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Definitions and Criteria for Sepsis and Septic Shock

Condition | Definition Common Clinical Features Criteria in 1991/2003 ("Sepsis-1"/"Sepsis-2") Criteria in 2016 (*Sepsis-37)

Sepsis A life-threatening organ Include signs of infection, with organ |Suspected (or documented) infection plus =2 Suspected (or documented) infection and an acute
dysfunction caused by a dysfunction, plus altered mentation; | systemnic inflammatory response syndrome (SIRS) | increasein =2 sepﬁ'\s-relal%d organ failure
dysregulated host response to tachypnea; hypotension; hepatic, criteria® assessment (SOFA) points
infection renal, or hematologic dysfunction

Septic A subset of sepsis in which Signs of infection, plus altered Suspected (or documented) infection plus persistent Suspected (or documented) infection plus

shock underlying circulatory and mentation, oliguria, cool peripheries, | arterial hypotension (systolic arterial pressure, <90 vasopressor therapy needed to maintain mean
cellular/metabolic abnormalities hyperlactemia mmHg; mean arterial pressure, <60 mmHg; or arterial pressure at 265 mmHg and serum lactate
lead to substantially increased change in systolic by >40 mmHg from baseline =2.0 mmol/L despite adequate fluid resuscitation
maortality risk

3SIRS criteria include 1 point for each of the following (score range, 0-4): fever >38°C (>100.4°F) or <36°C (<96.8°F); tachypnea with >20 breaths per min; tachycardia with heart rate =30 beats per
min; leukocytosis with white blood cell count »12,000/pL; leukopenia (<4000/pL) or >10% bands. hSOFA score is a 24-point measure of organ dysfunction that uses six organ systems (renal,

cardiovascular, pulmonary, hepatic, neurologic, hematelogic), where 0—4 points are assigned per organ system.
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Variable Threshold Units

Heart rate >80 BPM
Respiratory rate >20 BPM
Temperature <3 C [ ]
v | whiteboodcelicount  >12 koL (] [ ]
Temperature ~ >38 C [ ]
White blood cell count <4 KuL ] [ ]
i Bands  >10 % (| |
Systolic blood pressure <100 mmHg _:’
Serum creatinine =12 mmHg [ T ]
Pa0,/Fi0; ratio <300 || |
SOFA Platelets <150 wub [ [ ]
variables Glasgow coma scale <15 -_I |
Bilirubin 212 mgd. [ [ |
Mechanical ventilation ~ Present/absent - |
Vasopressors  Present/absent I |
L Vasopressors  More than one i J

NSRS

There is no specific test for sepsis, nor is there a gold-standard method for
determining whether a patient is septic.

(V) sepsis +

(2) the need for vasopressor therapy to elevate

25 pn L 2l ) les (oA by Sl S 9

mean arterial pressure to >65 mmHg, +

(3) a serum lactate concentration >2.0 mmol/L after adequate fluid resuscitation

- Venous blood gas (VBG) looking for lactic
acidosis suggestive of severe sepsis (>2 mM)
or septic shock (>4 mM)

- Full blood count looking for raised WBC,
neutrophilia or neutropenia, as well as
haemoglobin (Hb) level for its oxygen-carrying
capacity

-Urea & electrolytes (U&ES) looking for
impaired renal function

-Liver function tests (LFTs) looking for
derangement that may suggest a heptatobiliary
source or hepatic failure as a complication
-Clotting and fibrinogen looking for DIC
-C-reactive protein (CRP)

9 o0 Calyy0 oy Sl ) 0)lge Jos yo
-Blood cultures
o Peripheral cultures
o Lines cultures if vascular lines present
-Urine dipstick +/- culture looking for
leucocytes, nitrites and bacteria that would
suggest a genito-urinary source
-Electrocardiogram (ECG)
-CXR looking for focal consolidation that
would suggest a respiratory source or
pulmonary oedema that would suggest
acute respiratory distress syndrome (ARDS)
-Sputum culture if productive cough present
-Stool culture if diarrhoea present
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“For every 1-h delay among patients with sepsis,
a 3-7% increase in the odds of in-hospital death!”
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Resuscitation

Sepsis and septic shock constitute an emergency, and treatment should begin right away.

Resuscitation with IV crystalloid fluid (30 mL/kg) should begin within the first 3 h.

Saline or balanced crystalloids are suggested for resuscitation.

If the clinical examination does not clearly identify the diagnosis, hemodynamic assessments (e.g., with focused cardiac ultrasound) can be considered.
In patients with elevated serum lactate levels, resuscitation should be guided towards normalizing these levels when possible.

In patients with septic shock requiring vasopressors, the recommended target mean arterial pressure is 65 mmHg.

Hydroxyethyl starches and gelatins are not recommended.

Norepinephrine is recommended as the first-choice vasopressor.

Vasopressin should be used with the intent of reducing the norepinephrine dose.

