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are affected by sepsis yearly, leading to 11 million deaths each

year [1]. In short, sepsis can be described as a life-threatening
organ dysfunction due to a dysregulation in the host immune
response caused by an infection [2]. This dysfunction is characterised
by the presence of a pro- and anti-inflammatory cytokine storm [2].
Nowadays, due to the advances in medical healthcare, a major part
of septic patients can survive this disease. Remarkably, the cytokine
storm, which can be seen as an over-activation of the immune
system, can also result in a long-term immune dysfunction called
immunoparalysis [2,5,9]. These immunoparalysed patients have an
increased susceptibility to secondary infections and viral reactivation,
resulting in an attenuated five-year survival compared to individuals
who never had sepsis [3,4]. But how does immunoparalysis occur,
and what is its long-term effect on sepsis treatment?

Q ccording to the World Health Organization, 49 million people

During the septic stage, an unstable shift in specific immune cell
subsets’ representation and function occurs, contributing to the
ongoing septic response and the later immunodeficiency [5].
The proposed mechanism of immunoparalysis is the apoptosis of
B-lymphocytes, CD4 T-lymphocytes, and follicular dendritic cells
in septic patients, resulting in decreased numbers of circulating
lymphocytes and dendritic cells [5]. Furthermore, the presence of
apoptoticlymphocytesincreases the production of anti-inflammatory
cytokines and impairs the release of pro-inflammatory cytokines
[5,6]. Lastly, these apoptotic cells can also increase the tolerance of
lymphocytes to pathogens [5]. Overall, the combination of these
pathways lead to the induction of paralysis of the immune system.

Now we know how immunoparalysis occurs, it is also essential to
look at the implications of these findings for long-term treatment
of sepsis. New insights have led to the emergence and possible
implementation of a new, promising treatment option for sepsis,
known as personalised healthcare. In order to make this treatment
possible, patients are endotyped, which means that you divide the
patient into various subgroups based on specific differences such as
gender, age, genetics, and environment [7].

Personalised approaches can be applied when a patient is admitted
to the hospital. During this treatment stage, they can be subjected to
supportive therapies and samples are taken for laboratory analyses
[8]. With some of these relatively simple methods like clinical scales,
mediator concentrations, or the activation of immune cells, you can
stratify the patient in a specific category [8]. Hereafter, a threshold is

4

applied to decide if a patient is a suitable candidate for a particular
therapy. This approach is already used in some clinical trials and for
some measurable biological characteristics, known as biomarkers,
feasible at the bedside [7,8]. For sepsis, some biomarkers are already
established, including measuring the number of cytokines produced
by leukocytes [7].

Application of suitable biomarkersfor patients willaidin a personalised
treatment, as the biomarker gives you a better understanding of
the patient’s immune status. Although sepsis is now easier to treat
than before with the medical advances, it concerns critically ill
patients, and the mortality remains high. Therefore, the application
of a personalised treatment approach is a promising option to
decrease the vast number of deaths related to sepsis and its later
consequences, including immunoparalysis.
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EXAM QUESTION

Question 1

Practise your knowledge regarding the topic of this brief message.
Do you know the answer?

What could be a treatment strategy for patients with a decreased
function of the immune system during sepsis?

OnNnw®>

Blocking TNF-alpha
Vaccination with BCG
Block PD1-PD1L interaction
Stem Cell Transplantation

The answer to this question can be found on page 33 in this journal.
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