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Society of Critical Care Medicine and the
Infectious Diseases Society of America
Guidelines for Evaluating New Fever in

Adult Patients in the ICU

RATIONALE: Fever is frequently an early indicator of infection and often requires
rigorous diagnostic evaluation.

OBIJECTIVES: This is an update of the 2008 Infectious Diseases Society of
America and Society (IDSA) and Society of Critical Care Medicine (SCCM)
guideline for the evaluation of new-onset fever in adult ICU patients without severe
immunocompromise, now using the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) methodology.

PANEL DESIGN: The SCCM and IDSA convened a taskforce to update the 2008
version of the guideline for the evaluation of new fever in critically ill adult patients,
which included expert clinicians as well as methodologists from the Guidelines in
Intensive Care, Development and Evaluation Group. The guidelines committee con-
sisted of 12 experts in critical care, infectious diseases, clinical microbiology, organ
transplantation, public health, clinical research, and health policy and administration. All
task force members followed all conflict-of-interest procedures as documented in the
American College of Critical Care Medicine/SCCM Standard Operating Procedures
Manual and the IDSA. There was no industry input or funding to produce this guideline.

METHODS: We conducted a systematic review for each population, interven-
tion, comparison, and outcomes question to identify the best available evidence,
statistically summarized the evidence, and then assessed the quality of evidence
using the GRADE approach. We used the evidence-to-decision framework to for-
mulate recommendations as strong or weak or as best-practice statements.

RESULTS: The panel issued 12 recommendations and 9 best practice statements.
The panel recommended using central temperature monitoring methods, including
thermistors for pulmonary artery catheters, bladder catheters, or esophageal bal-
loon thermistors when these devices are in place or accurate temperature measure-
ments are critical for diagnosis and management. For patients without these devices
in place, oral or rectal temperatures over other temperature measurement methods
that are less reliable such as axillary or tympanic membrane temperatures, nonin-
vasive temporal artery thermometers, or chemical dot thermometers were recom-
mended. Imaging studies including ultrasonography were recommended in addition
to microbiological evaluation using rapid diagnostic testing strategies. Biomarkers
were recommended to assist in guiding the discontinuation of antimicrobial therapy.
All recommendations issued were weak based on the quality of data.

CONCLUSIONS: The guidelines panel was able to formulate several recommenda-
tions for the evaluation of new fever in a critically ill adult patient, acknowledging that
most recommendations were based on weak evidence. This highlights the need for
the rapid advancement of research in all aspects of this issue—including better non-
invasive methods to measure core body temperature, the use of diagnostic imaging,
advances in microbiology including molecular testing, and the use of biomarkers.

KEY WORDS: diagnosis; evaluation; fever; guidelines; infection; temperature
measurement
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Fever, a frequent early indicator of infection, occurs in
26-88% of adult ICU patients, depending on the def-
inition used and characteristics of the cohort studied
(1). The range of potential etiologies of fever is vast and
includes both infectious and noninfectious causes (2).
Noninfectious causes of fever should be considered in
the differential diagnosis (Table 1), but because early
treatment initiation may improve outcomes of infec-
tions, initial evaluation of patients with new-onset
fever is usually directed at potential microbial causes,
and this is the primary focus of this guideline.

TABLE 1.

Noninfectious Causes of New Fever in ICU
Patients

Acalculous Cholecystitis

Acute myocardial infarction

Adrenal insufficiency

Atelectasis

Blood product transfusion

Cytokine release syndrome

Dressler syndrome (pericardial injury syndrome)
Drug fever

Fat emboli

Fibroproliferative phase of acute respiratory distress syndrome
Gout

Heterotopic ossification

Immune reconstitution inflammatory syndrome
Intracranial bleed

Jarisch-Herxheimer reaction

Malignant hyperthermia

Neuroleptic malignant syndrome
Nonconvulsive status epilepticus

Pancreatitis

Pulmonary infarction

Pneumonitis without infection

Serotonin syndrome

Stroke

Thyroid storm

Transplant rejection

Tumor lysis syndrome

Venous thrombosis

Withdrawal from certain substances including alcohol,
opiates, barbiturates, benzodiazepines

Critical Care Medicine

This is an update, now using the Grading of
Recommendations Assessment, Development, and
Evaluation (GRADE) methodology, of the 2008
Infectious Diseases Society of America and Society
(IDSA) and Society of Critical Care Medicine
(SCCM) guideline for the evaluation of new-onset
fever in adult ICU patients without severe immu-
nocompromise (3). Any recommendation from the
2008 guideline not specifically addressed in this up-
date remains in place. In this document, we address
microbiologic studies, imaging procedures, and
the use of biomarkers in the diagnostic evaluation
of fever with initial onset after ICU admission, fo-
cusing on detection of potential infectious etiolo-
gies. It should be noted that not all febrile episodes
dictate a need for investigation, that is, those in
which a noninfectious etiology is obvious such as
fever occurring immediately in the postoperative
state. For those fevers that do require investigation, a
good history and physical examination will often re-
veal potential sources of infection. Diagnostic stud-
ies should then be sent with those potential sources
in focus rather than reflexively sending cultures for
all possible sources. Although much of this docu-
ment and its recommendations may be applicable
to severely immunocompromised patients, such
as organ transplant recipients and those with se-
vere neutropenia, these populations are not directly
addressed here. The variability and complexities of
different types of immunocompromise make this a
task that cannot be accomplished in the context of a
generally applicable guideline.

The guideline is intended for use by members of
multidisciplinary care teams managing mixed popu-
lations of critically ill patients in the ICU, including
intensivists, infectious diseases specialists, advanced
practice providers, clinical pharmacists, nurses, respi-
ratory therapists, and policymakers.

METHODOLOGY

The SCCM and IDSA reconvened a taskforce to update
the 2008 version of the guideline for evaluation of new
fever in critically ill adult patients (3). The taskforce
included expert clinicians as well as methodologists
from the Guidelines in Intensive Care, Development
and Evaluation Group. The guidelines committee
consisted of 12 experts in critical care, infectious dis-
eases, clinical microbiology, organ transplantation,
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public health, clinical research, and health policy and
administration.

