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Abstract
New definitions of sepsis have been published in 2016 to facilitate and refine the identification and early treatment of septic patients. One
of the first steps after identifying a septic patient is to supplement circulating blood volume, monitor blood flow, and, if necessary, indicate the
necessity of vasopressor support of blood circulation.
Keywords: Sepsis; Septic shock; Volume resuscitation
Abbreviations: A: Adrenaline; aPTT: Activated Partial Thromboplastin Time; AVL: Artificial Ventilation of Lungs; CO: Cardiac Output; DOB:
dobutamine; DOP: Dopamine; INR: International Normalized Ratio; MAP: Mean Arterial Pressure; NA: noradrenaline; PLR: Passive Leg Raising;
sBP: Systolic Blood Pressure; SIRS: Systemic Inflammatory Response Syndrome; SOFA score: Sequential Organ Failure Assessment Score; qSOFA:
Quick SOFA
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Background

The first comprehensive definitions of sepsis were published
in 1992 [1], and subsequently reformed in 2001 [2]. Under their
influence, recommendations for the diagnosis and treatment of
sepsiswere issued in 2004, 2008 and 2012 [3-5]. The mostrecent
recommendations were revised during 2016 and published in
early 2017 [6]. It is currently recommended to follow the Third
Consensus Definition of Sepsis and Septic Shock, valid since 2016
(Sepsis-3) [7]. The shortcomings of the previous definitions
were evident in the excessive emphasis on inflammation and

Sepsis definitions

the disproportionate sensitivity and specificity of the SIRS
criteria. The definition’s indication that sepsis develops through
severe sepsis into septic shock has, in practice, created unclear
situations in which cases potentially treated as ambulant are
instead treated as severe sepsis in the Intensive Care Unit.
Also, ambiguous definitions and terminology for sepsis, septic
shock and organ dysfunction have led to different incidence
and mortality outcomes for these nosological units. For these
reasons, a group of experts agreed that the term severe sepsis is
superfluous and should not be used [6].

Table 1: SOFA evaluation (Sequential [Sepsis-Related] Organ Failure Assessment Score).

Organ / System Points: (1] 1 2 3 4
Respiratory system > 400 (53,3) <400 (53,3) <300 (40) | <200 (26,7) <100
pa0,/Fi0, paO, vmmHg (1kPa = 7,5mmHg) - ’ ! ’ with AVL
Coagulation
Platelets x 103/mm3 >150 <150 <100 <50 <20
Liver
Bilirubin p mol/1 <20 20-32 33-101 102-204 >204
DOP 5-15 or
Cardiovascular system DOP < 5 DOP > 15 or
. . MAP =70 mmHg MAP <70 mmHg A< 01orNA
hypotension/doses of catecholamines or DOB < 0,1or A>010rNA>01
<0, ! ’
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Central nervous system 15 14 -13 12 -10 9-6 <6
Glasgow coma score
: 300 - 440 or >440 or
_ Kidney <110 110-170 171 - 299
Creatinin (pn mol/l) or diuresis <500 ml/24 hr <200 ml/24 hr
Table 2: Comparison of original and new terminology.
Definition old New
Suspected/proven infection
+
2 or 3 points qSOFA (HAT)
SIRS
Hypotension - sBP <100 mmHg
SEPSIS +
Altering the mental state
Suspected infection
Tachypnea >22/min
or
Raise SOFA scores by 2 or more points
Sepsis
+
sBP <90 or MAP <65 mmHg
Lactate > 2 mmol/]
INR >1,5 or aPTT >60 with
SEVERE SEPSIS | e
Bilirubin >34 umol/1
Diuresis <0,5 ml/kg/h within 2 h
Creatinine >177 pmol/]
Platelets <100 x10°
Sp0, <90% breathing air
SEPSIS
+
SEPSIS
Need for vasopressors on MAP >65 mmHg

SEPTIC SHOCK +

¥
Hypotension after adequate fluid resuscitation
Lactate > 2 mmol/]
after adequate fluid resuscitation

Sepsis is now defined as life-threatening organ failure caused
by the inadequate response of the host to infection. The previous
concept of sepsis, presenting SIRS due to infection, is unified with
the original content of heavy sepsis, which was characterized by
the failure of at least one organ system, to the wider concept of
sepsis. Therefore, a patient suffering from sepsis is that with
an infection present and a SOFA score elevated by at least two
points. Septic shock is a subset of sepsis (meaning that sepsis
criteria are met) and, in addition, there is a circulatory disorder
(which can be easily identified by the need to maintain mean
arterial pressure above 65mmHg using noradrenaline) and the
additional presence of cell-metabolic changes (the simplest
method of identification is the increase in lactate). The most
important aspect of these circumstances is the increase in the
risk of death. The abbreviated term qSOFA (quick SOFA) has
been introduced into identification, and expresses simplified
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criteria selected from SOFA, aiming to simplify the identification
of a patient whose worsening clinical condition can be caused by
sepsis (Table 1 & 2).

