Pharmacology Report – Case 2B – Shock Syndrome (Q4 missing)

Date: 04/05/02

For this pharmacology report, I have decided to incorporate the answers to the list of questions presented to the tutor during the pharmacology tutorial. 

Definition of terms

Sepsis: Sepsis is a descriptive term given to SIRS (Systemic Inflammatory Response Syndrome). Its clinical criteria includes:

· Fever or hypothermia; (temp > 380C, or 360C)

· Tachypnea; (RR > 20 breaths/min or PaCO2 < 32mmHg)

· Tachycardia (HR > 90 bpm)

· WBC count abnormal; (leucocyte count > 12,000 per uL or < 4,000 per uL)

If SIRS is caused by microbial infection ( known as Sepsis

Severe Sepsis: If sepsis causes one or more organ dysfunction, hypoperfusion, hypotension. (Harrison’s, 1998)

Septic Shock: Septic shock is when BP is progressively decreasing even after significant fluid replacement therapy, and clinical examination shows inadequate perfusion of major organ systems ( causing failure of organ systems. (Sharma, S. 2002) 

Important: Important because it gives indication to clinician as to what stage the patient has progressed to. 

Pathphysiological Processes

Immune response:

· Bacteria responsible for sepsis ( wall breaks down ( releases LPS (, which is an endotoxin.  

· At low conc., LPS binds to macrophages and monocytes ( these cells get activated
· Activation causes release of various cytokines ( which in turn causes release of cytokine mediators ( most importantly Tumour Necrosis Factor (TNF), Interleukin-1 (IL-1)
· Cytokines act on endothelial cells ( more cytokines releases ( increase permeability of capillary wall (tight junctions between endothelial cells loosen). 
· WBC enter and engulf the foreign material
· In summary: LPS causes local acute inflammatory response. 
Cardiovascular response: 

· High concentration of LPS ( nitric oxide concentrations also increases ( vasodilator

· Vascular smooth muscle relaxes ( induce platelet aggregation & adhesion ( hypotension results

· Blood vessel walls relax, blood begins to pool at extremities ( circulation compromised ( BP decreases and cardiac output decreases. 

· Baroreceptor reflexes attempt to bring BP back to normal ( by exciting sympathetic nervous system can cardiovascular centre in the medulla ( ( HR and BP. 

· Sympathetic nervous system causes intense vasoconstriction of BV’s in the peripheries. 

· Volume receptors cause release of ADH which increases water retention via renin-angiotensin mechanism

· But NO over-rides all these mechanisms, therefore ultimately CO and BP drop without external intervention

Respiratory response:

· ( BP ( ( perfusion ( hypoxia ( anaerobic respiration

· Lactate build up ( conversion to lactic acid ( acid build up in blood ( ( pH

· Chemoreceptors detect drop in pH ( stimulation respiratory centre ( increase breathing ( blow off excess CO2 
· ARDS (Adult Respiratory Distress Syndrome) can also result from sepsis

· This occurs when capillary permeability in lung increases, increase fluid into lungs ( pulmonary oedema ( suffocation results

· Increases permeability as a result of increased LPS ( via complement system

· Act on mast cells ( causes release of chemical mediators ( most importantly histamine

· Histamine increases capillary permeability and vasodilation, resulting in ARDS.

Treatment Plan (Problem based)

Problem: hypotension secondary to fluid loss

· Commence fluid resuscitation (1st priority) ( ( blood volume, ( CO, ( BP ( avoid odema, acidosis, ARDS

· Saline is best choice for fluid replacement therapy

· Monitoring
· Urinary catheter ( measure urine output ( monitor kidney function ( monitor tissue perfusion ( hence CO monitored

· Central line inserted to monitor CVP, Arterial line inserted to measure ABP

· ECG ( monitor heart status ( monitor ischaemic state of myocardium

· PAWP monitored to avoid odema and hence ARDS

Problem: O2 sats ( and high RR = hypoxia and hypercapnia
· 100% O2 given

· pulse oximetry – monitor O2 sats

· Blood gas measured – respiratory gas monitored and hence blood pH ( avoid acidosis