The use of dopamine should be avoided except in specific situations—e.g., in those patients at highest risk of tachyarrhythmias or relative bradycardia.
Dobutamine use is suggested when patients show persistent evidence of hypoperfusion despite adequate fluid loading and use of vasopressors.

Red blood cell transfusion is recommended only when the hemoglobin concentration decreases to <7.0 g/dL in the absence of acute myocardial infarction, severe hypoxemia, or acute
hemorrhage.

Infection Control

So long as no substantial delay is incurred, appropriate samples for microbiologic cultures should be obtained before antimicrobial therapy is started.

IV antibiotics should be initiated as soon as possible (within 1 h); specifically, empirical broad-spectrum therapy should be used to cover all likely pathogens.

Antibiotic therapy should be narrowed once pathogens are identified and their sensitivities determined and/or once clinical improvement is evident.

If needed, source control should be undertaken as soon as is medically and logistically possible.

Daily assessment for de-esclation of antimicrobial therapy should be conducted.

Respiratory Support

A target tidal volume of 6 mL/kg of predicted body weight (compared with 12 mL/kg in adult patients) is recommended in sepsis-induced ARDS.

A higher PEEP rather than a lower PEEP is used in moderate to severe sepsis-induced ARDS.

In severe ARDS (Pa0O2/FI07, <150 mmHg), prone positioning is recommended, and recruitment maneuvers and/or neuromuscular blocking agents for <48 h are suggested.
A conservative fluid strategy should be used in sepsis-induced ARDS if there is no evidence of tissue hypoperfusion.

Routine use of a pulmonary artery catheter is not recommended.

Spontaneous breathing trials should be used in mechanically ventilated patients who are ready for weaning.

General Supportive Care

Patients requiring a vasopressor should have an arterial catheter placed as soon as is practical.

Hydrocortisone is not suggested in septic shock if adequate fluids and vasopressor therapy can restore hemodynamic stability.

Continuous or intermittent sedation should be minimized in mechanically ventilated sepsis patients, with titration targets used whenever possible.

A protocol-based approach to blood glucose management should be used in ICU patients with sepsis, with insulin dosing initiated when two consecutive blood glucose levels are >180 mg/dL.
Continuous or intermittent renal replacement therapy should be used in patients with sepsis and acute kidney injury.

Pharmacologic prophylaxis (unfractionated heparin or low-molecular-weight heparin) against venous thromboembolism should be used in the absence of contraindications.
Stress ulcer prophylaxis should be given to patients with risk factors for gastrointestinal bleeding.

The goals of care and prognosis should be discussed with patients and their families.




Initial Antimicrobial Therapy for Severe Sepsis with No Obvious Source in Adults with Normal Renal Function

CLINICAL |
CONDITION ANTIMICROBIAL REGIMENS®

Septic shock \The many acceptable regimens include (1) piperacillin-tazobactam (3.375-4.5 g q6h), (2) cefepime (2 g q12h), or (3) meropenem (1 g q8h) or urnlpenem-olastalln (05g

(immunocompetent q6h). If the patient is allergic to B-lactam antibiotics, use (1) aztreonam (2 g q8h) or (2) ciprofloxacin (400 mg q12h) or levofloxacin (750 mg q24h). Add vancomycin
adult) (badlng dose of 25-30 mg/kg, then 15-20 mg/kg q8~-12h) to each of the above regimens.

ia (<500 ‘ include (1) cefe S&Q 8h), (2) mempenem (1g q8h) or n'mpenemalastaun (0. 59 q6h) or donpenem (500 mg g8h), or (3) piperacillin-tazobactam (3.375 g
neutrophils/pL) ;q4h). Add vancomycin (as above) central line severe mucositis, skin/soft tissue infection, or hypotension.
{ Add tobramycin (5-7 mg/kg g24h) plus vanoomycm (as above) plus caspofungin (one dose of 70 mg, then 50 mg q24h) if the patient has severe sepsis/septic shock.

P y ‘Use f (2 g q24h, or—in meningitis—2 g Q12h). If the local preval hak il i is high, add vancomycin (as above). If the patient is
[allemc to B-lactam antibiotics, use levofloxacin (750 mg q24h) or moxlﬂoxaan (400 mg q24h) plus vanoomyun (as above).

3All agents are administered by the i route.
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e An adequate immune response requires a balance between
proinflammatory (anti-infectious) and anti-inflammatory signals!
¢ In addition to immediate resuscitation and empiric therapy,
!
e Critical illness polyneuropathy is a common cause of prolonged weaning
from mechanical ventilation in a patient with sepsis!

anllas S molis

V. Harrison's Principles of Internal Medicine, 20" Ed. 2019, Chapter 297
Y. Seymour CW et al: Assessment of clinical criteria for sepsis: For the Third

International Consensus Definitions for Sepsis and Septic Shock (Sepsis-3).
JAMA 315:762, 2016.

3. Kalil A. Septic Shock. In: Septic Shock. New York, NY: WebMD.
http://emedicine.medscape.com/article/168402. Updated March 17, 2016.
Accessed February 21, 2017.