Initial resuscitation of the septic patient

Sepsisand septic shockare urgentdevelopmentsin the health
state, so it is recommended to start treatment and resuscitation
immediately. Resuscitation with sepsis-induced hypoperfusion
should be given with at least 30ml/kg crystalloidsintravenous
for the first 3 hours. This recommendation is considered strong,
but is supported by the low quality of the evaluated studies.
After initial resuscitation with crystalloids, the subsequent
administration of the solutions should be reassessed by frequent
assessment of the haemodynamic status. If clinical examination
does not lead to a clear diagnosis, further reassessment of
haemodynamics, including cardiac function, is recommended
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to determine the type of shock. If possible, to reassess the
response to fluid delivery, it is recommended to favour dynamic
variables over static ones. For patients with septic shock
requiring vasopressors, it is recommended to achieve an initial

mean arterial pressure (MAP) of 65mmHg. If there are elevated
levels of blood lactate in the patient, which are considered to be
markers of hypoperfusion of the tissues, it is recommended to
normalise them during resuscitation.

4 A

N

Figure 1: Passive leg raising up to 45 ° is a simple postural manoeuvre to change the patient’s position from the semirecumbent position to
the final position of the passive leg raising, which should be with the trunk in the supine position and the legs with an elevation of 45 degree
by means of the bed control device during the measurement of the haemodynamic indicators. With this manoeuvre, we can test whether a

-

patient responds favourably to the administration of fluids.

J

Repeated re-evaluation of blood circulation response to
administered solutions should include clinical examination and
evaluation of static physiological variables (heart rate, blood
pressure, arterial p0,, breathing, temperature, diuresis) as well
as other available dynamic non-invasive or invasive methods.
In practice, passive leg raising (PLR) is often used to evaluate
changes in blood pressure, which can also be performed in
spontaneously breathing patients. The blood that moves into the
heart from the lower limbs is able to increase the preload of the
left heart. The advantage of the method is also the possibility to
reverse its effects by returning the patient to the semirecumbent
position (Figure 1). Therefore, PLR is also referred to as

“reversible autotransfusion” [8]. It should be noted, however, that
the testis only orientational. It is therefore necessary to measure
real-time changes in CO (echo, analysis, and curve, oesophageal
doppler) for more accurate interpretation during the PLR test,
and not only to provide invasive or non-invasive blood pressure
measurements. CO must be measured continuously in real time
during the test, as the effect may disappear within 1 minute [9].
Another dynamic way to evaluate hypovolaemia is to observe the
fluctuations of invasively-measured arterial systolic pressure
under the influence of positive pressure ventilation. The maximal
increase in systolic pressure occurs at the end of inspiration and
the maximum drop in systolic pressure during exspiration [8].
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[ Patient suspected of infection ]
o
Monitor clinical status.
g S picibeot & R cvaltinte The promsible
sepsis dra i
sepsis in case of clinical
suspicion
& ves
Establish evidence of
organ dysfunction =
b
Monitor clinical status.
% Reovaluate the possible scpsis
in case of clinical suspicion.
l YES
= L————————— ]
I SEPSIS I
-
Despite adequate fluid resuscitation:
1. Vasopressors needed to maintain mean NO
blood pressure = 65 mmHg
2. Serum lactate concentration = 2 mmol/1
' YES
I SEPTIC SHOCK I
Figure 2: Clinical criteria for identifying patients with sepsis or septic shock.
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In the initial steps of treating septic shock, it is necessary
to emphasize the so-called parallax MAP 65mmHg. The rise in
MAP from 65mmHg to 85mmHg after administration of NA does
not significantly affect O, metabolism, skin microcirculation,
diuresis or splanchnic perfusion. The rise to 85mmHg from
65mmHg may not yet be a significant indicator of improvement.
It is a picture of the macrocirculatory state (under the influence
of NA): microcirculation can be closed and the shock can persist!
However, if the patient worsens in the sense of decreasing MAP
to 65mmHg, it must be evaluated as a significant indicator of
deterioration [10] (Figure 2).

It is still necessary to highlight the importance of lactate
in the initial resuscitation of septic shock. Lactate levels serve
as a more objective indicator of tissue perfusion than clinical
examination or diuresis. In the resuscitation of septic shock by
lactate, there is a significant decrease in mortality comparing
resuscitation with and without its monitoring.

Conclusion

Whileitisimportanttoadd thattissue perfusion disturbances
in sepsis are proven (direct microcirculation in the sublingual
and intestinal tract), direct evidence that hyperlactataemia is the
direct consequence of hypoperfusion of tissues is lacking and,
on the contrary, the evidence does not confirm it. These studies
showed a much higher level of lactate in muscle tissue compared
to plasma levels in patients with hyperdynamic sepsis, despite
the higher partial pressure of oxygen observed in muscle tissue
by direct tissue oximetry. Could there not be a higher production
of lactate for purposeful sepsis than as a consequence of
hypoperfusion? Does the elevated lactate level not have any
important metabolic, protective or backup functions in the stress
response of the organism? A lower lactate level at the onset of
the disease will result in lower insulin intensity, and early lactate
reduction during treatment of sepsis will be a consequence of
overall treatment and elimination of the source, or other insult
(right antibiotic, early drainage of the identified abscess) [11,12].
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