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ABSTRACT

Catheter-related bloodstream infections (CRBSI) is a com-
mon cause of nosocomial infection associated resulting in
substantial morbidity, mortality, increased length of hospital
stays and health-care costs. New clinical practice guidelines
for the management of adults with CRBSI have been pub-
lished in 2018 by the Spanish Society of Infectious Diseases
and Clinical Microbiology (SEIMC) and the Spanish Society of
Intensive and Critical Care Medicine and Coronary Units (SEM-
ICYUC). This review focuses on updated recommendations for
the diagnosis and management of CRBSI in adults. Prevention
of CRBSI is excluded. Qur aim is to show some of the key as-
pects concerning the following topics: diagnosis, empirical and
targeted therapy.
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INTRODUCTION

Nosocomial bloodstream infections (BSIs) have signifi-
cant associated morbidity, incur increased hospital costs, and
prolonged the length of stay [1]. Attributable mortality ranges
between 12% and 25%. Most nosocomial BSls are associated
with intravascular (IV) catheters and central venous catheters
(CVCs) in particular.

In the last years, intravascular device insertion has be-
come a very common practice in the hospital and outpa-
tient settings for various purposes, including hemodynamic
monitoring, renal replacement therapy, nutritional support,
as well as fluid and medication administration. According to
national data facilitated by the study of the prevalence of
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nosocomial infections in Spain (EPINE), it is estimated that
approximately 70% of the patients admitted to Spanish hos-
pitals will carry one of these devices at some moment during
their stay [2].

Recently published Spanish clinical guidelines provide
recommendations about diagnosis and management of cath-
eter-related bloodstream infections (CRBSI) in adults [3]. The
experts identified 39 questions being possible to define 103
recommendations with different levels of gradation. Thus,
within category A there were 41 recommendations, 29 in cat-
egory B and 23 C. However, it is worth noting that, regarding
the categorization of the recommendation, only 10 could be
placed with a quality of the evidence of Al [4]. Nevertheless,
other aspects as prevention are therefore excluded. Nonethe-
less, a manuscript recently published provides a comprehen-
sive review about aseptic measures recommended by scientific
societies the insertion and manipulation of vascular catheters
[5]. The aim of the present manuscript is to summarize the
most relevant recommendations of this Spanish document up-
dating with relevant information recently published.

CATHETER-RELATED BLOODSTREAM INFECTION
DIAGNOSIS

It is essential to make an accurate diagnosis of CRBSI be-
cause there are serious consequences associated with inaccu-
rate or failed diagnoses, such as unnecessary serious procedur-
al complications and increased morbidity and mortality if the
catheter origin of a BSI is not timely removed. The document
defines the clinical characteristics and other factors in order to
establishing a clinical suspicion and initiate a microbiological
diagnostic, as well as, what conditions are needed to consider
the CRBSI as complicated.

CRBSI should be clinically suspected in patients with in-
travenous catheters and onset of fever, chills or other signs
of sepsis, even in the absence of local signs of infection, and
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especially if no alternative source is recognized. Several cir-
cumstances should increase suspicion such as local sign of
infection at the catheter, metastatic infections caused by he-
matogenous spread of microorganisms or persistent blood cul-
tures for particular microorganisms.

There are a variety of factors associated with poorer out-
comes, which make CRBSI as complicated. Factors associated
with complicated bacteremia are patients diagnosed with CRB-
SI'and with endocarditis, suppurative thrombophlebitis, septic
metastasis, extraluminal infections, septic shock, non-resolving
CRBSI, or immunocompromised patients.

DIAGNOSIS CRBSI WITH O WHITHOUT
(CONSERVATIVE DIAGNOSIS) CATHETER
WITHDRAWAL

The guidelines emphasize the recommendation that a
catheter culture must only be obtained when a CRBSI is sus-
pected, thus avoiding unnecessary cultures [6]. Removal of
catheter is the most suitable approach for the diagnosis of
CRBSI at least in the critical care setting.

Nevertheless, removal of a suspected CVC, may not be
feasible or practical for a variety of reasons, such as including
limited alternative vascular access or unacceptable complica-
tions associated with removal and replacement.

Summary of main diagnostic methods for catheter-relat-
ed bloodstream infections recommended by new guidelines for
the different patient subgroups with suspected CRSBI are the
following:

e Semiquantitative culture (roll plate) or quantitative cul-
ture performed after sonication or vortex washing the catheter
tip are the preferred method for sampling long-term IV cath-
eters. Lamentably, these culture techniques require removal of
the catheter.

® |nsituations where catheter cannot be withdrawal, paired
blood cultures obtained simultaneously from a catheter lumen
and peripheral blood meets the criteria for CRBSI by quantita-
tive blood cultures (a colony count 3 times greater in a sample
drawn through a catheter than from the peripheral vein) or
differential time to positivity (DTP) (positivity of blood cultures
obtained through the catheter =120 min before those obtained
from a peripheral vein). The role of DTP for the diagnosis of
catheter related candidemia remains controversial.

e  Qther conservative techniques such as endoluminal brush-
ing, superficial cultures or Gram stain-acridine orange leuko-
cyte cytospin (AOLC) of catheter blood are not widely used in
clinical laboratories.