The panel was divided into five subgroups focusing
on fever determination, treatment, imaging, micro-
biological evaluation, and rapid diagnostic testing.
Group leaders were responsible to develop Population,
Intervention, Comparison, and Outcomes (PICOs)
questions for their group. The final list of PICO ques-
tions was approved by consensus of the taskforce
members. The taskforce members then provided all po-
tentially relevant outcomes for each PICO. Electronic
voting was used to prioritize outcomes according to
importance to patients and clinicians on a scale from
1 to 9 (not important to critical); only outcomes with
an average score of 7 and above were selected. In all, 26
PICOs were included (supplement, http://links.lww.
com/CCM/H386).

All task force members followed all conflict-of-
interest procedures as documented in the American
College of Critical Care Medicine (ACCM)/SCCM
Standard Operating Procedures Manual and the IDSA.
There was no industry input or funding to produce this
guideline.

A professional medical librarian developed the
search strategies for the PICO questions. We searched
Cochrane Central and MEDLINE databases for rele-
vant studies published in the English language from
inception through December 2018. We updated the
searches through June 2022 just before our final sub-
mission as recommended by the ACCM.

We aimed to include recent (10 yr old or less) rel-
evant systematic reviews or update outdated reviews
when newer data were available. In the absence of a
published meta-analysis for a specific PICO question,
we used the random-effects model to pool the effect
sizes across randomized controlled trials (RCTs) or
observational studies, when applicable. For inter-
ventions, we presented the pooled results as relative
risk (RR) and 95% CI for binary outcomes and mean
difference (MD) and 95% CI for continuous out-
comes. All analyses were performed using RevMan
software (Review Manager [RevMan] Version 5.4,
The Cochrane Collaboration, 2020). For diagnostic
tests, we used the random-effects bivariate anal-
ysis and hierarchical standard receiver operating
curve (ROC) methods to present pooled sensitivity
and specificity using Open Meta-Analyst software
(Center for Evidence Synthesis in Health, Brown
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University; http://www.cebm.brown.edu/openmeta/
doc/openMA_help.html#self) (4, 5).

Risk of bias for individual RCTs was assessed using
the Cochrane Collaboration risk of bias assessment
tool (6).

Guideline methodologists assessed the quality
of the body of evidence using the GRADE meth-
odology and rated quality as high, moderate, low,
or very low based on the following domains: risk of
bias, inconsistency, indirectness, imprecision, publi-
cation bias, and other criteria (7, 8). Methodologists
used GRADEpro guideline development tool online
software (https://gradepro.org/) to produce evidence
summary tables (9).

We used the evidence-to-decision (EtD) framework
to formulate recommendations. Recommendations
and their respective EtD are provided in supple-
ment (http://links.lww.com/CCM/H386). The task
force met monthly and completed the electronic EtD
forms for each PICO to formulate a recommenda-
tion. Factors considered when determining the direc-
tion and strength of recommendation were: quality
of evidence, magnitude of effect, patient values and
preferences, resources, cost, acceptability, and feasi-
bility (10). For strong recommendations, we used the
wording “we recommend” and for weak recommen-
dations, we used “we suggest” When the taskforce
was confident that desirable outweighed undesirable
effects, a strong recommendation for an intervention
was made while a strong recommendation against an
intervention was made when undesirable outweighed
desirable effects. A weak recommendation for or
against an intervention was made when the task-
force was less confident about the balance between
desirable and undesirable effects, respectively. Best-
practice statements were made only when suggested
GRADE criteria for best-practice statements were
met (11). Best practice statements had to be clear,
answer an important actionable question where the
benefit would be unequivocally large, and evidence
would be difficult to collect or summarize. An explicit
rationale for the benefit was provided.

After finalizing a preliminary recommendation,
members of the taskforce received electronic links to
indicate their agreement or disagreement. Consensus
required 80% agreement by at least 75% of the voting
panel. Recommendations and best-practice statements
are listed in Table 2.

November 2023 ¢ Volume 51 * Number 11

Copyright © 2023 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.


http://links.lww.com/CCM/H386
http://links.lww.com/CCM/H386
http://www.cebm.brown.edu/openmeta/doc/openMA_help.html#self
http://www.cebm.brown.edu/openmeta/doc/openMA_help.html#self
https://gradepro.org/
http://links.lww.com/CCM/H386

SMIAGZIUMIPXZOBBAROATOAEIOVIASALLIAIPOOAEIEAHION/AD AUMY TXOM

ADUOINXFOHISABZIYTCA+eYNIOITWNOTZTARHHJISHINAYE AQ [euinolwad/wod mm| sfeusnoly:dny woly papeojumod

€¢0¢/T0/TT uo

Special Articles

TABLE 2.
Consensus Recommendations

10.

11.

12.

13.

14.

15.

16.

17.

. Central temperature monitoring methods, including thermistors for pulmonary artery catheters, bladder catheters, or

esophageal balloon thermistors, are preferred when these devices are in place or accurate temperature measurements
are critical to diagnosis and management. For patients without these devices in place, we suggest using oral

or rectal temperatures over other temperature measurement methods that are less reliable (such as axillary or
tympanic membrane temperatures, noninvasive temporal artery thermometers, or chemical dot thermometers) (weak
recommendation, very low-quality evidence).

. For critically ill patients with fever, we suggest avoiding routine use of antipyretic medications for the specific purpose

of reducing the temperature (weak recommendation, moderate quality evidence).

. For critically ill patients with fever who value comfort by reducing temperature, we suggest using antipyretics over

nonpharmacologic methods to reduce body temperature (weak recommendation, low-quality evidence).

. For patients who develop fever during ICU stay, we recommend performing a chest radiograph (best-practice

statement).

. For patients who have recently undergone thoracic, abdominal, or pelvic surgery, we recommend performing CT (in

collaboration with the surgical service) as part of a fever workup if an etiology is not readily identified by initial workup
(best practice statement).

. For critically ill patients with fever in whom other diagnostic tests have failed to establish an etiology, we suggest either

performing an '8F-fluorodeoxyglucose positron emission tomography/CT if the risk of transport is deemed acceptable
(weak recommendation, very low-quality evidence).

. The panel found insufficient evidence to issue a recommendation regarding the use of WBC scan for patients with

fever without an established etiology.

