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Primary Learning Objectives: 

1. Recognize the clinical presentations of septic shock

2. Explain the pathophysiology and systemic effects of septic shock

3. Initiate appropriate treatment based on the suspected etiology of septic shock
4. Identify which patients should receive early goal-directed therapy 
Secondary Learning Objectives: 

1. Secure airway
2. Establish vascular access

3. Perform adequate resuscitation
4. Administer timely empiric antibiotics
5. Initiate timely vasopressor therapy if indicated

Critical Actions Checklist:

1. Critical actions listed in order of higher priorities

2. Scoring components and ratings
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CASE SUMMARY

CORE CONTENT AREA

Infectious disease
Critical care?
SYNOPSIS OF HISTORY

A 45-year-old male with history of hypertension and diabetes is brought by EMS with a chief complaint of altered mental status. He has had night sweats, malaise, and non-productive cough for the past three days. He was found by his mother confused this morning and appeared to be in respiratory distress. He is s/p cholecystectomy 2 years ago.  His home medications include metoprolol, lisinopril, metformin, atorvastatin and aspirin and has no allergies. He is single and works as a construction worker. He smokes about 1 ppd and drinks occasionally. No reported use of illicit drugs. Family history is significant for hypertension and diabetes. 
EMS reports that initial vital signs on scene were BP 80/55, P125, RR 30, pulse ox 75% on RA. Glucometer reading was 125. His pulse ox improved to low-90’s after suctioning thick, yellow secretions from his mouth and placing him on 100% NRB facemask. He lapsed into and out of consciousness en route. 
SYNOPSIS OF PHYSICAL

Initial vital signs in ED are BP 78/52, P 115, RR 32, T 104.5 rectal, pulse ox 89% on NRBM. On arrival the patient is diaphoretic and lethargic. He moans, opens his eyes and withdraws to pain in all four extremities. He coughs up thick, yellowish-green secretions and has crackles at his right lung base with scant wheezing. Mucous membranes are dry and peripheral pulses are rapid and thready. 
LABS

WBC 20.8 with bandemia. Lactic acid 4.6 mmol/L. BUN/Cr= 28/1.2 mg/dL.

CXR
Right lower lobe infiltrates consistent with pneumonia. 
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CRITICAL ACTIONS

1. Secure airway
Perform endotracheal intubation: 
Cueing Guideline: RN states “The patient’s pulse oximetry readings are in 70-80’s and he is apneic periodically.”
2. Establish vascular access for resuscitation and hemodynamic monitoring

Place two large-bore(16-18 gauge) IV catheters.


Establish CVL access before vasopressors started (OK if done after patient remains 
hypotensive after 2L IVF bolus)
Cueing Guideline: RN states “The patient’s IV catheter dislodged during transfer.”
3. Resuscitate with fluids and vasopressors

Administer at least 2 liters of isotonic fluids (crystalloids). 


Begin vasopressors after patient remains hypotensive after 2L IVF bolus
Cueing Guideline: RN states “The patient’s BP is 80/40 after the 2 liter bolus.”

4. Start empiric antibiotic therapy

Administer broad-spectrum antibiotics (Ceftriaxone, azithromycin, and consider Vancomycin/Linezolid) for suspected community-acquired pneumonia. (Hospital-based antibiotic guidelines may be substituted if broad-spectrum)

Cueing Guideline: RN states “How are you going treat this patient?”

5. Demonstrate effective information exchange with family

Explain the patient’s condition to his mother and answer her questions.