Although molecular-based rapid diagnostic testing has
evolved recently for the early identification of microorganisms
in BSls, including infections resulting from vascular catheters
[7], these guidelines contemplate the usefulness of these tech-
niques as a potential for the improvement in the diagnosis
CRBSI in patients undergoing antibiotic therapy, taken into ac-
count these techniques have not been standardized.

CATHETER RELATED BLOODSTREAM INFECTION
TREATMENT

One of the most important contribution of this document
refers to the no immediate and systematic removal of all cath-
eters in patients with suspected related infection, establishing
the criteria that must be fulfilled in order to take this clinical
decision. This recommendation is based on two studies that
found no differences in outcomes when early CVC removal
was compared with a watchful waiting strategy for suspect-
ed CRBSI in patients with non-tunneled catheters [8, 9]. These
studies excluded patients with neutropenia, solid organ or
hematologic malignancy, immunosuppressive drugs or radia-
tion therapy, organ transplants, intravascular foreign bodies,
hemodynamic instability, suppuration or frank erythema/indu-
ration at the insertion site, as well as bacteremia or fungemia.
However, the CVC should be removed early in patients with
Gram-negative CRBSI, especially when multi-drug resistant
isolates are prevalent [10].

Catheter exchange over a guide is not recommended be-
cause it is associated with a higher risk of associated infectious
complications [11]. This strategy is contraindicated in patients
with documented catheter related infections. Guidewire-as-
sisted exchange to replace a catheter should be limited to pa-
tients with very difficult venous access (i.e., extensive burns,
morbid obesity, or severe coagulopathy) and without docu-
mented catheter infection.

Empirical antimicrobial therapy. Once CRBSI is sus-
pected, empiric antimicrobial therapy should be administered
after appropriate cultures are obtained. These guidelines rec-
ommend choosing the empiric antimicrobial agent(s) based
on an assessment of the risk factors for infection, the severity
of the clinical picture and the likely pathogens based on lo-
cal ecology and catheter site of insertion. Some considerations
for appropriate antibiotic therapy are as follows: empiric an-
tibiotics should always cover gram-positive organisms; based
on the high frequency of Staphylococcus in this type of in-
fections and its potential associated clinical severity. Coverage
for other pathogens, gram-negative bacilli or fungi, should be
considered especially in episodes presenting as septic shock. It
is worth noting that these pathogens are more frequently in-
volved when a femoral catheter is the BSI source [12, 13].

An interesting aspect of the document refers to the con-
servative management of CRBSI in patients with devices used
for hemodialysis. The recommendation indicates that the use
of combination antibiotic therapy (local and systemic) offers
better results than exclusive systemic antibiotics, with the
exception of cases produced by S. aureus, in which catheter
exchange over a guidewire with systemic antibiotic therapy
has been shown to be associated with higher cure rate than a
strategy based on local plus systemic antibiotics [14].

Targeted antimicrobial therapy. Appropriate duration of
antimicrobial therapy in CRBSI is based on the causative pathogen,
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Figure 1 Approach to the treatment of a patient with confirmed CRBSI.

(1) Except Staphylococcus lugdunensis, which should be managed as for Staphylococcus aureus. (2) Vancomycin is the first option, cloxacillin or cefazolin are the alter-
natives for methicillin-susceptible strains. (3) In patients with intravascular devices, foreign bodies or in whom markers of inflammation persist after catheter removal
therapy, antibiotic therapy for 10-14 days is recommended. (4) Vancomycin in the first option, ALT (Antibiotic Lock Therapy) with vancomycin for 10-14 days. (5) Cloxa-
cillin or cefazolin are the alternatives for MSSA. Vancomycin or daptomycin are the alternatives for MRSA. Complicated episodes require longer courses of treatment (4-6
weeks). (6) Ampicillin is the drug of choice for susceptible strains Vancomycin is the alternative for strains resistant to ampicillin. (7) Only in immunocompetent patients
without septic shock and when the isolate is susceptible to antibiotics that are available for ALT. (8) If metastatic complications have been ruled out.

presence of complications, and host factors. Figure 1 shows the ap-
proach to the treatment of a patient with confirmed CRBSI.

Guidelines supports the systematic treatment of CRB-
SI caused by coagulase-negative Staphylococcus (CoNS), al-
though this decision does not provide of clear scientific evi-
dence to support it. In fact, recent published studies concluded
that inappropriate empirical therapy does not lead to poor
outcomes in CoNS-CRBSI bacteremia [15].

One of the most important contributions of the document
makes reference to indications for oral sequencing in the treat-
ment of BRCVs. Clinical stability, negativization of blood cultures
after catheter withdrawal and the possibility of using oral anti-
biotics with good bioavailability makes this alternative possible.
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