For critically ill patients with fever and no abdominal signs or symptoms or liver function abnormalities, and no recent
abdominal surgery, we recommend against the routine use of a regular abdominal ultrasound or point-of-care ultra-
sound (POCUS) as an initial investigation (best-practice statement).

In patients with fever and recent abdominal surgery or in any patient with either abdominal symptoms or suspicion of
an abdominal source (e.g., abnormal physical examination/POCUS, increased transaminases, or alkaline phosphatase,
and/or bilirubin), we recommend performing a formal bedside diagnostic ultrasound of the abdomen (best-practice
statement).

For critically ill patients with fever and an abnormal chest radiograph, we suggest performing a thoracic bedside ul-
trasound when sufficient expertise is available to more reliably identify pleural effusions and parenchymal or interstitial
lung pathology (weak recommendation, low-quality evidence).

Insufficient evidence was found to issue a recommendation regarding the use of thoracic bedside ultrasound for
patients with fever without chest radiograph abnormalities.

For ICU patients with fever without an obvious source and who have a central venous catheter, we recommend simul-
taneous collection of central venous catheter and peripherally drawn blood cultures to allow calculation of differential
time to positivity (Best practice statement).

In patients with fever in the ICU in whom central venous catheter cultures are indicated, we recommend sampling at
least two lumens (best-practice statement).

For critically ill patients with a new fever of unclear origin, we suggest that if rapid molecular tests on blood are per-
formed, they should only be used with concomitant blood cultures (weak recommendation, very low-quality evidence).

When performing blood cultures in adult ICU patients, we recommend collecting at least two sets of blood cultures
(ideally 60 mL of blood total) one after the other, from different anatomical sites, without a time interval between them
(best practice statement).

For febrile ICU patients with pyuria and in whom urinary tract infection is suspected, we recommend replacing the uri-
nary catheter and obtaining urine cultures from the newly placed catheter (best-practice statement).

For critically ill patients with a new fever and suspected pneumonia, or new upper respiratory infection symptoms (e.g.,
cough), we suggest testing for viral pathogens using viral nucleic acid amplification test panels (weak recommenda-
tion, very low-quality evidence).

(Continued)
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TABLE 2. (Continued)
Consensus Recommendations

18. There was insufficient evidence to allow a recommendation on performing routine blood testing for viral pathogens in
immunocompetent patients in the ICU (e.g., herpesviruses, adenovirus).

19.

For critically ill patients with a new fever, we recommend testing for severe acute respiratory syndrome coronavirus 2

by PCR based on levels of community transmission (best-practice statement).

20.

If the probability of bacterial infection is deemed low to intermediate in a critically ill patient with a new fever and no

clear focus of infection, we suggest measuring procalcitonin (PCT) in addition to bedside clinical evaluation vs bed-
side clinical evaluation alone (weak recommendation, very low-quality evidence).

21. If the probability of bacterial infection is deemed high in a critically ill patient with a new fever and no clear focus of
infection, we suggest not measuring PCT to rule out bacterial infection. (Weak recommendation, very low-quality

evidence).
29.

If the probability of bacterial infection is deemed low to intermediate in a critically ill patient with a new fever and no

clear focus of infection, we suggest measuring C-reactive protein (CRP) in addition to bedside clinical evaluation vs
bedside clinical evaluation alone (weak recommendation, very low-quality evidence).

23.

If the probability of bacterial infection is deemed high in a critically ill patient with a new fever and no clear focus

of infection, we suggest not measuring CRP to rule out bacterial infection (weak recommendation, very low-quality

evidence).
24.

If the probability of bacterial infection is deemed low to intermediate in a critically ill patient with a new fever

and no clear focus of infection, we suggest measuring serum PCT or CRP to rule out bacterial infection (weak

recommendation, very low-quality evidence).

FEVER DEFINITION

The normal body temperature range is subject to a va-
riety of factors such as age, gender, diurnal variation,
and sampling site (12). In addition, evidence indicates
that the normal body temperature has been decreasing
in the human population by 0.03°C per birth decade
over the last 157 years (13).

The United States Centers for Disease Control and
Prevention definition of fever in the diagnosis of hos-
pital-acquired infections is a measured temperature of
greater than 38°C (14). The Infectious Diseases Society of
America (IDSA) has defined fever in individuals greater
than 65 years old residing in long-term care facilities as
a single oral temperature greater than 37.8°C, repeated
temperature measurements greater than 37.2°C (oral)
or greater than 37.5°C (rectal), or an increase from base-
line greater than 1.1°C (15). In patients with neutropenia
due to chemotherapy, fever is defined by both the IDSA
and the National Comprehensive Cancer Network as a
single oral temperature measurement greater than or
equal to 38.3°C or greater than 38.0°C sustained over
at least 1 hour (16). The SCCM and IDSA have previ-
ously defined fever in ICU patients as the presence of a
single temperature measurement greater than or equal
to 38.3°C (3). We used this SCCM/IDSA definition of
fever for this guideline.
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Not all patients with infection manifest fever and, in
fact, the absence of fever in patients with infection is as-
sociated with worse outcomes (17, 18). Consequently,
the recommendations in this guideline may generally
apply to ICU patients with suspected infection regard-
less of the presence of temperature elevation.

MEASURING BODY TEMPERATURE IN
CRITICALLY ILL PATIENTS

Recommendation

1. Central temperature monitoring methods, including therm-
istors for pulmonary artery catheters, bladder catheters, or
esophageal balloon thermistors, are preferred when these
devices are in place or accurate temperature measurements
are critical to diagnosis and management. For patients
without these devices in place, we suggest using oral or
rectal temperatures over other temperature measurement
methods that are less reliable (such as axillary or tympanic
membrane temperatures, noninvasive temporal artery ther-
mometers, or chemical dot thermometers) (weak recom-
mendation, very low-quality evidence).

Rationale: Any device used to measure temperature
in a patient should provide reliable, reproducible, safe,
and convenient results. This assumes that all devices
are calibrated and maintained according to manufac-
turers’ specifications. The thermistor of a pulmonary
artery catheter, a bladder catheter, or an esophageal
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probe is considered the gold standard method for
measuring core body temperature to which other
devices are compared (19-22). Many ICU patients
will not have a device in place to directly measure core
body temperature and will need to have temperature
measurements taken by other devices.

