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To Be or Not to Be... Sepsis?
A Daily Challenge in ICU
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Nowadays, one of the most challenging medical issues
is related to high morbidity and mortality in sepsis and
septic shock. Despite the medical progress regarding
early diagnosis and management, this complex pathol-
ogy remains a life-threatening condition. During the
last decades, many definitions and including criteria
were developed both in sepsis and septic shock, princi-
pally as many early biomarkers became available. How-
ever, many issues still exist regarding this subject.

The clinical definitions of sepsis and systemic in-
flammatory response syndrome (SIRS) have been re-
fined, but both conditions manifest with similar clini-
cal features (1). The Third International Consensus
Definitions Task Force (Sepsis-3) defined sepsis as “a
life-threatening organ dysfunction resulting from a
dysregulated host response to infection”. Septic shock
is “a subset of sepsis in which circulatory, cellular and
metabolic alterations are associated with a higher mor-
tality rate than sepsis alone” (2)morphology, cell biol-
ogy, biochemistry, immunology, and circulation. These
definitions are related to the pathophysiology of sepsis,
which are the cornerstones of a better understanding
of the underlying mechanisms and disorders that oc-
cur (3).

An important concern is related to the early diagno-
sis and management of sepsis and septic shock devel-
oped in ICU patients, admitted for other pathologies.
It is well known that the main feature of critical illness
is related to the non-infectious systemic inflammatory
response to various stressors such as trauma, surgical
procedures and other organ dysfunctions secondary
to decompensation of an underlying disease. Clinical
findings such as fever, changes in heart rate, tachyp-
nea, the need for mechanical ventilation, mental status
alterations, hypotension correlated with white blood

cell count changes, elevated, lowered and neutrophilia,
thrombocytopenia and coagulation abnormalities are
parameters used in clinical practice to define SIRS but
were also considered as inclusion criteria for sepsis (3).
Moreover, the diagnosis of sepsis became difficult in
patients who present comorbidities that mimic sepsis,
especially in ICU units.

The second main issue is related to Chronic Critical
Illness (CCI) described in patients who have undergone
a prolonged length of stay in an ICU. These patients
may present with recurrent infections, organ dysfunc-
tion, catabolic states and impaired cognitive function,
as well as persistent inflammation-immune suppres-
sion catabolism syndrome (PICS). The main feature of
PICS is ongoing inflammation, leading to immunologi-
cal dyscrasia (4)its potential underlying mechanism,
and its implications for the future of sepsis manage-
ment and research.\nDESIGN: Literature search using
PubMed, MEDLINE, EMBASE, and Google Scholar.\
nMEASUREMENTS AND MAIN RESULTS: Sepsis
remains one of the most debilitating and expensive
illnesses, and its prevalence is not declining. What is
changing is our definition(s. The conditions described
above are the main factors that could delay, under or
over-diagnose sepsis and septic shock.

Because the primary mechanism of developing sep-
sis is related to the imbalance of the immune response
leading to profound alterations in microcirculation and
rapid evolution to multiple organ dysfunction, early di-
agnosis and treatment are mandatory. In this regard,
clinicians should treat sepsis as a medical emergency.
The most important change in The Surviving Sepsis
Campaign Bundle 2018 is that the 3-hour and 6-hour
bundles have been combined in “hour-1 bundle”, that
highlight the importance of beginning resuscitation
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and management immediately (5). This “gold-hour” is
vital for beginning aggressive resuscitation as well as
for measuring serum lactate levels and obtaining blood
cultures. This requires a well-prepared laboratory that
can detect the etiological agents of sepsis from blood
cultures, which is a requirement for diagnosis. Now-
adays, the procedure for obtaining a blood culture is
straightforward, and its value is incontestable (6)near-
patient testing and surveillance tools are necessary to
monitor bacterial causes and resistance to antimicro-
bial agents. The gold standard to identify BSIs is blood
culture (BC. When sepsis occurs, bacteria are periodi-
cally discharged in the blood system from an infectious
starting point, the location and severity of which can
vary. During blood culture, bacteria that are freely
flowing in the blood system are multiplied exponen-
tially in a specific liquid culture medium that is includ-
ed in two different types of bottles; aerobic or anaerobic
(one set), with or without antibiotic inhibitor, or pedi-
atric bottles for small volumes of blood (7)”container-
title”:”Frontiers in Medicine”’volume”:”6”)’source”:”Pu
bMed Centralabstract”:”Bloodstream infections (BSI.
During incubation of the blood culture, bacteria from
the harvested blood will start to multiply exponentially,
with a rate of around three generations/hour, and the
bacterial growth is automatically detected in the incu-
bator. All these make this method highly sensitive and
specific, but understandably reliant on the procedures
being correctly performed.

An important drawback of the blood culture method
is that any bacteria that enters the blood culture flask
will grow and induce a positive signal and culture. If
these bacteria did not originate from the patient’s blood
sample but from the commensal flora of the patient’s
body, or the handler’s microflora, or any other external
source, it is referred to as blood culture contamination.
This makes it difficult for a practitioner to correctly in-
terpret the data in relation to the case. There is a high
chance of contaminating blood cultures if the harvest-
ing procedures do not strictly following aseptic rules.
Considering that most blood cultures are harvested by
venipuncture and skin microflora consists mostly of
coagulase-negative staphylococci (CNS), it can be ex-
pected that a high rate of CNS positive blood cultures
will result if appropriately collecting techniques are
not followed. (8). On the other hand, CNS are potent
biofilm producers especially on prosthetic devices such
as intravascular devices such as catheters, central cath-
eters, prosthesis, chemotherapy chambers and others.
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These devices can become real sources of bacteremic
syndromes, and a positive blood culture should be con-
sidered as a real result, with clinical implications.

