

 HYPOTENSION IS 

PRETERMINAL SIGN 

IN FIT PEOPLE 



Covid-19 

 Changed knowledge 

of Critical Care 

 Rapidly evolving 

knowledge  

 Causes inflammation 

of lungs 

 Treatment mostly 

supportive 

 Dexamethasone 

 Remdesivir 

 Ongoing trials 

 



Issues in sepsis 

 Rx with broad spectrum antibiotics 

 

 Take cultures – blood/urine/sputum 

 

 Administer fluid resuscitation 

 Give 500ml crystalloid and reassess 



Treatment priorities 

 Monitor response to fluids 

 BP/UO/Lactate 

 

 Refer to Critical Care Team/Outreach as 

necessary 

 

 



Vasopressors 

 If necessary start vasopressors – increase 

SVR, rising BP 

 These counteract the vasodilation 

 Normally metaraminol/ephedrine until CVC 

 Then noradrenaline 

 Possibly add in steroids +/- vasopressin 

 May need inotropes – increase hearts ability 

to pump (dobutamine/adrenaline) 

 Rarely resort to other drugs (methylene blue) 



The sepsis six 



EVIDENCE ON SEPSIS 



Urgent antibiotics 

 Kumar trial 

 >2000 patients 

 Antibiotics < 1 hr after 

hypotension 20% 

mortality 

 Antibiotics > 6 hrs = 

58% mortality 

 7.6% reduction in 

survival/hr until effective 

Ab therapy up to 6 hrs 

 Only 50 received Abs < 

6 hours! 

 

 

Kumar Crit Care Med 

2006 

 

Figure 1. Cumulative effective antimicrobial 

initiation following onset of septic shock-

associated hypotension and associated survival. The 

x-axis represents time (hrs) following first 

documentation of septic shock-associated hypotension. 

Black bars represent the fraction of patients surviving to 

hospital 

discharge for effective therapy initiated within the given 

time interval. The gray bars represent the cumulative 

fraction of patients having received effective 

antimicrobials at any given time point. 



 

 

One RCT showed improved survival in patients aggressively resuscitated to 

preset goals in the first 6 hours ( mortality 46.5 to 30.5%) 

CVP 8 – 12 mm Hg (12 – 15 with IPPV) 

MAP >65 mm Hg  

Urine output >0.5 ml/kg/hr 

Central venous or mixed venous saturation > 70% 

 

Treatment initiated in Emergency Department 

Treated by Emergency Physician with Critical Care consultation 

EGDT vs ST for 6 hours only 

Used ScvO2 – surrogate marker for SvO2 in EGDT group 

 



EGDT/ Rivers 

 BUT  inner city Detroit and low venous sats 

 Australian retrospective study showed 

mortality WITHOUT EGDT 30%  

 ie same as ‘standard’ group in rivers 

( Bellomo Melbourne group Crit Care 06) 

 

No one has managed to get similar results 

 



rhAPC –  

 Antithrombotic, profibrinolytic, anti- 

inflammatory actions 

 Prowess trial – showed amazing reduction in 

sepsis mortality 

 Now proven incorrect and withdrawn 

 

 NO WONDER DRUG SINCE 



Bottom Line! 

URGENCY 
 ? Golden hour(s) 

 View same as MI/trauma 

 FROM FRONT DOOR, not just ICU 

 Do basics well 

 URGENT fluids/ antibiotics and source 

control/ get MAP up 

 



New for 2016 

 Q-SOFA….. 



Any questions…… 