The question as to agreement between peripheral
(oral and tympanic membrane) and central thermom-
eters was addressed by a meta-analysis published in
2015 (23). One finding was that nonvascular central
thermometers (esophageal and bladder) had clinically
acceptable limits of agreement with the pulmonary
artery thermistors (23). Although this meta-analysis
categorized rectal thermometers as central thermom-
eters, rectal temperatures were found to be a few tenths
of a degree different from the central temperature
comparator and were not predictably consistent (23).
Oral and tympanic membrane temperature measure-
ments did not accurately estimate body temperature
and were often 1 or 2 degrees higher or lower than the
actual core body temperature. Both oral and tympanic
membrane thermometers are poor screening tools for
monitoring temperature (23).

When accurate temperature measurement will in-
fluence diagnosis and management, a central ther-
mometer is preferred. A rectal thermometer could be
used but is often impractical in the ICU setting. Oral
measurements are safe and convenient for alert and
cooperative patients, but these temperature measure-
ments can be distorted by mouth breathing or hot or
cold fluids or gases in or near the mouth. In critically
ill patients, oral temperature measurements are often
impractical due to endotracheal intubation or the in-
ability of the patient to cooperate. Both thermometers
are better than the alternatives when a central ther-
mometer is not available.

Tympanic membrane temperature reflects the tem-
perature of the hypothalamus (core). Through an oto-
scopic probe, infrared ear thermometry detects radiant
energy and core body temperature. Multiple stud-
ies have shown consistently poor agreement between
tympanic membrane thermometer measurements and
pulmonary artery or esophageal thermistors (20-22,
24-28). Tympanic membrane thermometers are not
accurate if there is inflammation or blockage of the
auditory canal. Furthermore, there can be inaccurate
readings obtained if the operator does not completely
engage the otoscope with the tympanic membrane.

Critical Care Medicine

The same infrared technology used in tympanic
membrane thermometers has been used in noninva-
sive temporal artery thermometers which provides an
estimate of the core body temperature. These estimates
have not been reliable (29), as they have been found
to be influenced by environmental temperature and
sweating, and like axillary measurements, they should
not be relied on.

Chemical dot thermometers have been evaluated
in critically ill intubated patients. These are single-use
plastic strips with 50 heat-sensitive dots (tempera-
ture sensors) that represent temperature increments
of 0.1degrees. Inconsistent agreement between such
devices and pulmonary catheter thermistors should
limit their use in critically ill patients (27).

ANTIPYRETIC MEDICATION IN
CRITICALLY ILL PATIENTS

Recommendations

2. For critically ill patients with fever, we suggest avoiding the
routine use of antipyretic medications for the specific pur-
pose of reducing the temperature (weak recommendation,
moderate quality evidence).

3. For critically ill patients with fever who value comfort by
reducing temperature, we suggest using antipyretic medica-
tions over nonpharmacologic methods to reduce body tem-
perature (weak recommendation, low-quality evidence).

Rationale: In the ICU, fever is often therapeutically
reduced to decrease metabolic demand, especially in
critically ill patients with limited physiologic reserves
(30). A systematic review and meta-analysis of 13
RCTs including 1,963 non-neurocritically ill patients
were examined to inform these guidelines (31). Fever
management reduced body temperature (8 RCTs, n =
1,139, MD -0.41; 95% CI [-0.66 to -0.16]; p < 0.001;
P = 94%, low quality), but did not improve 28-day
mortality (11 RCTs, n = 1,745 patients, RR 1.03; 95%
CI [0.79-1.35]; p = 0.82; I* = 45%, low quality), hos-
pital mortality (3 RCT, n =877, RR 0.97; 95% CI [0.73-
1.30]; p = 0.85; I* = 0%, moderate quality) or shock
reversal (2 RCTs, n=229,RR 1.11;95% CI [0.76-1.62];
p =0.59; I = 19%, very low quality). The panel issued a
weak recommendation against the routine use of anti-
pyretics in febrile ICU patients. However, in selected
cases where patients or family members value re-
ducing temperature for symptomatic relief, the panel
issued a weak recommendation favoring the use of an-
tipyretic medications to treat fever. In certain patient
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populations, (neurologically injured or post cardiac
arrest) the theoretical benefit of antipyretic therapy
may outweigh the risk, but there is little evidence to
support a recommendation for routine use of antipy-
retic medications in these populations.

IMAGING STUDIES IN CRITICALLY ILL
PATIENTS WITH FEVER

Recommendations

4. For patients who develop a fever during ICU stay, we rec-
ommend performing a chest radiograph (best practice
statement).

Rationale: No RCTs have been performed to ex-
amine the role of chest radiography in the diagnostic
workup of febrile patients in the ICU. Imaging of the
lungs is a component of the diagnosis of pneumonia
in the ICU. Bedside chest radiography is a routinely
available, low-cost, and noninvasive test. Pneumonia
is a common cause of fever in patients in the ICU, and
the most common infection in ICU patients who de-
velop a fever (32). Therefore, it is reasonable to per-
form bedside chest radiography on most febrile ICU
patients, especially when pneumonia is suspected.
Patients for whom bedside chest radiography might
not be indicated include those with a clear alternative
source for fever, and those for whom higher quality
chest imaging, such as multiple-view standing chest
radiography or cross-sectional imaging, is available. A
limitation of bedside chest radiography is the low pos-
itive predictive value of an abnormal result for diag-
nosis of pneumonia in ICU patients (33).

5. For patients who have recently undergone thoracic, abdom-
inal, or pelvic surgery, we recommend performing CT (in
collaboration with the surgical service) as part of a fever
workup if an etiology is not readily identified by the initial
workup (best-practice statement).

Rationale: There is insufficient evidence to allow for
a recommendation to inform the diagnostic value of
CT for the diagnosis of underlying causes of fever in
ICU patients. However, there was consensus among
the panel that it is reasonable for surgical patients to
undergo CT imaging of the operative area when fever
first occurs several days after surgery and an alterna-
tive cause is not readily identified. There is currently
insufficient data regarding the timing of performing
CT imaging in the immediate postoperative setting;
this decision should be made in collaboration with
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the surgical services. Stability of the patient and risk of
adverse events during transportation should be taken
into consideration. In addition to surgical risk factors,
indications for CT imaging in febrile ICU patients
may include host factors such as immunocompro-
mised state and for specific follow-up of abnormalities
on plain radiography. A benefit of CT imaging is the
potential to identify sources of fever for which direct
diagnostic and/or therapeutic intervention is possible
(e.g., percutaneous drainage of an intra-abdominal ab-
scess) (34, 35).

