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Sepsis Redefined

A taskforce convened by the Society of Critical Care Medicine and the European Society of
Intensive Care Medicine came up with new definitions for sepsis.

The spectrum of organ dysfunction in sepsis will now be defined by two terms, sepsis and
septic shock.

Sepsis is now defined as life-threatening organ dysfunction caused by a dysregulated host
response to infection. Organ dysfunction is initially assessed with a quick sequential organ
failure assessment tool (qSOFA). The variables in this tool are respiratory rate (RR), mental
status and systolic blood pressure (SBP). Two or more positive qSOFA variables (RR ≥22,
altered mentation and SBP ≤100 mmHg) should prompt a full SOFA assessment. A SOFA
score of 2 or more (assuming a baseline of zero) defines sepsis (recommended ICD-10 code –
R65.20).

Septic shock is now defined as a subset of sepsis patients in whom the circulatory and
cellular/metabolic abnormalities are profound enough to substantially increase the mortality.
Septic shock identification now includes – persistent hypotension requiring vasopressors to
maintain the mean arterial pressure (MAP) of ≥65 mmHg and a serum lactate level�of >2
mmol/L despite adequate volume resuscitation (recommended ICD-10 code – R65.21).

Early Goal Directed Therapy in Sepsis

Three trials (ProCESS,  ARISE  and ProMISe ) were published addressing the goals of
therapy in sepsis. The results could be summarized as:

1. Timely source control (antibiotics) and IV fluid resuscitation  remain the cornerstones of
treatment of sepsis.

2. Clinical symptoms and signs of hypo-perfusion (low MAP/SBP, high heart rate, altered
sensorium, oliguria, skin changes and lactic acidosis etc.) should guide IV fluid
resuscitation.
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3. Protocol based central venous pressure (CVP) monitoring  to assess the adequacy of IV
fluid resuscitation does not help.

4. Similarly, protocol based treatment with packed red blood cells (PRBC) and inotropes
(dobutamine),  targeting mixed venous oxygen saturation monitoring (ScvO2), does not
improve outcomes.

Transfusion Threshold in Critical Illness

Three trials addressed the effects of PRBC transfusion in sepsis,  upper GI bleeding,  and
cardiac surgery.  Restrictive transfusion strategy resulted in equal or better primary outcomes
in these trials. The probability of survival in the restrictive transfusion (transfuse if hemoglobin
<7) group was particularly higher in patients with GI bleeding with cirrhosis and Child–Pugh
class A or B disease.

Choice of IV Fluids in Sepsis

In septic patients, supplementing the crystalloids with 20% albumin (to keep the serum
albumin concentration above 3 mg/dl) did not have a positive effect on the primary outcome of
mortality.  Based on the evidence so far,  crystalloids are the choice of fluids for
resuscitation in sepsis.

Choice of Crystalloids in Critical Illness

Normal saline remains the choice of fluids for resuscitation in sepsis. Hyperchloremia has been
postulated to cause acidosis and reduction in renal blood flow.  However, a recent study
failed to show any renoprotective effects of bicarbonate based fluids in patients undergoing
open-heart surgery and was stopped early after the interim analysis suggested possible harm.

Target Blood Pressure in Sepsis

In a recent trial, targeting a MAP of 80-85 mmHg did not confer a mortality advantage over a
MAP of 65-70 mmHg.  Clinical assessment of adequacy of perfusion should guide the
selection of the target MAP for a particular patient. Arbitrary, pre-defined MAP and other
targets lead to under or over-utilization of IV fluids and vasopressors and put patients at risk of
organ damage and arrhythmias. Norepinephrine remains the vasopressor of choice,  with
adequate fluid resuscitation being the primary intervention.

Clot Retrieval in Stroke

Multiple recent trials showed that the endovascular thrombectomy with the use of a stent
retriever combined with intravenous thrombolysis were more effective (improved neurologic
function on modified Rankin scale) in stroke patients with proximal intracranial arterial
occlusion, as compared to intravenous thrombolysis alone.  The numbers needed to treat
(NNT) were estimated to range from 3 to 7 in these studies.  Up to 10% of all stroke patients
within 6 hours of stroke onset would qualify for this intervention.

Therapeutic Hypothermia following Cardiac Arrest
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Despite a substantial risk of bias and lack of firm evidence for benefit  in the existing
literature, the practice of therapeutic hypothermia following cardiac arrest found its way into
major international guidelines and became the standard of care.  A recent, better quality trial
showed no difference in the primary outcome of mortality and the secondary outcome of poor
neurological outcome or death when target temperatures of 33˚C and 36˚C were compared.

Reversal Agents for Newer Oral Anticoagulants

Two trials came out recently, demonstrating the efficacy of the newly introduced reversal
agents for oral direct thrombin inhibitor (dabigatran) and direct factor Xa inhibitors (apixaban
and rivaroxaban). Idarucizumab was shown to result in complete reversal of anti-coagulant
effects of dabigatran within minutes in patients with serious bleeding or requiring urgent
surgery,  and andexanet reversed the anti-coagulant effects of apixaban and rivaroxaban in
older healthy subjects.  Safety concerns with newer oral anticoagulants persist, especially in
the elderly and in those with renal impairment.

Risk of Contrast Induced Nephropathy

A retrospective study involving 6902 patients with chronic kidney disease found that
intravenous contrast administration was not associated with acute kidney injury, emergent
dialysis or short-term mortality.  This study comes at a time when physicians are increasingly
questioning the perceived risk of contrast induced nephropathy,  and will go a long way in
assuring physicians that IV contrast use in imaging and procedures is safe.

Diagnosis of Pulmonary Embolism

Over-diagnosis of pulmonary embolism (PE) on CT angiography has been a matter of concern
for some time now. When the pretest clinical probability of PE is low, the chances of false
positivity go up (42% in one study).  This concern was addressed in a recent study,  where
experts in chest radiology retrospectively reviewed the positive CTA studies in a tertiary care
center. 46.2% of the studies with single vessel PE were deemed discordant or negative for PE.
Hence, the use of Wells criteria and d-dimer is highly recommended to select patients with
higher clinical probability of PE for CTA testing.
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