
6/27/2017 

1 

Sepsis  
Part I of II 

Disclosures 
 I do not have any conflicts of interest or financial disclosures 

 To receive contact hours for this continuing education 

activity, the participant must: 

 Attend the entire event 

 Complete the program evaluation at the completion of the event 

or within 5 days 

Objectives 
 Define difference between Systemic Inflammatory 

Response Syndrome (SIRS), Sepsis and Shock 

 Recognize early symptoms of SIRS 

 Identify appropriate pre-hospital treatment and indicators for 

hospitalization 
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Definitions 
 SIRS – (Systematic Inflammatory Response Syndrome) 

complex pathophysiologic response to an insult [burn, 
trauma, or infection] 

 

 

 Sepsis – Life threatening organ dysfunction caused by a 
dysregulated host response to infection (SIRS) 

 

 

 Septic Shock – Subset of sepsis of profound circulatory, 
cellular and metabolic abnormalities (greatest risk) 

 

SIRS Criteria 
 Designed to define clinical response: 

 Body’s natural instinct to maintain homeostasis  

 2 or more of following: 

 Fever > 38◦C (100.4) or < 36◦C (96.8) 

 Systolic Blood pressure <90 mm Hg or 40 below baseline  

 Heart rate > 90bpm 

 Respiratory rate > 20 or PaCO2 <32 mm Hg 

 White Blood Cell count >12 or <4 

 Bandemia > 10% 

Pathophysiology 
 Body’s self defense mechanism 

 

 Inflammation is the body's response to nonspecific insults 

that arise from chemical, traumatic, or infectious stimuli.  

 

 Complex 3 stage process involving cellular response 
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Recognition of Early Symptoms 
Early recognition in the 

SIRS phase can: 

 

 Prevent escalation from 

SIRS to sepsis 

 

 Greatly reduce morbidity 

and mortality  

 

 

Improving Outcomes 

Listen to your patient 

Obtain accurate vital signs 

Know the significance of the vital signs 

Report abnormal findings 

Communicate effectively 
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Sign of vitality 
Essential physiologic signs of life 

 

Vital signs are obtained and logged BUT are often 

not analyzed for trends 

 

Deviation from normal range indicates problem 

causing a progression from stable to unstable 

 

 

Classic Additional measures 

Signs of vitality 

Temperature 

Pulse 

Blood Pressure 

Respirations 

Pain 

Level of 
consciousness 

Oxygen saturation 

Urine output 

Capillary refill 
 

 

Normal Fever 

Temperature 

 Oral 97 – 99.5°F  /  36 – 

37.5°C 

 Rectal increase 1°F (.5°C) 

 98 - 100.5°F 

 36.5 - 38°C 

 T < 101°F low-grade  

 

 Inflammation; i.e., surgery, 
pancreatitis, atelectasis 

  Infection  

 

 T > 101 F frequently signifies 
infection 

 

 

 T > 104.5°F  may need aggressive 
treatment to decrease delirium, 
seizures, insensible fluid loss  

 

Range 
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Fever Significance 
 Elevated temperature is normal response to cytokines released 

from monocytes 

 

 Inflammation causing fever  

 Atelectasis    

 Trauma 

 Surgery   

 Infection 

 Pancreatitis 

 

 Fever due to infection and atelectasis needs to be diagnosed 
because of therapeutic implications 

 

Fever Significance 
Fever is a beneficial response to infection 

 

 Increases microbial killing secondary to  

 Improved white cell function 

 Increase antibody production 

 Decrease microbial growth 

 

 Studies suggest fever is beneficial in infection and 
treatment of fever prolongs infection   

 

Fever Interventions 
New fever > 38.3°C (101°F) should trigger a 

patient assessment focused on possible infection 
 

 Change in LOC  

 Lung sounds, cough, sputum production  

 Abdominal pain, ileus, nausea/vomiting, diarrhea 

 Invasive lines, drains, Foley catheter 

 