6. For critically ill patients with fever in whom other diag-
nostic tests have failed to establish an etiology, we suggest
performing an '"*F-fluorodeoxyglucose ("*F-FDG) positron
emission tomography (PET)/CT if the risk of transport is
deemed acceptable (weak recommendation, very low-qual-
ity evidence).

7. The panel found insufficient evidence to issue a recommen-
dation regarding the use of WBC scans for patients with
fever without an established etiology.

Rationale: Several studies evaluated the diagnostic
value of nuclear imaging in the diagnosis of fever of
unknown origin, with an estimated sensitivity of
85-100% and specificity of 23-90% (35, 36). None had
a sufficient sample size of ICU patients with appro-
priate controls to allow for a recommendation (37, 38).
Limited data including a small meta-analysis support
the use of ¥F-FDG PET/CT in selected febrile ICU
patients in whom other diagnostic workup has failed
to reveal a source of fever (39, 40).

8. For critically ill patients with fever and no abdominal signs
or symptoms or liver function abnormalities, and no recent
abdominal surgery, we recommend against the routine use
of a formal abdominal ultrasound or point-of-care ultra-
sound (POCUS) as an initial investigation (best practice
statement).

9. In patients with fever and recent abdominal surgery or in
any patient with either abdominal symptoms or suspicion of
an abdominal source (e.g., abnormal physical examination/
POCUS, increased transaminases, or alkaline phosphatase,
and/or bilirubin), we recommend performing a formal bed-
side diagnostic ultrasound of the abdomen (best-practice
statement).

Rationale: POCUS in critical care settings is a useful
tool to further complement the physical examination,
and its use is recommended when available. For guid-
ance on how to best use general bedside ultrasound in
critical ill patients, the reader is referred to dedicated
guidelines (41). Diagnostic abdominal ultrasound has
not been studied in the evaluation of fever in critically
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ill patients, and the impact its routine use may provide
when absent abdominal symptoms or liver test abnor-
malities are incompletely defined. Whether to pursue
a diagnostic ultrasound or CT imaging first for criti-
cally ill patients with fever depends on various factors.
Diagnostic ultrasound has advantages over other im-
aging modalities, including its lack of radiation, ge-
neral availability, and safety. Its main disadvantages are
a more limited abdominal evaluation, and the need for
an onsite experienced sonographer, since competence
and experience may influence results. Even though in
general, ultrasonography has been considered a low-
cost procedure, the need for onsite competence may
translate into higher costs. Abdominal ultrasound can
potentially diagnose acalculous cholecystitis, chole-
lithiasis, liver or kidney abscesses, perforated bowel,
ascites, and/or appendicitis as potential sources of
fever. In surgical patients, it can also identify surgical
wound abscesses, and determine if they are amenable
to drainage. Acalculous cholecystitis an important, al-
beit uncommon, cause of fever in critically ill patients,
is frequently unrecognized (42). When there is right
upper quadrant pain, this diagnosis may be suspected;
however, this is commonly absent in critically ill
patients. In patients with elevated alkaline phospha-
tase, or bilirubin, the use of abdominal ultrasound may
be helpful in the diagnosis of the underlying cause of
a febrile episode. In surgical patients, where the yield
may be higher, it may help in identifying the source of
the fever, or the need for another diagnostic procedure.
There is a lack of data on false-positive and false-neg-
ative results from diagnostic abdominal ultrasound in
patients with fever without abdominal signs or symp-
toms, precluding a firm recommendation to support
the routine use of diagnostic abdominal ultrasound.

Recommendations

10. For critically ill patients with fever and an abnormal chest
radiograph, we suggest performing a thoracic bedside ul-
trasound when sufficient expertise is available to reliably
identify pleural effusions and parenchymal or intersti-
tial lung pathology (weak recommendation, low-quality
evidence).

11. Insufficient evidence was found to issue a recommenda-
tion regarding the use of thoracic bedside ultrasound for
patients with fever without chest radiograph abnormalities.

Rationale: POCUS can improve reliability of the
physical examination findings and in critical care

Critical Care Medicine

settings is a useful tool to further complement the
physical examination, and its use is recommended
when available. Diagnostic lung ultrasound (LUS)
has advantages over other imaging modalities, in-
cluding its lack of radiation, safety, low cost, and ac-
cessibility. It has been studied systematically in the
evaluation of critically ill patients with fever and respi-
ratory symptoms (43). Studies have evaluated its use in
the diagnosis of acute respiratory failure or suspected
pneumonia in emergency departments (44-47). There
have been some studies in critically ill patients, but
none solely for the evaluation of fever (48, 49). LUS
can detect parenchymal or interstitial lung pathology
with reasonable sensitivity and specificity (41, 44-47).
Sonographic consolidation is highly specific (50). LUS
can also reliably identify pleural effusions, identify
septations, and aid in sampling or drainage, if needed
(41). However, unlike other imaging modalities, such
as CT, LUS cannot visualize the entire lung, and in
mechanically ventilated patients, evaluation is even
more limited. The presence of atelectasis may lower
specificity, and the competence and experience of the
sonographer may influence results. In immunocom-
promised individuals, LUS may be insufficient to rule
out pulmonary parenchymal disease, and CT imaging
is preferable. However, in experienced hands, LUS can
be superior (45, 46, 51) or complementary to conven-
tional chest radiography for evaluation of pulmonary
infiltrates, pleural effusions, or other thoracic processes
in critically ill patients, and potentially carry a lower
risk given that patient transport would not be needed.
As such, it can be considered when sufficient expertise
is available, as a safe imaging modality in patients with
fever and an abnormal chest radiograph, regardless
of respiratory symptoms. The role of the LUS in the
evaluation of critically ill patients with fever without
an abnormal chest radiograph has not been studied in
clinical trials and as such its role is unclear; in such
situations, its use could be considered on case-by-case
basis.

BLOOD CULTURES IN CRITICALLY ILL
PATIENTS WITH FEVER

Recommendations

12. For ICU patients with fever without an obvious source
and who have a central venous catheter, we recommend
simultaneous collection of central venous catheter and
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peripherally drawn blood cultures to allow calculation of
differential time to positivity (best practice statement).