Cueing Guideline: RN states “The patient’s mother in the waiting room and would like to speak to you.” 
SCORING GUIDELINES
1. Consider scoring up if arterial line is placed.
2. Consider scoring up if norepinephrine infusion is started for hypotension refractory to IVF.
3. Consider scoring down if cueing guideline is required.
PLAY OF CASE GUIDLINES

1. BP does not change regardless of the amount of fluids given until vasopressors started.  


BP 80/40 ( BP 109/68 on vasopressors
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HISTORY

Source of Hx:


EMS if asked or mother in ER waiting room

Chief Complaint:

Altered mental status
Onset of Symptoms: 
3 days ago
Background Info: 
The patient has not been out of his room for the past few days. When checked on him this morning, he was coughing up thick, yellowish-green secretions and breathing rapidly. He was also lapsing into and out of consciousness. 
Past Medical Hx: 

Hypertension

Diabetes mellitus type-II

Past Surgical Hx: 

Cholecystectomy
Medication:


Metoprolol





Lisinopril

Metformin

Atorvastatin

Aspirin

Allergies:


NKDA
Habits: 


Smoking: 30 pack-year history





ETOH: 1-2 glass of wine per week

Drugs: None

Family Medical Hx:

Significant for hypertension and diabetes
Social Hx: 


Marital Status: Single, lives with mother at home

Children: None

Education: High school graduate

Employment: Construction worker

ROS:
Unobtainable due to the patient’s condition but EMS (or mother if asked) reports night sweats, malaise, and non-productive cough for the past few days. 
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PHYSICAL EXAM

Patient Name: James Brown

Age & Sex: 45-year-old, male
General Appearance: Obese male, diaphoretic and lethargic.
Vital Signs: BP 78/52, HR 125, RR 32, T 104.5 rectal, Pulse Ox 89% on NRBM
Head: Normocephalic, atraumatic.
Eyes: Opens eyes to painful stimuli, PERRL. Sclera non-icteric. 
Ears: Normal tympanic membranes.
Nose: Nares patent and flaring. 
Mouth: Coughing up thick, yellowish-green secretions. Pharynx is non- erythematous. No oral exudates or lesion. Tongue is dry. The gag reflex is diminished.
Neck: Supple without Kernig’s or Brudzinski’s sign. No JVD, carotid bruits or masses. Trachea midline. 

Skin: Warm. No skin rash or lesions. Capillary refill is 4 seconds. 
Chest: Symmetric chest rise, no deformity.
Lungs: Crackles at right lung base with scant wheezing; increased respiratory effort and accessory muscle use.
Heart: Tachycardic, regular rhythm. No murmurs, rubs or gallops. 

Back: Unremarkable.
Abdomen: Normoactive bowel sound, soft, non-distended, non-tender.

Extremities: Peripheral pulses are rapid and thready. No cyanosis or edema. 
Rectal: Normal prostate and anal sphincter tone. Stool heme-negative.
Pelvic: N/A
Neurological: Moans and withdraws to pain in all four extremities. No Babinski sign.

Mental Status: Obtunded
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STIMULUS INVENTORY

#1
Emergency Admitting Form

#2
CBC

#3
BMP

#4
UA

#5
ABG

#6
Lactic acid

#7
LFT

#8
DIC panel

#9
Cardiac enzymes

#10
Toxicology

#11
EKG

#12
CXR

#13
Head CT

LAB DATA & IMAGING RESULTS

Stimulus #2 

Complete Blood Count (CBC) 


WBC 

20,800 /mm3 

Hgb 

   14.5 g/dL 

Hct 

   40.6 % 

Platelets 
    216 thous/mm3
Differential

Segs 

75 % 

Bands

10 % 

Lymphs 
  7 % 

Monos 
  8 % 

Eos

  0 %

Stimulus #3 

Basic Metabolic Profile (BMP)
Na+ 


141 mEq/L 

K+ 


 3.6 mEq/L 

CO2 


  18 mEq/L 

Cl- 


101 mEq/L 

Glucose 

194 mg/dL

BUN 


  28 mg/dL 

Creatinine 

 1.2 mg/dL

Stimulus #4 

Urinalysis 

Color 


yellow, turbid
Sp gravity 

1.018 

Glucose 

1+

Protein 

2+ 

Ketone 

1+ 

Leuk. Est. 