Considering all of these problems, a CNS result from
blood culture should be critically interpreted, and the
patient should be checked for the presence of intravas-
cular devices. If present, they should be replaced im-
mediately, and the clinical symptoms should resolve
spontaneously without antibiotic therapy. If the in-
travascular devices are not replaced, antibiotic ther-
apy will not resolve the bacteremic syndrome, as the
antibiotic cannot effectively penetrate and act on the
bacterial biofilm. Moreover, by administering antibio-
therapy, there is a high risk of selecting resistant bacte-
rial strains and aggravate the status of the patient with
subsequent infections which are not easily manageable.
Beside CNS, other skin-related microflora contamina-
tion can occur with Corynebacterium spp., Micrococcus
spp., or anaerobic bacteria such as Cutibacterium spp.
(formerly Propionibacterium spp.).

How and why does contamination occur? Contami-
nation occurs mostly because aseptic harvesting proce-
dures have not been respected. Aspiration from cath-
eters is accompanied by a high risk of contamination,
as does insufficient antisepsis of the skin, re-palpation
of the vein after skin antisepsis, aspiration by syringe
and distribution in blood culture bottles.

Apart of the common CNS contamination, there are
more alarming situations which can be hard to inter-
pret. Cases of a positive blood culture with multidrug-
resistant microbes such as ESBL (extended-spectrum
beta-lactamase-producing) enterobacterieceae, CPE
(carbapenemase-producing enterobacterieceae),
MRSA (methicillin-resistant Staphylococcus aureus)
or VRE (vancomycin-resistant Enterococcus) are some
of those in question. These strains are highly prevalent
in a hospital environment and indeed can produce a
septic state. The sepsis source should be identified, and
blood culture results should be correlated with the clin-
ical state, previous and long time hospitalizations, and
immune-suppression (9).

Discrepancy in the results should also be considered
by the clinician when interpreting the laboratory re-
sults. For example, it is uncommon to have sepsis when
a non-fastidious, facultatively anaerobic bacteria such
as Staphylococcus aureus or Klebsiella spp. is growing
in only one blood culture bottle (aerobic or anaerobic).
They should grow independently of the environmental
conditions.
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In cases where only one blood culture bottle (aer-
obic or anaerobic) is positive, the etiological agent is
either obligate aerobic bacteria (e.g. Pseudomonas aer-
uginosa) or obligate anaerobic bacteria (e.g. Bacteroides
spp., anaerobic streptococci, Clostridium spp.). But
note that these may also only be contaminants. Alter-
natively, if two sets of blood cultures harvested from
different body sites or from different, but close, time-
points show bacterial growth with different species,
which may also suggest contamination. Blood cultures
that become positive only after more than 3-4 days of
incubation are likely contaminated (10).

Recovery of some bacteria from blood culture such
as Staphylococcus aureus, Streptococcus pneumoniae,
Streptococcus pyogenes or agalactiae, Enterobacteriace-
ae, Pseudomonas aeruginosa, Listeria monocytogenes,
Neisseria meningitidis, Haemophilus influenzae, Bacte-
roides fragilis almost always represent a true bacteremia
and sepsis (10).

Nevertheless, do not forget that these may also be
contaminants. Furthermore, there are problems re-
garding blood cultures collected from patients in
whom broad spectrum antibiotherapy has been initi-
ated. In these cases, the microbiological findings can be
impaired because, after the first dose of an appropriate
antimicrobial agent, inhibition of bacterial growth can
occur in minutes, and the blood culture will remain
negative despite the presence of a real pathogen.

Apart from blood cultures, we must highlight the
importance of serial measurements of biomarker levels
e.g. C-reactive protein, procalcitonin. These two bio-
markers possess the capacity to differentiate between
infective and non-infective disease (11). It is not easy to
predict sepsis based on individual biomarkers without
considering their dynamics and other factors affecting
their synthesis. IL-6 cytokine seems to be a promising
biomarker in sepsis since it is involved in triggering
and modulating the inflammatory response to micro-
bial injury. Its fast dynamics, with a rapid increase of
IL-6 levels in the early stages of sepsis are important
features which make it a good biomarker for sepsis;
surprisingly it is not routinely used (12).

Indeed, sepsis diagnosis and its management is a
daily challenge not only to intensivists but also to all the
involved practitioners. Considering this, we strongly
support the idea of interdisciplinary collaboration, es-
pecially between clinicians and laboratory. The issues
highlighted in this paper support the idea that sepsis
and septic shock remain a medical emergency requir-
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ing rapid diagnosis and therapeutic intervention. These
conditions could be over- or under-diagnosed, and
sometimes the only response to the question “to be or
not to be sepsis” remains the resolution of the disease
after broad-spectrum antibiotherapy and vital support
measures.
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