Problem: infection

· Take various cultures for analysis (e.g.: urine, sputum, oral swab)

· Administer broad spectrum antibiotics IV:

· Can be somewhat specific as some infections prevail only in some areas

· Thorough examination to identify sources of infection, remove infection foci (in this case, drain the infection area – surgical excision required depending on level of infection)

· After result of cultures obtained ( administer specific antibiotics

Problem: fever

· Temperature is up to 39.50C (from 38.50C)

· High fever limits immune response

· If temperature is continuously increasing ( anti-pyretics can be used 

· In this case maybe not necessary as infection may have caused the rise in temperature, hence removal of infection will automatically reduce the temperature

Critical factors which need to be addressed are:

· CO (blood volume), tissue perfusion (prevent cardiac ischaemia), oxygen levels in blood (prevent metabolic acidosis/ respiratory acidosis)

Dopamine – scientific theoretical view VS. clinical evidence view

Scientific Theory

· Dopamine is a precursor to noradrenaline ( acts on alpha and beta receptors + DA1 & DA2 receptors

· Half life of 7-12 mins, given IV ( main effect vasodilation

· Low doses (<2ug/kg/min)
· DA1/2 receptors activate by dopamine ( renal, coronary, cerebral circulations

· Stimulates vasodilation and increased renal blood flow (facilitates diuresis)

· DA1 – receptors located on post-synaptic membranes – mediate vasodilation

· DA2 – receptors located pre-synaptically – prevent release of NA (noradrenaline)

· Produces renal arterial vasodilation and diuresis (i.e.: DA2 receptors inhibit release of NA which are potent vasoconstrictors)

· Moderate doses (2-10ug/kg/min)
· Stimulates cardiac B receptors – by promoting release of NA from sympathetic nerves

· Thus dopamine increases HR, myocardial contractility and SV (stroke volume). Therefore ( CO. 

· High doses (>10ug/kg/min)
· Stimulates alpha receptors, causes vasoconstriction and ( SVR

· Vasoconstriction causes an increase in afterload – hence workload of heart as it has to contract against more load ( ventricular pressures increase ( exacerbation of cardiac failure in patients prone to it. 

Clinical evidence

· Various studies have been conducted to show the importance of dopamine as a first line of drug in patients with septic shock

· Studies have shown - dopamine in low doses can dilate renal vasculature therefore maintaining glomerular filtration. Activates adenylate cyclase - ( cAMP – relaxation of vascular smooth muscle

· Low – dose dopamine – has been shown to increase urine output + creatine clearance with severe sepsis (only for 1st 48 hours) – no effect in septic shock

· Dopamine – vascontrictory effects can further compromise an already compromised vascular system ( dopamine – has been shown to ( perfusion of gut mucosa

· Studies from dogs – show low dopamine levels cause increased perfusion of gut muscles, but decrease perfusion of gut mucosa ( ( splanchnic Vo2. 
Study

	Patient treated with NA
	Patient not treated with NA

	2.8-3.0g/kg body weight/min dopamine

( low dose dopamine ( ( splanchnic flow from a low splanchnic flow
	2.8-3.0g/kg body weight/min dopamine

( low dose dopamine ( very little ( identified, if not a ( was identified (from a high splanchnic flow)


· Thus the effect of dopamine depends on the individual base-line splanchnic flow, which in septic patients can vary from normal to markedly increased. 

· Recent study involving 360 patients ( half were given 2ug/kg body weight/min (low dosage) and other half were given a placebo. 

· No difference in mortality rate, creatinine levels or renal function in control group or in dopamine treated group.

· In summary: no convincing data has been formed to support the routine use of low dose dopamine as the first line of treatment in patients with septic shock. Despite its beneficial effect on renal haemodynamics, it has not been proven to improve survival in these circumstances. 

