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Infection is a very common cause of attendance at the Emergency Departments. In some cases, a dysregulated host response to 
infection produces a life-threatening organ dysfunction syndrome known as sepsis according to the current definitions. This edito-
rial will discuss the importance of being systematic and having a very high level of awareness to identify the septic patient as soon 
as possible. The new q-SOFA scale might be a useful and easy tool to perform at the bed side but neither substitute the SIRS criteria 
nor the SOFA score. A rapid blood gas test with lactate might stratify high risk patients while complete laboratory tests are available. 
Those patients with lactate > 2 mmol/L and mean blood pressure < 65 mmHg are in shock and must be promptly resuscitated with 
crystalloids. Looking for the site of infection as well as initiating antibiotics after taking blood cultures is of paramount importance 
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Introduction
The Third International Consensus Definitions Task Force (also known as “the new definitions of sepsis” or “Sepsis-3”) [1] defined 

sepsis as a “life-threatening organ dysfunction due to a dysregulated host response to infection”. Despite this simple definition, diagnosing 
sepsis is a challenging activity that all the attending physicians around the world have to face on a daily basis, particularly those who are 
working either at the Emergency Departments (ED) or at the Intensive Care Units (ICU).

Sepsis is one of the most common diagnoses at the ED which varies between 3% to 20% depending on the country and the definition 
used [2-5], but these figures might be underestimated because a considerable number of septic patients are not correctly identified from 
the beginning [6]. Failure to diagnose the septic patient has harmful consequences because it has been well established that the sooner 
the appropriate fluids and antibiotics are implemented, the better the result [7,8].

The “new definitions of sepsis” are about to turn four [1,9]. They intended to be more precise than the previous ones to facilitate the 
correct identification of the septic patient but some concerns have arisen, particularly in the validity of q-SOFA to predict in-hospital mor-
tality in hospitalized patients with suspected infection [10].

Although there is an international consensus considering sepsis as an infection so severe that it produces organ dysfunction, the way 
in which organ dysfunction should be identified is more controversial [11].
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After working for more than twenty five years in an ICU collaborating with the ED of my hospital and taking into account the latest 
guidelines [12] and definitions of sepsis and septic shock [13], I will discuss five essential points that every attending physician must ad-
dress when facing a possible septic patient. It is very important to understand that, although I will split the work flow into five points for 
a better understanding, many of these points must be done simultaneously. 

Suspecting infection: The importance of the SIRS criteria

Identifying signs and symptoms of infection is the first step in diagnosing sepsis and this seemingly simple thing is not always easy. The 
classical approach to this identification has been based on the Systemic Inflammatory Response Syndrome (SIRS) (Table 1). According to 
the previous definitions of sepsis [14], those patients having at least two of these four criteria should be screened for a potential infection. 

Variable Points
Fever ≥ 38°C or Hypothermia < 36°C 1
Heart rate > 90 beats/min 1
Tachypnea > 20 breaths/min or pCO2 < 32 mmHg 1
Leukocytosis (WBC count > 12.000/mcL) 
Leukopenia (WBC count < 4.000 mcL) or 
Normal WBC count with greater than 10% immature forms

1

Table 1: Systemic inflammatory response syndrome (SIRS). 
WBC: White Blood Cells.

Although it is true that presenting 2 of these 4 criteria is quite nonspecific for diagnosing an infection, this is its advantage when a pa-
tient is first evaluated. Given that sepsis is a very dynamic syndrome, it is better to identify a patient as potentially infected and later rule 
out sepsis because she/he does not develop organ dysfunction than the other way around. 

The "Sepsis 3" definitions do not recommend SIRS as the standard approach, they encourage the evaluation of q-SOFA scale (Table 2) 
to those patients in the ED who are suspected of having an infection, so the question is: how can I suspect that the patient is suffering an 
infection but looking for the SIRS criteria and the source of infection?

Variable Points
Respiratory rate, breaths per minute > 22 1
Systolic blood pressure < 100 mmHg 1
Altered mental status (Glasgow Coma Scale) ≤ 13 1

Table 2: quick-SOFA (q-SOFA) score.

This is why, in my opinion, every doctor has to check the four SIRS criteria as the first step in diagnosing an infection. Questioning the 
patient simultaneously about specific symptoms to identify the site of infection is mandatory. 

You should keep in mind that misidentification of the infection site affects the result [15]. There are 6 main potential sites to check, so 
different complementary tests will be needed to clarify the anatomical site of infection depending on the signs and symptoms [16]: 

a) The respiratory system will require a chest X-ray to rule out pneumonia. 
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b) The abdominal cavity is a difficult place to explore but an abdominal ultrasound may be very useful to rule out appendicitis, chole-
cystitis or cholangitis. Nevertheless, when diverticulitis or diffuse peritonitis are likely an abdominal computed tomography (CT) 
must be considered. 

c) The genitourinary tract infection needs to perform a urinalysis and a renal ultrasound when obstructive uropathy is likely.

d) The skin and soft tissues infection is usually easy to identify when cellulitis or purulent abscess are present but fasciitis might be 
difficult to see. Those patients complaining of severe apparently disproportionate pain on the skin might suffer from necrotizing 
fasciitis. In these cases, a CT might be useful.

e) The bloodstream is other potential site, particularly when endocarditis is likely an echocardiogram must be performed. Some pa-
tients have central lines that may be the source of infection.

f) The central nervous system is the last main place to test. A lumbar puncture has to be done when there are signs of meningitis.