4. Rhodes A, Evans LE, Alhazzani W, et al. Surviving Sepsis Campaign:
International Guidelines for Management of Sepsis and Septic Shock: 2016.
Intensive Care Med. 2017; 43(3): pp. 304-377. doi: 10.1007/s00134-017-4683-6.
5. Neviere R. Sepsis syndromes in adults: Epidemiology, definitions, clinical
presentation, diagnosis, and prognosis. In: Post TW, ed. UpToDate. Waltham, MA:
UpToDate. http://www.uptodate.com/contents/sepsis-syndromes-in-adults-
epidemiology-definitions-clinical-presentation-diagnosis-and-prognosis. Last
updated February 1, 2017. Accessed February 21, 2017.
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https://www.nejm.org/doi/10.1056/NEJMclde1705277

The NEW ENGLAND JOURNAL of MEDICINE

CLINICAL DECISIONS

INTERACTIVE AT NEJM.ORG

Management of Septic Shock

This interactive feature addresses the approach to a clinical issue. A case vignette is followed by specific options, neither of which
can be considered either correct or incorrect. In short essays, experts in the field then argue for each of the options. Readers can
participate in forming community opinion by choosing one of the options and, if they like, providing their reasons.

CASE VIGNETTE

A Woman with Septic Shock

Rebecca E. Berger, M.D.

Ms. Jones is a 65-year-old woman with a history
of hypertension who presents to the emergency
department with a 3-day history of chills and
dysuria. The only medication she is taking is
amlodipine, at a dose of 10 mg daily; she had
had normal electrolyte levels and renal function
at a routine visit 6 weeks earlier. On arrival at the
emergency department, she reports feeling dizzy.

She is 165 cm (65 in.) tall and weighs 70 kg
(154 1b). Her temperature is 38.6°C (101.5°F),

You make a presumptive diagnosis of sepsis
from a urinary source and begin treatment with
intravenous antibiotics to target likely urinary
pathogens. Ultrasonography of the kidneys and
bladder reveals no hydronephrosis or evidence of
obstruction.

After administration of 2100 ml of crystalloid
fluid (30 ml per kilogram of body weight), the
patient’s jugular venous pressure is 8 cm of water,
but her systemic arterial pressure has decreased to
80/50 mm Hg (mean arterial pressure, 60 mm Hg).
During the 3 hours that she has been in the
emergency department, she has produced 20 ml
of urine, as measured through a Foley catheter
that was placed on her arrival.
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Intestinal lumen

Mucus layer

Intestinal epithelium

Immune cell signaling
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Diarrhea, Mausea, or Vomiting

¥

Symptomatic therapy
Oral rehydration therapy

"
Assess:

Duration (=1 day) —"<:

Severty | Continued illness I

Obtain history:
Duration® Tenesmus®
Feverz Vomiting”

Appearance of stool®  Common source®
Frequency of bowel Antibiotic use®

movements® Travel®
Abdominal pain®

and
(Obtain stool to be examined for WBCs
(and, if =10 days, for parasites)

- ! :
N;Emaarg:-'?mw Inflammatory (WBCs) Examine stool for parasites
* ¥ ¥
Continue Culture for: Shigella, ] ) »
symptomatic therapy Salmonella, C. jejuni | | Specific antiparasitic therapy
(Table 160-5); Consider:
further evaluation C.difficile cytotoxin
if no resolution

:

Consider: Empinical
antimicrobial therapy
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TABLE 130-1 Treatment Strategies for Acute Uncomplicated Cystitis

DRUG AND DOSE  ESTIMATED ESTIMATED COMMON  SIDE
CLINICAL BACTERIAL EFFECTS
EFFICACY, % EFFICACY,a %

Nitrofurantoin, 100 87-95 82-92 Nausea, headache

mg bid x 5-7d

TMP-SMX, 1 DS 86-100 85-100 Rash, urticaria,

tablet bid x 3 d nausea, vomiting,

hematologic

abnormalities

Fosfomycin , 3-g 83-95 78-98 Diarrhea,  nausea,
single-dose sachet headache
Pivmecillinam, 400 55-82 74-84 Nausea, vomiting,
mg bid x 3-7d diarrhea
Fluoroquinolones, 81-98 78-96 Nausea, vomiting,
dose varies by agent; diarrhea, headache,
3-d regimen drowsiness,

insomnia
B-Lactams, dose 79-98 74-98 Diarrhea,  nausea,
varies by agent; 5- to vomiting, rash,
7-d regimen urticaria

A Microbial response as measured by reduction of bacterial counts in the urine.

Note: Efficacy rates are averages or ranges calculated from the data and studies included in
the 2010 Infectious Diseases Society of America/European Society of Clinical Microbiology
and Infectious Diseases guideline for treatment of uncomplicated UTI and the 2014 JAMA
systematic review on UTI in the outpatient setting. Ranges are estimates from published
studies and may vary by specific agent and by rate of resistance.

Abbreviations: DS, double-strength; TMP-SMX, trimethoprim-sulfamethoxazole.
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