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Abstract

Sepsis is a common clinical emergency and critical illness, whose prevention and treatment are mainly to protect organ functions. Glycocalyx is a polysaccharide-
protein composite structure on the surface of endothelial cells, which has the functions of protecting cell barriers and maintaining organ perfusion. It may protect the organ
function, and prevent the infected patients from progressing to sepsis by monitoring of glycocalyx in the serum. This article mainly summarized the cause of PSCC and

the possible role of glycocalyx in PSCC to provide reference for clinical intervening.

Sepsis is a life-threatening organ dysfunction caused by
the body’s excessive response to infection [1]. It is one of the
most common critical illnesses in emergency department(ED)
and intensive care unit (ICU), which has a high fatality rate and
occupies a large consumption of medical resources. According
to statistics, more than 350,000 patients die of sepsis in Europe
and the United States each year, and the treatment cost are as
high as 25 billion dollars [2]. There are more than 18 million
severe sepsis cases worldwide each year, and the number of
patients is increasing at a rate of 1.5% per year [3].

An epidemiological survey in China shows that the
hospitalization expenses for patients with severe sepsis
reached (92259 + 92786) yuan in 2010, and the average daily
expenditure was (4066 + 3248) yuan [4]. The number of deaths
due to sepsis in China is about 1 million every year [5]. Based
on this grim situation, The American Society of Critical Care
Medicine and the European Critical Care Association launched
the “Sureviving Sepsis Campaign” (SSC) to call for everyone
to pay attention to sepsis in 2002. However, the fatality rate of

sepsis remains high yet after 20 years of SSC, although doctors
have a better understanding for the pathophysiology of sepsis.
The effect of SSC is unsatisfactory.

Among the many methods of diagnosis and treatment in
SSC, the Early Goal-Directed Therapy (EGDT) proposed by
EMANUEL RIVERS in Henry Ford Hospital was once considered
the most feasible way to treat septic shock [6], which is widely
praised. But the ProCESS, PRISE, and ProMISe[4,7,8]. in the
subsequent three clinical trials for sepsis showed that EGDT
did not reduce 90-day case fatality rate in patients with septic
shock. On the contrary, the consequences were higher organ
failure scores, longer cardiovascular support time, and more
ICU hospitalization due to the high-intensity treatments that
EDGT advocated , such as the infusion of more intravenous
fluids, vasoactive drugs and albumin, etc. In the end, someone
put forward that EDGT was completely unsuitable for clinical
application. But, we think that most of reaserches aimed at ICU
patients and inpatients, so the results may have selection bias.
Therefore, it is not that EDGT is wrong, but that the “early”
patients are completely unavailable in the ICU [9].
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The background of sepsis is infection by definition. There
is a SIRS process from infection to sepsis. Only cutting off the
path that infection progresses to SIRS is the real early stage.
In this sense, EDGT should be implemented in the ED, not in
the ICU.

Infectious diseases are the most common diseases in the
ED, the department that infected patients visit often firstly is
ED. The progression from infection to sepsis contains a series
of pathophysiological processes. If intervention in this process
is applied, the incidence of sepsis must be reduced. The latest
definition of sepsis is “organ dysfunction caused by the body’s
overreaction to infection” [1]. Therefore, there is no sepsis
without infection, and the body’s response to pathogenic
microorganisms. The infection cannot progress to sepsis.

As we all know, the local manifestations of infection include
“redness, swelling, heat, and pain.” “Red” is due to local tissue
congestion; “swelling” is due to local fluid exudation; “hot”
is due to abundant blood flow; “pain” is due to increased
release of bradykinin and serotonin. Therefore, we can infer
that “redness, heat and pain” is the body’s normal reaction at
the infected site, and it is the process that immune substances
penetrating through the capillary to the infected area to kill
the infectious pathogen. But if this reaction is generalized to
the whole body, it will cause the body’s systemic overreaction,
which will lead to SIRS.

SIRS is the body’s overreaction to infection, which can lead
to systemic microcirculation dysfunction.This is considered to
be a key link in the pathophysiological process of sepsis [10,11].
Both clinical and experimental studies have confirmed that
endothelial cell damage is closely related to organ damage in
sepsis, and the prognosis of patients can be effectively improved
by improving endothelial cell function. This therapeutic effect
is mostly achieved by improving the microcirculation function
[11]. The integrity of the endothelial cell barrier is destroyed,
which leads to excessive leakage of fluid and protein in sepsis.
And a large amount of plasma protein penetrating into the
interstitial space results in hypovolemia, hypoproteinemia,
tissue edema, and capillary leakage. In further development,
patients may have tissue hypoperfusion, manifesting as
hypoxemia, oliguria or anuria, systemic edema, and even
multiple organ dysfunction syndrome (MODS) [12], which
affect the patient’s prognosis. One of the early mechanisms
of this capillary permeability change is the destruction of the
glycocalyx on the surface of the vascular endothelium.

Glycocalyx is a layer of fluffy polysaccharide-protein
composite structure covering the side surface of the
vascular endothelial cavity. It is mainly composed of
proteoglycan, CD44(glycoprotein) and glycosaminoglycan.
The core transmembrane protein of glycosaminoglycan and
glycosaminoglycan chain are connected with endothelial cells
to form an endothelial barrier. The glycocalyx restricts the
transport of liquid and plasma macromolecules to endothelial
cells through negative electricity and network structure,
maintaining fluid balance and endothelial cell homeostasis, and
regulating the interaction between blood cells and endothelial
cells [13]. Inflammatory factors causing by severe infection
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destroy the integrity of the glycocalyx and the barrier function of
endothelial cells in SIRS, which leads to fluid leakage. Research
by Eric P Schmidt et al showed that glycocalyx damage can be
detected in the blood within 30 minutes in infected mice [14].
Many documents have confirmed that the detection of serum
glycocalyx components, especially the glycocalyx skeleton
component sydecan-1, are assessing the progress of sepsis [15]
and judging the prognosis of patients with sepsis. It can be
inferred that if the time of glycocalyx destruction is discovered
in time for patients with high risk of sepsis, glycocalyx may be
an early diagnosis of sepsis. And the protection of glycocalyx
structure may prevent sepsis and reduce the incidence of sepsis
[16,17].

In summary, we need to adopt diagnostic and treatment
measures for emergency patients with infections to block the
pathway from infection to sepsis. In other words, we need to
establish a new EGDT to prevent sepsis in the ED. However,
how to define our “early (E)” and how to determine our “goal
(G)” are still challenges we are facing. However, it is possible
to identify patients who may develop sepsis in infected patients
earlier, and provide accurate prevention of capillary leakage
at an earlier stage, including starting from monitoring the
changes in glycocalyx components in the blood, and protecting
glycocalyx on the endothelial cells. improve hemodynamic
changes, especially microcirculation changes, prevent infected
patients from progressing to sepsis , and block the process of
sepsis.
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