Rationale: In general, collection of blood cul-
tures through central venous catheters should be
avoided, as central venous catheter-collected blood
cultures are associated with higher rates of contami-
nation than those collected by peripheral venipunc-
ture. Contaminated blood cultures can be clinically
confusing, potentially leading to overuse of antibi-
otics and drawing healthcare teams’ attention away
from actual causes of fever in patients in the ICU.
Strategies to reduce the higher contamination rates
from catheter blood cultures include use of anti-
septic barrier caps on central venous catheter hubs
and only obtaining cultures after the removal of the
old needleless connector or through a new connector
(52). Differential time to positivity (TTP) can be
used to define catheter-associated bacteremia. Blood
cultures are simultaneously collected via a central
venous catheter and peripheral venipuncture; if both
are ultimately positive for the same organism with
the former being positive two or more hours earlier
than the peripheral specimen, a diagnosis of cathe-
ter-associated bacteremia is supported (53-55). One
meta-analysis showed high sensitivity/specificity of
differential TTP overall (albeit lower performance
with S. aureus bacteremia and candidemia) (56).

13. In patients with fever in the ICU in whom central venous
catheter cultures are indicated, we recommend sampling at
least two lumens (best-practice statement).

Rationale: Blood cultures collected through central
venous catheters are associated with higher rates of
contamination than those collected by venipuncture.
However, in many ICU patients, multiple peripheral
venipunctures are not feasible. One study showed that
blood cultures should be collected through all cath-
eter lumens to establish a diagnosis of catheter-related
bloodstream infection; failure to separately collect
blood from each lumen may lead to missed detection
of bacteremia (57).

Recommendation

14. For critically ill patients with a new fever of unclear or-
igin, we suggest that if rapid molecular tests on blood are
performed, they should only be used with concomitant
blood cultures (weak recommendation, very low-quality
evidence).
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Rationale: The traditional method to detect bacteria
as well as Candida species and related yeasts in blood has
been and remains conventional blood cultures. Some
laboratories, investigators, and/or companies have devel-
oped rapid molecular and other tests for detecting bac-
teria in blood. In the studies reviewed, the sensitivity of
such rapid tests was 83% (95% CI, 61-94%) and the spec-
ificity was 96% (95% CI, 84-99%) (58-67). In the United
States, there are two Food and Drug Administration-
cleared tests for rapid direct detection of bacteria or
Candida species and related yeasts in blood, both
from Ts2Biosystems (Lexington, MA), the T2Candida
Panel which detects Candida albicans, Candida tropi-
calis, Pichia kudriavzevii, Nakaseomyces glabrataa and
Candida parapsilosis, and the T2Bacteria panel which
detects Enterococcus faecium, Staphylococcus aureus,
Klebsiella pneumoniae, Pseudomonas aeruginosa, and
Escherichia coli; results are generated in 3-5 hours. Other
rapid direct-from blood nucleic acid amplification tests
(NAATS) are available outside of the United States. An
advantage of such tests is that they are more rapid than
blood cultures; however, blood cultures are still needed
because they detect a wider spectrum of microorgan-
isms and yield isolates for susceptibility testing. Also,
blood cultures are not always meaningful when deferred
(e.g., while awaiting a positive or negative result from a
rapid test) because antibiotics given in the interim may
render them falsely negative. It is possible that NAATs
may reveal a pathogen while blood cultures are negative
because of antecedent antibiotic treatment; this may or
may not be clinically helpful. Collecting a rapid direct-
from blood NAAT plus blood cultures adds cost to care;
value in febrile ICU patients should be demonstrated in
implementation science studies. Ideally, rapid diagnostic
tests should yield results in a shorter time than 3 hours,
include a wider array of potential pathogens than cur-
rently available and provide information about antibiotic
susceptibility; point-of-care diagnostics deployed near or
in ICUs might be an interesting option. Implementation
science studies of futuristic novel diagnostics are needed
to demonstrate value.

Recommendation

15. When performing blood cultures in adult ICU patients,
we recommend sequentially collecting at least two sets of
blood cultures (ideally 60 mL of blood total), from differ-
ent anatomical sites, without a time interval between them
(Best practice statement).
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Rationale: Blood cultures are the most used method
to detect bacteria and Candida species and related
yeasts in blood. Blood cultures should be properly
collected, ideally via peripheral venipuncture, with
appropriate skin preparation and preferably by a ded-
icated venipuncture team, to mitigate contamination
(68). Proper filling of blood culture bottles (10 mL per
bottle) is important; subpar filling can decrease yield.
At a minimum, an aerobic and anaerobic bottle should
be included in each set (69). At least two sets should
be collected, each from a separate site, to help with in-
terpretation of results, to provide sufficient blood for
analysis, and to help in the identification of skin com-
mensals. Contamination is likely if only a single blood
culture set is positive for a microorganism that is a
common contaminant (e.g., Staphylococcus epidermi-
dis). Collection of blood cultures should not substan-
tially delay (i.e., < 45min in patients with sepsis) the
start of antimicrobial therapy in febrile ICU patients if
such therapy is indicated (70). Collection of two aer-
obic and one anaerobic blood culture bottles (i.e., three
bottles) per set has been shown to improve yield com-
pared to two bottles per set in a study population that
did not exclusively involve febrile ICU patients (69).
Blood culture sets may be collected sequentially (i.e.,
one after the other) without a purposeful pause be-
tween them (71).

CULTURING URINE

Recommendation

16. For febrile ICU patients with pyuria and in whom urinary
tract infection (UTI) is suspected, we recommend replac-
ing the urinary catheter and obtaining urine cultures from
the newly placed catheter (best-practice statement).

Rationale: Although UTI can cause fever in ICU
patients, members of the panel considered that the
presence of urinary tract symptoms (if ascertainable)/
signs and pyuria (defined as 5-10 WBC/hpf) on uri-
nalysis should be used to justify urine culture. In cases
of asymptomatic bacteriuria, positive urine cultures
may lead to overuse of antibiotics and draw healthcare
teams away from actual causes of fever in patients in
ICUs. In those with urinary catheters, asymptomatic
bacteriuria may result in false diagnoses of catheter-
associated urinary tract infection (CAUTI), with po-
tential effects on CAUTI reporting. In patients who are
unable to attest to symptoms and have no other obvious

Critical Care Medicine

source or suspicion of infection, the urinary catheter
should be replaced. A urinalysis should be sent from a
newly placed catheter and if WBCs are present, a urine
culture should then be obtained (72).