    Does the patient need pan cultures, 
antibiotics and/or re-assessment by MD? 
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Pulse 
Normal:  60 – 80 bpm at rest 

 

 Significant abnormality: < 50 or > 100/min 

 

 Heart rate # of cardiac contractions/min 

 

 Pulse  Character and number of contraction by palpation/min  

 

 Need to measure accurately  

 

Pulse  

Physiologic Significance 

 Easily palpable or strong pulse indicates  

 Adequate or high stroke volume    

 

 Weak pulse indicates 

 Low stroke volume or loss of vascular tone 

Sinus Tachycardia 
Physiologic response to increase cardiac demand 

 

     Fever 

     Hypovolemia 

     Anemia 

     Hypoxemia or increased work of breathing 
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Sinus Tachycardia 

Clinical Significance 
 Dx of tachycardia should be pursued and underlying cause Rx 

 

 Sinus tachycardia  

  Most common increase in HR 

  Regular  

  Usually increases or decreases slowly in response to clinical 

changes or interventions 

 Should not be lowered pharmacologically without addressing 

underlying problem 

 Will resolve when underlying cause is treated 

 

Bradycardia 
 Significant bradycardia:  heart rate < 50/min in non athletes 
 

Causes: 

 

Bradycardia  

Clinical Significance 
 Does not need to be treated unless patient is symptomatic: 

 

 Evidence of hypoperfusion 

 Syncope 

 Lightheadedness 

 Hypotension  

 Oliguria, etc. 
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Blood Pressure 
 Normal: 120/70  

 Range: 140/90 to 90/60, MAP =106 - 

70 

 Significant hypotension  

 MAP < 60 or SBP < 90 

 

 Drop < 10 mm Hg if patient’s systolic 

normally 90 mm Hg 

 

BP and Tissue Perfusion 
 When Blood pressure is low (MAP < 60) perfusion is diverted to: 

        (in order of importance) 

 

 Coronary arteries 

 Brain 

 Abdomen 

 Kidneys 

 Liver 

 Bowel 

 Gallbladder 

 Extremities 

 

Cause of Hypotension 
 Volume deficit leading to 

decreased cardiac output 

 

 1st degree cardiac problem 

 

 Decreased vascular 

resistance 
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Volume Deficit 
 Is the problem volume-related? 

 

 Review previous 24 – 48 hr I&O 

 Weights 

 Diarrhea, vomiting, NG output, drains 

 CVP 

 Blood loss  

 

Decreased Cardiac Output 
 If intravascular volume status adequate, assess cardiac 

output / function: 

 

 Capillary refill 

 Urinary output 

 12 lead ECG 

 BNP / Troponins  

 Echocardiogram to assess ejection fraction 

 Medications; beta blockers 

 

Decreased Vascular Resistance 
 If volume status and cardiac function adequate, assess 

vascular resistance 

 Rule out sepsis/SIRS (systemic inflammatory response 
syndrome) 

 Fever 

 Tachypnea 

 Tachycardia 

 Elevated WBC or elevated bands 

 Organ dysfunction 

 Medications; anti-hypertensives, narcotics  
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Hypotension Treatment 
 Fluid bolus for hypovolemia 

 

 Withdraw of any offending medications 

 

 Narcan for narcotic induced 

 

 Ramizicon for benzodiazepine induced 

 

 

Respirations 
 Normal: 12 - 15 bpm 

 

 Significantly abnormal:  

 < 8 or > 20 bpm 

 

 Approx. 500 ml of air/breath (tidal vol.) 

