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Short Communication

ABSTRACT

For many years, the Systemic Inflammatory Response Syndrome (SIRS) criteria were primarily
considered for the diagnosis of sepsis, promoting the importance of inflammation. The definition
and dia gnostic criteria of sepsis has undergone a sizeable metamorphosis from the inception of
standardized definitions of sepsis in 1991. In 1991, the American College of Chest Physicians
(ACCP) and the Society of Critical Care Medicine (SCCM) convened in Chicago and emphasized
that sepsis is an ‘ongoing process’ of infection and considered SIRS score of two or more for
diagnosis of sepsis. SOFA scoring system is an easily calculated system using parameters that are
usually obtained during routine care of patients. This ensures that delays are avoided from
requirement of any special investigations, making it reproducible in any number of healthcare
settings.
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1. INTRODUCTION that the annual international prevalence of sepsis
is at 31.5 million cases, with 19.4 million cases of

The lately held Sepsis-three consensus severe sepsis, ensuing in about 5.3 million

convention defines sepsis as a ‘life -threatening
organ dysfunction caused by a dysregulated host
response to infection [1]. A late evaluation states

deaths [2]. Sepsis related mortality is as much as
40% and about a third of non- survivors die
inside forty eight hours of admission to ICU [3].
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Mortality in sepsis is highly associated with
delays in adequate treatment despite available
modern treatment protocols [4]. Since early
identification of sepsis and prompt initiation of
treatment in the form of antimicrobials and fluid
resuscitation reduces the mortality rate , recent
protocols have focused on the development of
various criteria which are aimed at early
identification of sepsis [5-7].

For many years, the Systemic Inflammatory
Response Syndrome (SIRS) criteria were
primarily considered for the diagnosis of sepsis,
promoting the importance of inflammation. Even
tough, the SIRS Criteria had a high sensitivity
(78% - 97% depending on patient population) [8]
it yields up to 1 in 8 false negatives in patients
with infection and organ failure [9] indicating
poor specificity. In an attempt to balance the
needs of early diagnosis of sepsis while at the
same time have reasonable specificity, the
Sepsis-3 Task Force recommended the use of
Sequential (Sepsis- related) Organ Failure
Assessment score (SOFA) as a tool in
identification of septic patients in ICU because
SOFA is found to perform betterfAUROC;
(95%CI)] SIRS : 0.55 (0.54-0.56); SOFA : 0.67
(0.65-0.68); qSOFA :0.61 (0.60-0.63); SIRS vs
SOFA : p < 0.001 ; SIRS vs qSOFA : p < 0.001
[10].

Outside the ICU, quick Sequential Organ Failure
Assessment score (QSOFA) was introduced for
the rapid identification of high risk patients. The
gSOFA acts as a risk predictor for patients with
known or suspected infection [11].

2. SEPSIS DEFINITIONS OVER THE
YEARS

The definition and diagnostic criteria of sepsis
has undergone a sizeable metamorphosis from
the inception of standardised definitions of sepsis
in 1991 [12]. In 1991, the American College of
Chest Physicians (ACCP) and the Society of
Critical Care Medicine (SCCM) convened in
Chicago and emphasised that sepsis is an
‘ongoing process’ of infection [12] and
considered SIRS score of two or more for
diagnosis of sepsis. They also defined severe
sepsis and septic shock based on the presence
of organ dysfunction and hypotension
respectively. For more than two decades Sepsis
has been defined as suspected or proven
infection in the presence of two or more systemic
inflammatory response syndrome (SIRS) criteria
[12] (Table 1).

Table 1. Systemic Inflammatory Response
Syndrome

Systemic Inflammatory Response Syndrome

Temperature > 38.3 C or < 36°C
Respiratory rate > 20 breaths / min
Heart rate > 90 beats per min
White cell count <4 or > 12 g/L

In 2001 the second consensus conference with
the aim of diagnosing sepsis quicker and more
precisely expanded and codified the diagnostic
criteria of sepsis [12] by including general
parameters, inflammatory parameters,
haemodynamic parameters, organ dysfunction
parameters and tissue perfusion parameters. It
was hoped that use of these clinical, laboratory
and monitoring parameters would make the
diagnosis of sepsis more reliable thereby aiding
quicker treatment and better outcomes. (Table
2).