neg

Nitrite 


neg

WBC 


2

RBC


1  

Bacteria

trace

Stimulus #5

Arterial Blood Gas

pH 


7. 16
pCO2 


52 mm Hg

pO2 


59 mm Hg



O2 Sat


90 % (FiO2 on NRB mask at %100 O2) 



Stimulus #6
Lactic acid

4.6 mmol/L (0.7-2.5)

LAB DATA & IMAGING RESULTS, CONT.
Stimulus #7

LFT

SGOT/AST

 27 U/L (0-37)

SGPT/ALT

   6 U/L (6-45)

Alk Phos

 92 U/L (39-190)

T. Bili


1.0 mg/dL (0.0-1.2)

Stimulus #8

DIC Panel

PTT


18.9 sec (19.0-32.0)

PT 


10.5 sec (9.8-12.1)

INR


  0.9

Fibrinogen 

192 mg/dL (180-400)

D-dimer

    3 mcg/mL (<0.5)

Schistocytes 

 0-2 /HPF

Platelet count

208 thous/mm3 (140-400)
Stimulus #9
Cardiac Enzymes

CK-MB 

  2.4 ng/ml (0.0-7.0)

Troponin 

0.01 ng/ml (0.00-0.03)

Stimulus #10
Toxicology

Serum

Salicylate 

Neg

Acetaminophen 
Neg

Tricyclics 

Neg

ETOH 


0 mg/dl

Urine

Cocaine 

Neg

Cannabinoids 

Neg

PCP 


Neg

Amphetamines 
Neg 

Opiates 

Neg

Barbiturates 

Neg

Benzodiazepines 
Neg

Stimulus #11

EKG:


Sinus tachycardia 

Stimulus #12

CXR: 


Right lower lobe infiltrates

Stimulus #13
Head CT: 

Negative
Verbal Reports
Rhythm strips: Sinus tachycardia

Bedside glucose: 202
Pulse ox 89% on NRBM

Pulse ox 98% after intubation

BP 80/40 after 2 liters of fluids

BP 109/68 on vasopressors
If CVL access placed: ScvO2: 65%
Learner Stimulus #1
ABEM General Hospital

Emergency Admitting Form

Name: 



James Brown

Age: 



45 years

Sex: 



Male

Method of Transportation: 
EMS

Person giving information: 
Patient’s unable to give history
Presenting complaint: 
Altered mental status
Background: The patient has not been out of his room for the past few days. When checked on him this morning, he was coughing up thick, yellowish-green secretions and breathing rapidly. He was also lapsing into and out of consciousness. 

Initial Vital Signs

BP: 78/52

P: 115

RR: 32
T : 104.5 rectal 
Pulse ox : 89% on NRBM

Learner Stimulus #2 

Complete Blood Count (CBC) 

WBC 


20,800 /mm3 

Hgb 

   14.5 g/dL 

Hct 

   40.6 % 

Platelets 
    216 thous/mm3

Differential

Segs 

75 % 

Bands

10 % 

Lymphs 
  7 % 

Monos 
  8 % 

Eos

  0 %

Learner Stimulus #3 

Basic Metabolic Profile (BMP)
Na+ 


141 mEq/L 

K+ 


 3.6 mEq/L 

CO2 


  18 mEq/L 

Cl- 


101 mEq/L 

Glucose 

194 mg/dL

BUN 


  28 mg/dL 

Creatinine 

 1.2 mg/dL

Learner Stimulus #4 

Urinalysis(U/A) 

Color 


yellow, turbid
Sp gravity 

1.018 

Glucose 

1+
Protein 

2+ 

Ketone 

1+ 

Leuk. Est. 

neg

Nitrite 


neg

WBC 


2

RBC


1  

Bacteria

trace

Learner Stimulus #5

Arterial Blood Gas

pH 


7. 16
pCO2 


52 mm Hg

pO2 


59 mm Hg



O2 Sat


90 % (FiO2 on NRB mask at %100 O2) 



Learner Stimulus #6

Lactic acid

4.6 mmol/L (0.7-2.5)