 

  6-8 liters of air/min (min ventilation) 

 

Respiratory Measurement 
 Most inaccurate charted 

vital sign 

 Measured for 1 min 

 Significant differences in 
rates found between 15 sec 
vs. 1 min measurements 

 

  When difficult to accurately 
observe rate 

 Put hand on chest 

 Use stethoscope 
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Tachypnea 

Physiologic & Clinical Significance 

 Increased dead space, 

COPD 

 Hypoxia 

 Primary CNS disorders 

 Infection/sepsis 

 

 Cardiac disease - Low cardiac 

output or pulmonary  edema 

 

 Anxiety or pain 

Hypotension / shock 

Metabolic acidosis – DKA, 

lactic acidosis 

 

Causes of tachypnea 

Tachypnea 

Clinical Significance 
 Sensitive but not specific indicator or sign of critical illness 

 

 Assessment : 

 Rate 

 Depth - shallow, normal or  deep 

 Regularity 

 Lung sounds 

 

     Tachypnea should be an indicator to perform assessment 

of other signs of vitality + ABG 

 

Pain Pathway 
 Goal: to eliminate suffering; may not be appropriate to 

eliminate all pain 

 

 Life support or acute injury phase pathway: goal is mild to 

no pain 

 

 Recovery pathway: may be necessary to allow pt to have 

pain in order to ensure participation with therapy 

 

 Comfort pathway: goal is no pain 
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Pain Measurement & Significance 
 Subjective 

 

 Depression / anxiety may 

contribute to pain 

 

 Perceptions of care 

providers may influence 

pain assessment 

 

 One of the most important 
symptoms 
 Directs clinicians to where the 

problem exists and what the Dx 
may be 

 
 An important initial assessment 

tool 
  If pain eliminated before 

assessment, incomplete clinical 
picture may result 

 
 Chronic pain 

 Can lead to depression, may 
depress immune response, and 
decreases life expectancy 

 

Level of Consciousness 
 Normal:  Awake, alert and oriented to person, place, time and 

situation (oriented x 4) 

 

 Abnormal LOC progression 

 Anxiety → confusion → agitation → delirium  

Anxiety → apathy → lethargy → stupor → coma 

 

 Glasgow coma scale: objective LOC assessment 

 Eye opening  

 Verbal response 

 Motor response 

 

LOC Clinical Significance 
An altered level of consciousness can: 

 Interfere with respiratory drive and effort 

 Swallowing 

 Airway protection  

 

May signify a generalized clinical process i.e., 

shock, sepsis, impending respiratory failure  
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Oxygen Saturation Measurement 
 Pulse oximeter  

 

 Can be difficult if poor 
circulation in extremities 

 

 Bright external light can 
interfere with pulse oximeter 
reading 

 

 Inaccurate with carbon 
monoxide poisoning (false 
high readings) 

 Normal:  94 – 100% 

 

 Significantly Abnormal: < 

90% 

 

 Reflects Hg saturation i.e., 

% of heme binding sites 

saturated with oxygen 

 

O2 Saturation  

Physiologic Significance 
 Hypoxemia leads to :: 

 

 Anaerobic metabolism at the 
tissue level 

 

 Increased lactic acid production 

 

 Decreased energy production 
and loss of tissue energy stores 
(ATP) 

 

 Hypoxia leads to multi-organ 
dysfunction and Hypoxic Shock 

 

 Hypoxemia is an important and 
potentially avoidable cause of 
morbidity and mortality 

 

 Rapidly leads to: 

 
 Deteriorating LOC 

 

 Loss of Respiratory and 
Cardiovascular compensation 

 

 Cardiovascular instability 

 

  Respiratory / Cardiac Arrest 

 

Urine Output 
 Our window to perfusion of the abdominal compartment 

 

 Normal:  25 – 30 ml/hr or 0.5/kg/hr 

 

 Abnormal:  

 < 25 ml/hr for 2 consecutive hours 

 < 500 ml/24 hours 
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Urine Output  

Physiologic Significance 
 Reflects renal arterial blood flow 

 

 Order of abdominal perfusion with low BP: 

 Kidneys 

 Liver 

 Small bowel 

 Colon 

 Gallbladder 

 