In 2016 SEPSIS 3 the Third International
Consensus Definitions of Sepsis and Septic
shock redefined sepsis as “ life-threatening
organ dysfunction caused by dysregulated host
response to infection” [13]. For the first time the
response of the host to the infectious insult was
given priority over focus on the infection itself.
Thus the updated definitions of SEPSIS 3
emphasis organ dysfunction in the setting of
infection, which was quantified using the
Sequential Organ Failure Assessment score
(SOFA; Table 4) and quick Sequential Organ
Failure Assessment (qSOFA) scores for the
diagnosis of sepsis in the ICU and ward
respectively [14]. SOFA and gqSOFA are easily
scored utilising parameters collected routinely in
a hospital setting, thus making diagnosis easy
and quick.

Further Septic shock was defined by Sepsis-3
as ‘“hypotension not responsive to fluid
resuscitation” with added requirements for
vasopressors to maintain a mean arterial
pressure (MAP) > 65 mm Hg or presence of
Serum lactate >2 mmol/L. In addition the
category of “severe sepsis” as per the 2001
definition was removed. Table 3.

SOFA scoring system is an easily calculated
system using parameters that are usually
obtained during routine care of patients. This
ensures that delays are avoided from
requirement of any special investigations, making
it reproducible in any number of healthcare
settings. Thus SEPSIS 3 is one more attempt at
reducing the lead time to diagnosis of sepsis and
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ensure early initiation of treatment. Organ
dysfunction is defined as an increase in the
SOFA score = 2. Patients presenting with organ
dysfunction have an associated 10% mortality
risk [11]. Hence these patients need early
aggressive resuscitation and stabilisation in an
attempt to optimise haemodynamics, improve
organ perfusion and ensure early source control.

The quick Sequential Organ Failure Assessment
(qSOFA )is another screening tool used at the
bedside for early identification of sepsis in the
wards. It includes 1 point for each of 3 criteria:

1) respiratory rate >22 breathes/ min

2) altered mental status: Glasgow Coma
Scale (GCS) <15

3) Systolic Blood Pressure <100 mm Hg.

A qSOFA score > 2 was found to be significantly
predictive of increased all-cause mortality in
patients outside ICU [11]. If it is =22, the full
SOFA score including laboratory results should
be used [11]. Though gSOFA has been found to
have better specificity in prediction of mortality
[14,15] and evolving organ dysfunction [16]. it is
criticised to be insensitive as a sepsis screening
tool [17,18]. The US Centres for Medicare and
Medicaid Services (CMS) SEP-1 quality measure
, used to evaluate institutional sepsis bundle
compliance, didn't adopt Sepsis-3. SEP-1 is
based on SIRS criteria and further defines
severe sepsis as sepsis associated with organ
dysfunction, hypo-perfusion or hypotension and
septic shock as “hypotension not responsive to
fluids or serum lactate >4 mmol/L regardless of
hypotension.” [19,20]. Hence it is based on 2001
International Sepsis Definitions Conference and
not on Sepsis-3definition [12].

Table 2. 2001 Sepsis Criteria

General parameters
Fever
Hypothermia
Tachycardia
Tachypnea
Altered mental status
Significant oedema or positive fluid balance
Hyperglycaemia ( in the absence of diabetes)
Inflammatory parameters
Leucocytosis
Leukopenia

Normal white blood cell count with > 10% immature forms
Plasma C reactive protein >2 SD above normal value
Plasma procalcitonin > 2 SD above normal value

Haemodynamic parameters
Arterial hypotension
Mixed venous oxygen saturation > 70 %
Cardiac index > 3.5 1 min™ m ?
Organ dysfunction parameters
Arterial hypoxemia
Acute oliguria
Creatinine increase
Coagulation abnormalities
lleus
Thrombocytopenia
Hyperbilirubinemia
Tissue perfusion parameters
Hyperlactatemia
Decreased capillary refill or mottling
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Table 3. Sepsis-3 definition of Septic Shock