Learner Stimulus #7

LFT

SGOT/AST

 27 U/L (0-37)

SGPT/ALT

   6 U/L (6-45)

Alk Phos

 92 U/L (39-190)

T. Bili


1.0 mg/dL (0.0-1.2)

Learner Stimulus #8

DIC Panel

PTT


18.9 sec (19.0-32.0)

PT 


10.5 sec (9.8-12.1)

INR


  0.9

Fibrinogen 

192 mg/dL (180-400)

D-dimer

    3 mcg/mL (<0.5)

Schistocytes 

 0-2 /HPF

Platelet count

208 thous/mm3 (140-400)
Learner Stimulus #9

Cardiac Enzymes

CK-MB 

  2.4 ng/ml (0.0-7.0)

Troponin 

0.01 ng/ml (0.00-0.03)

Learner Stimulus #10

Toxicology

Serum

Salicylate 

Neg

Acetaminophen 
Neg

Tricyclics 

Neg

ETOH 


0 mg/dl

Urine

Cocaine 

Neg

Cannabinoids 

Neg

PCP 


Neg

Amphetamines 
Neg 

Opiates 

Neg

Barbiturates 

Neg

Benzodiazepines 
Neg

Learner Stimulus #11

ECG
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Learner Stimulus #12

CXR
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Learner Stimulus #13

Head CT: 

Negative
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Date: 



Examiner: 



Examinee(s):

Scoring: In accordance with the Standardized Direct Observational Tool (SDOT)

The learner should be scored (based on level of training) for each item below with one of the following:

NI = Needs Improvement

ME = Meets Expectations

AE = Above Expectations

NA= Not Assessed
	Critical Actions
	NI
	ME
	AE
	NA
	Category

	Perform endotracheal intubation 
	
	
	
	
	PC, MK, SBP

	Place two large-bore IV catheters and CVL access.
	
	
	
	
	PC, MK, PBL

	Administer at least 2 liters of isotonic fluids (crystalloids) and begin vasopressors dut to persistent hypotension.
	
	
	
	
	PC, MK, PBL

	Administer broad-spectrum antibiotics.
	
	
	
	
	PC, MK, PBL

	Explain the patient’s condition to his mother and answer her questions.
	
	
	
	
	PC, ICS,P 


Category: One or more of the ACGME Core Competencies as defined in the SDOT

PC = 
Patient Care

Compassionate, appropriate, and effective for the treatment of health problems and the promotion of health

MK = 
Medical Knowledge

Residents are expected to formulate an appropriate differential diagnosis with special attention to life-threatening conditions, demonstrate the ability to utilize available medical resources effectively, and apply this knowledge to clinical decision making

PBL =
Practice Based Learning & Improvement

Involves investigation and evaluation of their own patient care, appraisal and assimilation of scientific evidence, and improvements in patient care

ICS = 
Interpersonal Communication Skills

Results in effective information exchange and teaming with patients, their families, and other health professionals

P = 
Professionalism

Manifested through a commitment to carrying out professional responsibilities, adherence to ethical principles, and sensitivity to a diverse patient population

SBP = 
Systems Based Practice

Manifested by actions that demonstrate an awareness of and responsiveness to the larger context and system of health

Septic Shock
Definition

· Systemic inflammatory response syndrome (SIRS): at least two of the following

· Temperature >38°C or <36°C

· Heart rate >90 bpm

· Respiratory rate >20 or PaCO2 <32 mmHg

· WBC >12,000 or <4000 cells/mL, or >10% bands

· Sepsis: SIRS with an infectious source

· Severe sepsis: sepsis with at least one sign of organ failure or hypoperfusion (lactic acidosis, oliguria, change in mental status, thrombocytopenia, DIC, ALI/ARDS)

· Septic shock: severe sepsis with hypotension

Epidemiology

· Mortality due to septic shock ranges from 20-80%, depending on host comorbidities.
· The most common sites of infection are the lungs, abdomen and the urinary tract.
· The sepsis is usually caused by bacterial infection, gram-positive (35-40%) and gram-negative (55-60%) organisms. 
· Risk factors that predispose to bacteremia:
· Gram-positive: vascular catheters, indwelling mechanical devices, burns, and IV drug use

· Gram-negative: DM, lymphoproliferative diseases, liver cirrhosis, burns, invasive procedure or devices, and chemotherapy
Pathophysiology

· Sepsis starts as a focus of infection that results in either bloodstream invasion or a proliferation of organisms at the infected site.