TESTING FOR VIRAL PATHOGENS

Recommendation

17. For critically ill patients with new fever and suspected
pneumonia, or new upper respiratory infection symptoms
(e.g., cough), we suggest testing for viral pathogens using
viral NAAT panels (weak recommendation, very low-qual-
ity evidence).

Rationale: It is important to diagnose the etiology
of pneumonia so that treatment can be appropriately
targeted, and appropriate strategies put into place to
prevent transmission of infectious agents to healthcare
providers and other patients. If there is concern about
nosocomial acquisition based on local epidemiology,
viral testing should be considered at any time dur-
ing a patient’s hospitalization. In patients with pneu-
monia, it is assumed that deep tracheal aspirates will
be sent for bacterial stains and culture. Viral studies
should also be conducted if pneumonia is considered,
as viruses may coinfect patients with a bacterial eti-
ology. The spectrum of viruses causing pneumonia in
the ICU will vary based on patient-level details (e.g.,
immunization status, exposure history, underlying di-
sease and immune system status, travel history), time
of the year and even specific year, geographic location,
and whether the patient is admitted with pneumonia
directly to the ICU from the community, or instead has
been hospitalized with a nonpneumonic illness before
developing pneumonia. There are multiple viruses that
can cause pneumonia in febrile patients in ICUs, in-
cluding but not limited to influenza, respiratory syn-
cytial virus, adenovirus, and severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), and occasion-
ally human metapneumovirus, seasonal coronaviruses,
rhinovirus, parainfluenza virus, herpes simplex virus,
cytomegalovirus, varicella-zoster virus, Middle East
respiratory syndrome coronavirus, Sin Nombre virus,
and measles virus, among others. Upper respiratory
tract sampling is sufficient for most cases, but in some
instances, viruses such as influenza viruses and SARS-
CoV-2 may only be detected in lower respiratory tract
samples, such as those obtained by bronchoalveolar
lavage or endotracheal tube aspirate. There are many

1579

www.ccmjournal.org

Copyright © 2023 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.



SMIAGZIUMIPXZOBBAROATOAEIOVIASALLIAIPOOAEIEAHION/AD AUMY TXOM

ADUOINXFOHISABZIYTCA+eYNIOITWNOTZTARHHJISHINAYE AQ [euinolwad/wod mm| sfeusnoly:dny woly papeojumod

€¢0¢/T0/TT uo

O'Grady et al

commercial multiplex NAAT panels available for test-
ing respiratory specimens; specific panel compositions
vary, and clinicians will likely use the specific panel
available at their center. Potential value of panel-based
testing was recognized, as testing for viruses one-by-
one will likely increase cost and oftentimes it is not
clinically clear a priori which virus might be present.
Users should be aware that not all potential causes of
pneumonia are encompassed by such panels and that
it is possible to detect viruses in a febrile ICU patient
that are present but are noncontributory to patient’s
illness. Ideally, viral respiratory NAAT panels should
be rapidly performed, with results used to rapidly di-
rect appropriate use of antimicrobials; implementa-
tion science studies are needed to demonstrate safety
and value of such an approach. The panel’s summary
of relevant literature is presented in the supplement
(http://links.lww.com/CCM/H386) (73-84). Future
implementation science studies should also evaluate
the value of lower respiratory tract panels that include
viruses, bacteria, and fungi, which were not analyzed
here.

18. There was insufficient evidence to allow a recommendation
on performing routine blood testing for viral pathogens in
immunocompetent patients in the ICU (e.g., herpesviruses,
adenovirus).

Rationale: Review of the literature did not identify
a specific study that answered this question; hence, the
panel was unable to issue a recommendation. In most
adult patients in the ICU, fever is not related to systemic
herpesvirus (e.g., herpes simplex virus, varicella zoster
virus, Epstein-Barr virus, cytomegalovirus) or adenovirus
infection, so blood testing for these viruses with NAATS is
not indicated, although there was no study identified that
specifically addressed this topic. And although asymp-
tomatic CMV reactivation in immunocompetent ICU
patients is increasingly recognized, treatment for CMV
in this population does not improve outcomes.

RECOMMENDATION

19. For critically ill patients with a new fever, we recommend
testing for SARS-CoV-2 by PCR based on levels of commu-
nity transmission (best practice statement).

Rationale: Identifying patients infected or not
infected with SARS-CoV-2 among those with fever
and pneumonia in the ICU is important. Because of
the concern of nosocomial acquisition, COVID-19
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testing should be considered at any time during a
patient’s hospitalization. Testing for SARS-CoV-2
using a NAAT on a nasopharyngeal swab, mid-turbi-
nate swab, anterior nasal swab, saliva, or a combined
anterior nasal/oropharyngeal swab, and if negative and
a COVID-19 lower respiratory tract infection is sus-
pected, lower respiratory secretions (e.g., sputum, tra-
cheal aspirate, bronchoalveolar lavage fluid) should be
considered (85); the reader is referred to the COVID-
19 molecular diagnostic testing guideline from the
IDSA  https://www.idsociety.org/practice-guideline/
covid-19-guideline-diagnostics (86).

RAPID BIOMARKER TESTING

Recommendations

20. If the probability of bacterial infection is deemed low to in-
termediate in a critically ill patient with a new fever and no
clear focus of infection, we suggest measuring procalcito-
nin (PCT) in addition to bedside clinical evaluation versus
bedside clinical evaluation alone (weak recommendation,
very low-quality evidence).

21. If the probability of bacterial infection is deemed high in a
critically ill patient with a new fever and no clear focus of
infection, we suggest not measuring PCT to rule out bac-
terial infection (weak recommendation, very low-quality
evidence).
If the probability of bacterial infection is deemed low to in-
termediate in a critically ill patient with a new fever and no
clear focus of infection, we suggest measuring C-reactive
protein (CRP) in addition to bedside clinical evaluation
versus bedside clinical evaluation alone (weak recommen-
dation, very low-quality evidence).