Identifying the site of infection might be especially difficult in elderly people who, very often, do not complaint of any particular focus 
related symptoms and they just seem to be less active and alert. Moreover, when you are in front of a patient who does not feel well, just 
complaining of very vague symptoms, think about an infection as the cause of that clinical situation.

Diagnosing sepsis: Stratifying severity to start fluid resuscitation

Once an infection has been diagnosed and while its site is being investigated, the severity of that infection must be rapidly evaluated. 
The presence of organ dysfunction defines sepsis, being its early recognition essential for a successful outcome. The “Sepsis-3” Task Force 
defines that those infected patients scoring 2 or more points on the q-SOFA scale have sepsis but those patients no scoring so high might 
have sepsis as well, so clinical examine and blood tests to quantify the SOFA scale (Table 3) must be determined before ruling out sepsis 
since having at least 2 points on the SOFA scale also defines sepsis.

SOFA Score
Variables 0 1 2 3 4

Respiratory 
PaO2/FiO2 (mmHg)

> 400 ≤ 400 ≤ 300
≤ 200

(with RP)

≤ 100

(with RP)
Coagulation 
Platelets x 103/mcL

> 150 ≤ 150 ≤ 100 ≤ 50 ≤ 20

Liver 
Bilirrubin, mg/dL

< 1.2 1.2 – 1.9 2 – 5.9 6 – 11.9 > 12

Cardiovascular 
Hypotension

No  
hypotension

Mean arterial  
pressure < 70 mmHg

Dop ≤ 5 or Dob 
at any dose

Dop > 5, 
Epi/Norepi ≤ 0.1

Dop > 15 
Epi/Norepi > 0.1

Central Nervous System 
CGS

15 13 - 14 10 - 12 6 - 9 < 6

Renal 
Creatinine, mg/dL or 
Urine output mL/day < 1.2 1.2 - 1.9 2 - 3.4

3.5 - 4.9 or 
< 500

> 5 or 
< 200

Table 3: Sequential organ failure assessment (SOFA) score. 
PaO2: Arterial Pressure of Oxygen; FiO2: Inspired Fraction of Oxygen; RP: Respiratory Support; Dop: Dopamine;  

Dob: Dobutamine; Epi: Epinephrine; Norepi: Norepinephrine (the number is expressed in mcg/Kg/min); CGS: Coma Glasgow Scale.
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It is important to note that a very recent retrospective study has shown that the combined SIRS + q-SOFA (q-SIRS) score is more ac-
curate than q-SOFA alone in predicting mortality in patients with surgical sepsis in an ED [17].

While waiting for the results of the complete laboratory tests that will define the organ dysfunction, performing a blood gas test with 
lactate is a very simple, fast and helpful measure to stratify the severity, particularly among patients who scored 1 on q-SOFA the addition 
of a serum lactate level of 2 mmol/L (18 mg/dL) or higher identified those with a risk profile similar to those with 2 q-SOFA points [9].

As soon as we are aware the patient has low blood pressure (BP) (mean BP < 65 mmHg) and particularly if she/he has signs of hypo-
perfusion (determined by lactate greater than 2 mmol/L), a fluid challenge of at least 20 mL/kg of intravenous (IV) balanced crystalloids 
to target mean BP > 65 mmHg must be given within the first 3 hours, followed by subsequent fluid administration considering risks and 
benefits [18]. When this mean BP is not achieved with the fluid challenge, vasopressors should be implemented. At this point is highly 
recommended consulting to the ICU because the patient who needs vasopressors is, very likely, going to need a high number of personal 
resources within the following hours exceeding the standard nurse to patient ratio of the majority of the ED (Figure 1).

Figure 1: Work flow to rule out sepsis and septic shock.
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In fact, according to the “Sepsis-3” definitions septic shock is defined as hypotension requiring vasopressor therapy to maintain mean 
BP 65 mmHg or greater and having a serum lactate level greater than 2 mmol/L after adequate fluid resuscitation [1], so the sooner we 
know the lactate level the better.

Investigating the cause of the infection: initiating antimicrobials

Isolating the microorganism causing sepsis is crucial because it allows to give the best antimicrobial at the best dosing regimen opti-
mizing its pharmacokinetics/pharmacodynamics. We must obtain blood cultures prior to the administration of antimicrobials without 
delaying the antibiotic initiation. It is also highly recommended to take samples from those suspected sites of infection, particularly when 
they are very easy to obtain as the urine or the skin discharge when it is obvious [12].