· The organisms release exogenous toxins and the host’s response to these toxins results in the release of humoral defense mechanisms (cytokines, platelet activating factor, complement, kinins, and coagulation factors).

· The inflammatory host response to infection can lead to deleterious effects such as vasodilation and coagulopathy.

Clinical features

· Fever or hypothermia
· Mental status changes: mild disorientation to coma
· Cardiovascular: vasodilation, tachycardia, hypotension
· Respiratory: tachypnea, hypoxemia, ARDS
· Renal: azotemia, oliguria, ATN

· GI/hepatic: gastric/duodenal mucosal erosions, cholestatic jaundice, acute hepatic injury or ischemic bowel necrosis

· Skin: hot or flushed skin, acrocyanosis, necrosis of peripheral tissues

· Hematologic: leukocytosis, neutropenia, thrombocytopenia, DIC

· Endocrine: hyperglycemia

Diagnostic Workup

· CBC with differential, electrolyte levels, DIC panel, LFT, RFT, ABG, UA

· Cultures: blood, urine, sputum, CSF(as indicated), wounds (as indicated)

· Radiographs to identify suspected foci of infection, ultrasound or CT scanning as indicated
Initial Management

· Aggressive airway management (high-flow oxygen and endotracheal intubation if clinically indicated)

· Large-bore IV catheter placement

· Rapid infusion of crystalloid IV fluids (NS or LR 2L in adults, 20 mL/kg in children) *blood replacement if ongoing blood loss is suspected

· Monitor BP, mental status, pulse, CVP, urine output

· Vasopressors for hypotension refractory to IVF

· Dopamine: 5-20 mcg/kg/min, titrate to UOP >1 mL/kg/hr, MAP >70 mmHg 

· Norepinephrine: 4-20 mcg/min for BP <70 mmHg despite dopamine infusion

· Empiric antibiotic therapy started within one of hour of recognition of shock(maximum dose given intravenously)

· Gram-negative (E.coli, Klebsiella, Pseudomonas): 

· Antipseduomonal aminoglycoside (gentamicin, tobramycin) PLUS

· Antipseudomonal PCN (ticarcillin/clavulonate or piperacillin/tazobactam) OR

· Third-generation cephalosporin (ceftriaxone, cefotaxime) OR

· Imipenem or meropenem 

· Gram-positive (Strep pneumo, S. aureus):

· PCN (nafcillin or oxacillin) OR

· First generation cephalosporin (cefazolin) OR

· Vancomycin or Linezolid

· Anaerobes (intraabodominal, genital tract, soft tissue infection)

· Metronidazole or clindamycin
· Acidosis: Oxygen, ventilation, IVF, and consider sodium bicarbonate 

· DIC: FFP and platelet infusion

· Glucocorticoid if adrenal insufficiency is suspected

Subsequent Priorities
· Central venous catheter and arterial catheter for hemodynamic monitoring

· Foley catheter to monitor urine output

· Serial lactic acid levels

Early Goal-Directed Therapy
· Careful monitoring of multiple markers of organ perfusion and aggressive interventions to restore any imbalance between oxygen supply and demand.

· Goal 1: Central venous pressure (CVP) 8-12 mmHg

· Goal 2: Mean Arterial pressure (MAP) ≥65 mmHg and <90 mmHg

· Goal 3: Central venous oxygen saturation (ScvO2) ≥70%
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