 If kidneys are not being perfused, all other abdominal organs 
are at high risk for ischemia 

 

Capillary Refill 
 Normal: < 2 seconds 

 

 Abnormal: > 3 seconds 

 Capillary refill time can be 

prolonged by:    

 Low cardiac output  

 Cold environment 

 Vasospasm 

 Arterial occlusive disease 

 

 

Capillary Refill 

Clinical Significance 
 Increased capillary refill time is due to decreased tissue 

perfusion and need to assess: 

 Volume status 

 Pump status 

 Sepsis 

 Peripheral vascular disease 

 Hypothermia 
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SIRS-Organ Dysfunction 
 SIRS:  Fever, tachypnea, tachycardia, elevated WBCs or 

elevated bands 

 Organ dysfunction 

 Cardiovascular; hypotension, or requiring vasopressors 

 Renal; creatinine >2 or oliguria  

 Pulmonary; PaO2/FiO2 (P/F ratio) <300 

 Bilirubin > 2 

 Hematologic; platelet count < 100,000 cell/mm 

 

Sepsis – Life threatening organ 

dysfunction caused by a 

dysregulated host response to 

infection (SIRS) 

 

Sepsis Progression 
 Sepsis is a potentially life-threatening complication of an 

infection. Sepsis occurs when chemicals released into the 
bloodstream to fight the infection trigger inflammatory 
responses throughout the body. This inflammation can trigger 
a cascade of changes that can damage multiple organ 
systems, causing them to fail 

 

 Anyone can develop sepsis, but it's most common and most 
dangerous in older adults or those with weakened immune 
systems. Early treatment of sepsis, usually with antibiotics 
and large amounts of intravenous fluids, improves chances 
for survival. 
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Causes 
 While any type of infection 

bacterial, viral or fungal  

can lead to sepsis, the most 

likely varieties include: 

 

 Pneumonia  

 Abdominal infection  

 Kidney infection  

 Bloodstream infection 

(bacteremia) 

 

 The incidence of sepsis 

appears to be increasing in 

the United States. The 

causes of this increase may 

include: 

 Aging population.  

 Drug-resistant bacteria. 

 Weakened immune 

systems.  

Diagnosis 
 Diagnosing sepsis can be difficult because its signs and 

symptoms can be caused by other disorders. Doctors often 

order a battery of tests to try to pinpoint the underlying 

infection 

 Blood test 

 Pan cultures 

 Imaging Scans 

 

Treatment 
Early, aggressive treatment boosts your chances of surviving 

sepsis. People with severe sepsis require close monitoring and 

treatment in a hospital intensive care unit. If you have sepsis or 

septic shock, lifesaving measures may be needed to stabilize 

breathing and heart function. 

 Large amounts of IV fluids 

 Antibiotics 

 Vasopressors 

 Supportive care 

 Surgery 
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Septic Shock – Subset of sepsis of 

profound circulatory, cellular and 

metabolic abnormalities (greatest 

risk) 

 

Septic Shock 
 Can occur rapidly if 

inadequate recognition and 

treatment of SIRS and 

subsequent sepsis   

 100% fatal if untreated 

 

 

 

Pre-hospital treatment 
 Assess signs of vitality 

 Investigate causes if deviations from normal/baseline are found 

 If infectious cause suspected: 

 Obtain cultures 

 Ensure proper hydration 

 Initiate antibiotics if appropriate 

 Symptomatic treatment 
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Deterioration 
 Hospitalization may be 

necessary for patients: 

 

 Not responding adequately 

to outpatient treatment 

 

 Those showing further signs 

of deterioration  

 

Next Month 
 Sepsis part II 

 

 

 Evaluate the need for end-of-life and/or palliative care in patients 

with sepsis 

 

 Outline complications and co-morbidities in sepsis patients 

 

 Describe appropriate post-acute care for sepsis patients 

 

Questions 
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