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Variation in Care Practices

ÑAs of 2003, there were 1,739 U.S. 

hospitals in the IHI comparative 

database that exhibit a 450 percent 

variation in a patients chance for dying

Institute for Healthcare Improvement white paper. Move Your Dot. Measuring, 
Evaluating, and Reducing Hospital Mortality Rates.  2003





Chain of Survival in Sepsis

Early Detection

Improved 
Outcomes

Hospital Care



SIRS: Systemic Inflammatory 

Response Syndrome 

Global tissue hypoxia precedes Hypotension, MODS and death

ÅTwo or more of the following:
Á Temperature > 38ºC (100.4) or <36ºC 

Á Heart Rate > 90 bpm

Á Respiratory Rate > 20 breaths/min

Á WBC Count > 12,000/mm3, <4,000/mm3, or are 

there >10% immature neutrophils (bands)

Source:  Bone RC, Balk RA, Cerra FB, et al. Crit Care Medicine. 1992; 20: 864-874.
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it deosn't mttaer in waht oredr 

the ltteers in a wrod are, the olny 

iprmoatnt tihng is taht the frist and lsat 

ltteer be in the rghit pclae. The rset can 

be a taotl mses and you can sitll raed it 

wouthit a porbelm. 

Tihs is bcuseae the huamn mnid deos 

not raed ervey lteter by istlef, but the 

wrod as a wlohe. 



Code STEMI ïñTime is Muscleò

Code Stroke ïñTime is Brainò

Code Trauma ïñThe Golden Hourò 

Code Sepsis - ñTime is Tissueò

ÑThe sooner that treatment begins, the 

better the outcomes, just likeé.

Time Sensitive Interventions



Inquiring Minds Want To Knowé

Å How does one 
diagnose sepsis?

Å Does the patient 
have to look deathly 
ill?

Å You cannot treat 
what you do not 
diagnose



Putting the 

pieces of the 

puzzle 

together...
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ACUTE ORGAN DYSFUNCTION =

SEVERE SEPSIS

Oliguria

¬Creatinine

®Platelets

¬PT/APTT

¬D-dimer

¬Fibrinogen

Altered 
Consciousness

Confusion

Tachypnea

SaO2 <90%

Balk RA. Crit Care Clin. 2000;16:179-92.

Jaundice

¬Total Bili

Acidosis

®Bicarb 

¬Lactate

Tachycardia

Hypotension



SEVERE SEPSIS MORTALITY INCREASES WITH 

THE NUMBER OF ORGAN DYSFUNCTIONS

Angus DC, et al. Crit Care Med. 2001;29:1303-1310. 
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Common Sources Seen

ÁChest

Á Pneumonia

Á Aspiration pneumonia

ÁAcute abdomen

Á Perforation of intestines

Á Abscesses

Á Cholecystitis

Á Pancreatitis

ÁUrinary tract

Á Foley associated UTI

Á Pyelonephritis

Á Skin and tissues
Á Post surgical wounds

Á Decubitus ulcers

Á Cellulitis

Á Spinal abscess

Á Central line associated 
blood sepsis infection

Á Meningitis

Á Subacute Bacterial 
Endocarditis

Á Translocation of bacteria 
across gut



The Surviving Sepsis Campaign 

Bundles
Management 
Bundle
(To be accomplished over first 24 
hours):

Å Low-dose steroids 
administered for septic shock 
on vasopressors) (2C)

Å Drotrecogin alfa (activated) 
administered in patients with 
severe sepsis and clinical 
assessment of high risk of 
death (2B, except 2C for 
postoperative patients) 

Å Glucose control < 150 mg/dL 
(2C)

Å Vt 6 mL/kg (1B) & Inspiratory 
plateau pressures <30 cmH 2O 
for mech ventilated patients 
(1C)

ÅResuscitation Bundle
Å(To be accomplished over first 6 hours):

ÅLactate 

ÅBlood cultures prior to antibiotics (1C)

ÅSource control (1C)

ÅBroad - spectrum antibiotics within 1 hour of 
diagnosis of septic shock (1B) and severe 
sepsis without septic shock (1D)

ÅFor hypotension or lactate > 4: 

ÅDeliver an initial minimum of 20 mL/kg of 
crystalloid (or colloid equivalent) (1C)

ÅApply vasopressors not responding to fluid 
resuscitation (1C)

ÅFor persistent hypotension despite fluid 
resuscitation (septic shock) or lactate 
> 4 mmol/L (1C)

ÅCVP of 8 -12 mmHg & MAP > 65 mmHg & 
UO >0.5mL/kg/hr

ÅScvO 2 of > 70% 

ÅBlood or dobutamine (2C)
*Adapted from Dellinger PR et al. SSC: International 

guidelines for management of severe sepsis and 

septic shock: 2008: Crit Care Med. 2008;36(1):296-

327.



SEVERE SEPSIS: A 

HEALTHCARE CHALLENGE

Ñ Clinical definition is not 

applied at the bedside

Ñ No single test or marker 

existséor does it?!!!

What are some reasons that a diagnosis of severe sepsis is a challenge?

Radiology

Fracture
CT Brain

Acute Intracranial 
Bleed

Labs

Troponin, CKôs

Pathology

Malignancy



SEVERE SEPSIS: A 

HEALTHCARE CHALLENGE

What are our 

options?

What are some reasons that a diagnosis of severe sepsis is a challenge?

C-RP      
TNF-a    

ILôs        Pro 
C

aPTT

Biphasic waveform

90%/92%

Chopin, CCM 2006

Endocan

Schepereel, 
CCM 2006

Procalcitonin 

Clecôh, CCM 2006

Uzzan, CCM 2006

Jones, Ann EM 2007

Tang, Lancet 2007



Procalcitonin

ÑThe prohormone of the hormone calcitonin

ÑProduced by several cell types and many 

organs in response to pro-inflammatory stimuli

Ñ In particular, bacterial products  

ÑNormal <0.03ng/ml

Ñ Usually not elevated by viral infections, bacterial 

colonization, and autoimmune diseases

ÑPCT increases in 2-12 hours post systemic 

bacterial infection (12-24 hour ½ life)

Ñ Trend over 6 days may assist with abx DC date

Harbarth S, Holeckova K, Froidevaux C, Pittet D, Ricou B, Grau GE, Vadas L, Pugin J; Geneva 

Sepsis Network. Diagnostic value of procalcitonin, interleukin-6, and interleukin-8 in critically 

ill patients admitted with suspected sepsis. Am J Respir Crit Care Med. 2001; 164: 396-402. 



PCT

ÑMultiple traumas, major surgery, severe burns, 

or in neonates can have elevated PCT levels but 

the return to baseline is usually rapid

ÑPCT x 2 (6 hours apart) highly specific for 

bacteremia and has a 95% negative predictive 

value

ÑPancreatitis diagnostic assistance

Ñ Infectious vs. sterile necrosis

ÑPlasma levels rapidly fall as the inflammatory 

activity regresses 

Muller B, Becker KL, Schachinger H, Rickenbacher PR, Huber PR, Zimmerli W, Ritz R. Crit Care Med. 

2000; 28: 977-83. Calcitonin precursors are reliable markers of sepsis in a medical intensive care unit. 



Christ-Crain M, Müller B. Procalcitonin in bacterial infections �±
hype, hope or more or less? Swiss Med Wkly 2005; 135: 451-60. 