Septic shock
Hypotension not responding to fluid resuscitation and requiring vasopressors to maintain MAP
> 65 mm Hg

(or)
Presence of Serum lactate > 2 mmol /L
Table 4. Sequential Organ Failure Assessment score

Variables 0 1 2 3 4
Respiratory
PaO2/Fi02 >400 <400 <300 <200 <100
SpO2/Fi02 >302 <302 <221 <142 <67
Cardiovascular
MAP (mm Hg) >70 >70 Dopamine <5  Dopamine>5, Dopamine >15 or
Vasopressor doses in Or any Norepinephrine < Norepinephrine
mcg/kg/ min dobutamine 0.1, >0.1

Phenylephrine < Phenylephrine

0.8 >0.8
Liver
Bilirubin (mg/dL) <1.2 1.2-1.9 2.0-5.9 6-11.9 >12
Renal
Creatininemg/dL) <1.2 1.2-19 2.0-34 3.5-4.9 >5
Coagulation
(Platelets x 10% mm®) >150 <150 <100 <50 <20
Neurologic
(GCS score) 15 13-14 10-12 6-9 <6

According to Sepsis-3, a new increase in SOFA score above baseline in the presence of infection makes the
diagnosis of sepsis.Whenever the SOFA score is increased, there is increased risk of mortality in those patients
Abbreviations: GCS- Glasgow Coma Scale , FiO2 — fraction of inspired oxygen,MAP- mean arterial
pressure,PAO2- arterial oxygen pressure,SpO2- oxygen saturation

Table 5. Definitions of sepsis, severe sepsis and septic shock

Sepsis Sepsis-3 Criteria 2001 Sepsis Criteria CMS SEP-1

category

Sepsis SOFA score 2 of 4 SIRS criteria + 2 of 4 SIRS criteria
SOFA score > 2 + suspected infection +suspected infection
suspected infection

Severe sepsis Not applicable Sepsis + organ Sepsis +sepsis —

dysfunction, hypo- induced organ
perfusion or hypotension  dysfunction*

Septic shock Vasopressors to maintain ~ Sepsis-induced Lactate >4 mmol/L
MAP>65 mm Hgin spite hypotension persisting SBP <90 mm Hg ,not
of fluid resuscitation or after IV fluid resuscitation responding to IV fluids
serum lactate >2 mmol/L  + presence of perfusion Or
in the absence of abnormalities or organ MAP <70 mm Hg ,not
hypovolemia dysfunction responding to 1V fluid

*Organ dysfunction variables according to CMS SEP-1 include SBP <90 mm Hg or MAP < 70 mm Hg , or a SBP
decrease > 40 mm Hg or <2 SD below normal for age or known baseline ; creatinine >2mg/dL or urine output
<0.5 ml/kg/hr for > 2 hours ; bilirubin >2 mg /dL; platelet count <100,000; coagulopathy (INR >1.5 or aPTT > 60
sec ) lactate > 2 mmol/L
Abbreviations: aPTT — activated partial thromboplastin time; CMS — Centre for Medicare and Medicaid Services;
INR — International Normalised Ratio ; MAP — mean arterial pressure; SBP — systolic blood pressure; SD —
standard deviation;SIRS — Systemic Inflammatory Response Syndrome;

SOFA- Sequential Organ Failure Assessment
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3. DISCUSSION

SIRS was the cornerstone in identification of
sepsis for a long time. The primary focus with
this approach was on inflammation resulting from
an infectious insult. However as we now know,
inflammation is not unique to infections alone,
and is associated with a number of non infectious
disease entities. Not surprisingly definitions and
scores primarily based on SIRS was found to
have low performance for distinguishing
infection from non- infectious processes. Recent
studies show that SIRS has high sensitivity and
low specificity when compared to Qsofa
(Sensitivity: SIRS = 78%-97%, SOFA = 5%-
42%, gqSOFA =56%-93%. Specificity: SIRS=
13%- 48%, SOFA = 92%-99% ,qSOFA = 30%-
70%) [8] in identifying sepsis [21-23]. SIRS
failed to differentiate systemic inflammation due
to infectious and non-infectious insults such as
pancreatitis, trauma and hence offered poor
outcome prediction [16]. Moreover the use of
SIRS criteria failed to define a transition point in
risk of death , despite adjustment for baseline
characteristics [9]. Because of these drawbacks,
more recent management protocols have
moved away from SIRS criteria for diagnosis of
sepsis and prognostication in these patients.

