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Management of infection in Intensive-Care Unit (ICU)
has advanced a lot over the last decade. Implementation
of antibiotic stewardship programs (ASP) and better pre-
vention strategies are among the most recognized con-
tributors to the current development. In this manuscript,
we aim to provide an overview of the most relevant last
year’s publications that we consider will influence daily
clinical practice.

Antimicrobial resistance (AMR), particularly among
Gram-negative pathogens, is, with no doubt, the more
worrying problem in the treatment of infections in the
world. In a multicentric, worldwide study, sepsis patients
had identified pathogens in 69.6%, two-thirds of them
were Gram-negative bacteria which predominated in
abdominal, urinary, and respiratory infections over
Gram-positive isolates [1]. Due to the alarming globali-
zation of AMR, the European Society of Intensive Care
Medicine (ESICM), the European Society of Microbiol-
ogy and Infectious Diseases (ESCMID), and the World
Alliance Against Antimicrobial Resistance (WAAAR),
provided through a task force recommendations to
reduce AMR development in critically ill patients, by
gathering efforts to improve scientific research and ulti-
mately provide better approaches to the treatment of
AMR infections [2]. Among multidrug-resistant (MDR)
pathogens, extended-spectrum [-lactamase-producing
Enterobacteriaceae (ESBLE) stand out as an important
threat. A French study analyzing over 300 ESBLE carriers
found that carriage was a strong carbapenem empirical
consumption driver, but mostly reflected non-infectious
events [3]. MDR Klebsiella spp. is another strong driver
of broad-spectrum prescriptions, for which an Italian
group aimed to develop a prognostic model for mortality
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among ICU admitted patients [4]. The study showed a
major association of appropriateness of empirical antibi-
otic therapy and hospital mortality based on the risk-of-
death, being very influential if the risk was high. Among
Gram-positives, a major role was shown for Enterococ-
cus spp. in a US study investigating the gastrointestinal
microbiome in critically ill patients; vancomycin-resist-
ant Enterococcus (VRE) colonization and Enterococ-
cus spp. domination were both associated with death or
all-cause infection [5]. Rectal carriage of Gram-negative
pathogens such as Escherichia coli, Pseudomonas spp.,
and Klebsiella spp. at ICU admission, was associated
with subsequent infection with the same organism, whilst
Clostridium difficile and VRE were associated with subse-
quent Enterococcus infection. Resistance in fungal infec-
tions is a matter of a current concern. Candida auris has
emerged as a new nosocomial threat due to resistance
to antifungals; a recent ICU outbreak from US linked its
transmission with reusable equipment, showing a worri-
some persistence in the environment of healthcare set-
tings [6].

Reliable tools assessing host factors and immune
response have been a continuous demand in clini-
cal practice. Three cell surface markers associated with
immune cell dysfunction [neutrophil CD88, monocyte
human leucocyte antigen-DR (HLA-DR), and percentage
of regulatory T cells (Tregs)] predicted secondary infec-
tions using flow cytometry raising hopes for guidance
of co-adjuvant therapy for sepsis [7]. Organ failure is an
important determinant of the use of co-adjuvant therapy.
A multicenter study found that the protective association
of endogenous immunoglobulins (specially IgM) against
sepsis mortality was restricted to patients with moderate
organ failure [8]. When using this information in severe
Community-Acquired Pneumonia (CAP), a randomized,
placebo-controlled, double-blind, multicenter, phase II
trial of polyclonal antibody preparation found benefit in
mortality in patients with low IgM (<0.8 g/L) and a high
level of inflammation (C-reactive protein > 70 mg/L) [9].


http://orcid.org/0000-0002-5834-4063
http://crossmark.crossref.org/dialog/?doi=10.1007/s00134-019-05672-4&domain=pdf

1128

Influenza has been predominating among viral causes
of CAP over the last previous years during the winter
season, with an increased risk of co-infection reported
among immunocompetent and immunosuppressed
patients [10]. A retrospective multicenter cohort
study of adult patients with severe influenza admitted
to ICUs in Belgium and The Netherlands from 2009
to 2016 [11] showed that one out of five patients were
diagnosed with Invasive pulmonary aspergillosis (IPA).
Influenza was identified as an independent risk factor
for IPA and associated mortality was reported at 51%.
Classically, IPA has been a disease of severely immu-
nocompromised patients such as neutropenic patients
and organ transplant recipients. Additional risk factors,
such as corticosteroid treatment and chronic obstruc-
tive pulmonary disease, have received increasing atten-
tion. In a multicentric study of almost 2000 patients
with primary influenza pneumonia, of whom one-third
received steroids, propensity score analysis showed that
corticosteroids were associated with increased ICU
mortality [12]. The findings argue against corticosteroid
use in documented influenza pneumonia.

Regarding prevention, four major studies made impor-
tant contributions in this area. First, a manuscript from
Switzerland showed that the implementation of a mul-
tifaceted program was associated with decreased rates
of VAP. After an initial decrease by 42% with an eight-
element bundle (hand hygiene, head-of-bed elevation,
oral care with chlorhexidine, endotracheal tube cuff
pressure > 25 cm H,O, sedation holds, ventilation wean-
ing, active mobilization, and subglottic secretion suc-
tioning), a further reduction by 70% from baseline rates
was observed, with the addition of selective oral decon-
tamination (SOD) [13]. Second, a French randomized
double-blind placebo-controlled study investigating the
role of oropharyngeal and nasopharyngeal decontami-
nation with chlorhexidine in patients undergoing lung
resection for cancer, could not demonstrate any benefit
in decreasing the risk of respiratory infections, mechani-
cal ventilation requirements, or postoperative antibi-
otic utilization [14]. A third study, conducted in Europe
over 25,348 patients, focused on the reduction of central
venous catheter-related bloodstream infections (CRBSI),
as a means to relieve an avoidable burden of the morbid-
ity and mortality associated with hospital BSIs. Using a
large stepped-wedge cluster randomized-controlled mul-
ticenter intervention design, it was able to demonstrate
that basic measures such as central venous catheter
insertion strategy and a hand hygiene improvement strat-
egy decreased CRBSI rates [15]. And finally, a large study
with over 60,000 patients who were followed for a median
of 14.8 years with indices of iron deficiency identified
those with low serum iron and transferrin saturation

(Tsat) and high total iron-binding capacity (TIBC), as
being at a higher bloodstream infections risk [16].

Infection in critically ill patients is a topic of huge clini-
cal concern attracting considerable research. Whilst viral
infections, prevention, immune response, and microbi-
ome were areas of important developments last year, a
deep collaboration among research groups and countries
in the following years is key to ensure the implementa-
tion of the recent discoveries and progress to broadening
research perspectives.
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