Nevertheless, the first dose of the antimicrobial has to be empiric and based on the most likely source of infection and causing patho-
gen. Knowing the epidemiology and the resistance profile for the most common pathogens of the area the patient is living in and his par-
ticular risk factors for being colonized by multi-resistant microorganisms are key points to consider before choosing the best treatment 
[19]. Discussing all the particular circumstances for each scenario is out of the scope of this editorial but it is important to remind that the 
failure to initiate appropriate therapy in septic patients, particularly in those in shock, is associated with higher morbidity and mortality 
[7]. So, in order to be pragmatic, the initial selection of antimicrobial therapy must be broad enough to cover all likely pathogens, what 
means to start two or even three antimicrobials depending on special circumstances [20]. For instance, an elderly immunosuppressed 
patient living in a health care facility suffering from pneumonia might need three antimicrobials covering multi-resistant gram negative 
and gram positive microorganisms.

The recent development of rapid and automated identification, in different biological samples, of the sensitivity profile of the pathogen 
causing sepsis based on resistance gene amplification will represent a paradigm shift in empirical treatment because the doctor can be 
informed in a few hours if the gram-negative or gram-positive isolated from the site of infection is resistant to beta-lactamase or carbape-
nem inhibitors, for example, or if it is resistant to cloxacillin, respectively [21-24].

Controlling the source of infection

As important as initiating the antimicrobials as soon as sepsis is diagnosed is controlling the source of infection [25]. This is why point 
1 of this editorial highlighted the importance of identifying the specific anatomical site of infection [16].

When the patient suffers from pneumonia a chest ultrasound may help diagnose a potential empyema that should be drained. Consult-
ing surgeons is mandatory when the abdomen is involved in order to remove or drain infected foci and to the urologist when an obstruc-
tive uropathy is suspected [26,27].

The skin and soft tissue infection might require extensive and prompt debridement, especially when necrotizing fasciitis appears. Se-
quential debridement should be done within the first 24 hours of treatment in most severe cases, particularly when group A Streptococcus 
(GAS) is involved and adding immunoglobulins to antibiotics may be considered in some cases [28].

Should not forget to remove the central line, if there is, when any other source of infection has been ruled out, particularly when the 
central line has been in place for a long time.

Supportive measures

Implementing concomitant therapies to support the failing organs as soon as they are needed is vital, particularly in cases of respira-
tory or renal failure. At this point the patient must be in an ICU.
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The respiratory failure is one of the first life threatening scenarios that must be rapidly reversed in order to keep the patient alive. Ad-
ministering oxygen is essential to improve hypoxemia as soon as it has been identified with a target oxygen saturation on pulse oximeter 
higher than 90%. The new high flow oxygen devices and noninvasive mechanical ventilation (NIMV) strategies [29] are particularly useful 
for those patients keeping a good level of consciousness with minor hemodynamic compromise but implementing invasive mechanical 
ventilation (IMV) under sedation should not be delayed, especially when the patient develops either encephalopathy or profound shock. 

The renal dysfunction is quite common in cases of septic shock improving very often after fluid resuscitation. Nevertheless, when renal 
failure persists, initiating renal replacement therapy (RRT) might be necessary. Although the outcome seems to be quite similar indepen-
dently of the timing the RRT is implemented [30], some patients become anuric and develop profound lactic acidosis and hyperkalemia 
very quickly. These patients might benefit from early continuous RRT, independently of their levels of creatinine, to control their fluid 
balance and acid-base equilibrium [31].

Other therapies such as low doses of corticosteroids are controversial but in cases of refractory shock after fluid resuscitation and 
dependence on high dose of noradrenaline the risk/benefit ratio might favor administering IV hydrocortisone at a dose of 200 mg/day 
because of its safety profile and potential to reverse shock [32], although might have no impact on the outcome. Of course steroids are 
indicated when there is a previous history of steroid therapy or adrenal dysfunction.

Conclusion
Every physician must be very systematic to diagnose the infected patient. Looking for the SIRS criteria, blood pressure and the site 

of infection is the first step. As soon as the infection seems likely, stratification of severity by q-SOFA at the ED and SOFA, even when the 
q-SOFA is low, should be calculated. While laboratory tests are available, performing a blood gas test with lactate is very helpful. When 
lactate is greater than 2 mmol/L and mean BP < 65 mmHg, blood cultures must be taken and 20 mL/Kg of crystalloids should be initiated. 
Antimicrobial treatment must be given taking into account the site of infection and the patient´s particular risk factors. Consulting the 
ICU is mandatory when organ dysfunction has been confirmed and particularly if the patient needs vasopressors. Additional measures 
may be necessary to control the source of infection. Oxygen administration and ventilatory support must not be delayed if the patient is 
hypoxemic.
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