In terms of identifying patients at risk of
mortality , gSOFA is most sensitive while SOFA
is most specific. (Sensitivity: SIRS =96%-98%,
SOFA = 27%-73%, QqSOFA = 98%-100%.
Specificity: SIRS =7%-44%, SOFA = 74%-98%,
gSOFA =17%- 65%) [8].

SEPSIS 3 redirects the focus on diagnosis of
sepsis to the presence of organ dysfunction.
SOFA provides a better outcome prediction in
patients with sepsis. Presence of even mild
organ dysfunction in the presence of sepsis
increase mortality multi fold when compared to
those without organ dysfunction. Hence all
patients presenting with suspected sepsis
needs to be carefully evaluated for the presence
of organ dysfunction. On the other hand
patients presenting with features of organ
dysfunction need to be thoroughly evaluated for
unrecognised infections. Having a complete
SOFA scoring done in the ward setting may be
difficult as it relies on oxygen parameters
obtained from arterial blood gas values and also
platelet counts and bilirubin values for
identification of coagulation and liver failure
respectively, parameters that may typically not
be available routinely in the wards. Hence for
the early identification of patients at risk of rapid

deterioration a bedside assessment tool called
gSOFA was introduced.

gSOFA is a simple triaging tool consisting of
three easily obtained components: respiratory
rate, Glasgow Coma Scale and systolic blood
pressure and is found to be marginally superior
to a full SOFA scoring outside the ICU. It can be
very easily used in the wards by any healthcare
worker. A gSOFA value >2 is predictive of
increased all- cause mortality in patients outside
ICU [11] These patients need urgent further
evaluation to rule out organ dysfunction and
sepsis. Though gSOFA performs well as a
predictor of mortality it performs poorly as a
diagnostic tool in identification of sepsis. Hence it
provides a general assessment of severity
independent of the infection and may be
considered a warning signal in the clinical
decision-making process to identify those at
higher risk of mortality in a non ICU setting [24].
The recently published Surviving Sepsis
Campaign guideline 2021, makes a strong
recommendation against using qSOFA as a sole
screening tool for the identification of sepsis or
septic shock when compared to SIRS, National
early warning score (NEWS) or modified early
warning score(MEWS) [25]. Studies have shown
that gSOFA is more specific but less sensitive
than SIRS in identifying organ dysfunction due to
infection [26,27]. Similar results were seen when
QSOFA was compared with NEWS and MEWS
[28]. However in ICU environment SOFA
demonstrated significantly greater capacity
compared with qSOFA and SIRS criteria for
predicting mortality. {{ AUROC ; ( 95% CI )] SIRS
= 0.64 ;( 0.62-0.66 ), qSOFA = 0.66 (0.64-0.68),
SOFA = 0.74 ( 0.73 -0.76 ) }.The relationship
between SOFA scores and risk of death has
been confirmed in a variety of patient subgroups
including sepsis [11,29,30].

4. CONCLUSION

Among all the available sepsis diagnostic criteria,
SIRS has high sensitivity but poor specificity in
identification of sepsis, while SOFA score is very
specific. gSOFA does well in the non ICU setting
in recognising patients at high risk of
deterioration but must not be used as a sole tool
in identification of sepsis. It is more specific but
less sensitive than SIRS in identification of
sepsis. (gSOFA and SIRS scoring system are
easy to use as they are based on clinical
variables that are commonly recorded. However
SOFA scoring requires more extensive
evaluations based on further laboratory
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investigations. Patients presenting with organ
dysfunction as identified through SOFA scores of
2 or more are at higher risk of mortality.
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