If the probability of bacterial infection is deemed high in a

critically ill patient with a new fever and no clear focus of

infection, we suggest not measuring CRP to rule out bac-
terial infection (weak recommendation, very low-quality
evidence).

If the probability of bacterial infection is deemed low to in-

termediate in a critically ill patient with a new fever and no

clear focus of infection, we suggest measuring either serum

PCT or CRP to rule out bacterial infection (Weak recom-

mendation, very low-quality evidence).

22.

23.

24.

Rationale: Biomarkers such as PCT and CRP
deployed with rapid turnaround times, have been used
as adjuncts in the early diagnosis of sepsis while await-
ing microbiologic culture results (87-89). When used
in conjunction with clinical assessment, these bio-
markers may guide antimicrobial therapy, especially
its discontinuation, and thus reduce unnecessary anti-
microbial exposure in hospitalized patients, including
those in the ICU (90-93). To date, major guidelines
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recommend against routine use of biomarkers in the
setting of sepsis and septic shock, out of respect for un-
certain benefit and cost and availability issues (94). In
the setting of fever and lower likelihood of infection,
however, there may be a role in obtaining a baseline
value to assist in the discontinuation of antimicrobial
therapy.

PCT is a precursor hormone of calcitonin produced
by the parafollicular cells of the thyroid gland and neu-
roendocrine cells of the lung and the intestine that are
thought to discriminate the systemic response due
to bacterial causes from viral and noninfectious eti-
ologies. More recent retrospective studies have shown
that PCT may be elevated during severe viral illness
including influenza and COVID-19, potentially mak-
ing the discriminating power for predicting the caus-
ative microorganisms less useful (95-97). PCT begins
to rise four hours after exposure to bacteria, reaching
a maximum level after six to eight hours (98). Serum
levels of PCT are associated with the severity of the in-
fection, and decrease rapidly after antibiotic treatment
(99). PCT test results are usually available within one
hour with point-of-care testing devices or in routine
laboratories. PCT values in healthy individuals are less
than 0.05ng/mL.

CRP is an acute-phase protein synthesized in the
liver that rises in response to inflammation or infection
because of its cell-membrane-binding capability which
occurs following attachment to the phosphocholine in
exposed cell membranes during cell injury, and phos-
phocholine in polysaccharides from cell envelopes of
bacterial pathogens present in infections (100). Plasma
CRP levels start to rise 12-24 hours after an acute in-
flammatory or infectious insult, reaching a maximum
value after 48 hours. Levels of CRP are typically below
5mg/L and the typical cutoff for CRP is 10 mg/L. Like
PCT, CRP test results are available within minutes
with point-of-care assays, or within an hour with lab-
oratory-based assays. Laboratory assays are quantita-
tive and therefore, suitable for the serial monitoring of
patients (101, 102). Unlike PCT, CRP concentrations
can be affected by neutropenia, immunodeficiency,
and the use of nonsteroidal anti-inflammatory drugs.

In deciding whether to use CRP or PCT under these
conditions, the literature does not strongly favor one
over the other. A recent systematic review and meta-
analysis evaluated the diagnostic accuracy of PCT and
CRP in the diagnosis of sepsis in adults (103). Nine

Critical Care Medicine

studies were analyzed, involving 495 patients in the
sepsis and 873 in the nonsepsis groups. With regards to
the diagnostic accuracy of PCT for sepsis, the overall
area under the summary receiver operator character-
istic (SROC) curve was 0.85 (95% CI, 0.82-0.88), with
a sensitivity and specificity of 0.80 (95% CI, 0.69-0.87)
and 0.77 (95% CI, 0.60-0.88), respectively, and a diag-
nostics odd ratio (DOR) of 12.50 (95% CI, 3.65-42.80).
With CRP, the overall area under the SROC curve was
0.73 (95% CI, 0.69-0.77), with a sensitivity and spec-
ificity of 0.80 (95% CI, 0.63-0.90) and 0.61 (95% CI,
0.50-0.72), respectively, and a DOR of 6.89 (95% CI,
3.86-12.31). The authors concluded that there is a
moderate degree of value of PCT and CRP for diag-
nosis of sepsis in adult patients, and that the diagnostic
accuracy and specificity of PCT are higher than those
of CRP. This systematic review and meta-analysis had
limitations, including inclusion of various types of
studies (prospective, retrospective, cross-sectional and
cohort studies), differences in inclusion and exclu-
sion criteria, use of only English or Chinese articles,
use of pooled data and different cutoff values for PCT
and CRP, and use of different sampling times of PCT
and CRP (103). In addition, there was heterogeneity
between the included studies for the pooled estimated
diagnostic accuracy of CRP and PCT, which might be
related to the different sepsis patient populations and
states of illness. Further studies are needed to define
the optimal cutoff points for PCT and CRP and the di-
agnostic indexes in different disease stages.

Several RCTs have demonstrated that PCT-based
algorithms safely reduce antibiotic use in stable, low-
risk patients with respiratory infections (104, 105).
This use of PCT is different than our recommendations
but can help with de-escalation. In ICU patients with
suspected sepsis, clinicians should not initially with-
hold antibiotics, but PCT levels of less than 0.5 ug/L
or levels that decrease by greater than or equal to 80%
from peak levels may guide antibiotic discontinuation
once patients stabilize (106-110). The Stop Antibiotics
on Procalcitonin Guidance Study demonstrated a re-
duction in both antibiotic exposure and mortality in
critically ill patients (110).

More recently, a meta-analysis of 11 RCTs involv-
ing 4,482 patients (111) reported that PCT-guided
antibiotic treatment in ICU patients with infection
and sepsis patients resulted in improved survival and
lower antibiotic treatment duration. The latest and
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largest systematic review and meta-analysis to date of
16 studies and greater than5000 patients showed that
PCT-guided antibiotic discontinuation appeared to
decrease antibiotic utilization by 1 day and improve
mortality (112). However, support for their findings
was tempered by low-certainty evidence given the
substantial risk of bias, indirectness of effect, and un-
known application of antibiotic stewardship programs
in control arms. Also, the majority of the PCT trials
excluded severely immunocompromised patients.

In summary, PCT and CRP provide only supportive
and complementary information to clinical assess-
ment. Decisions on initiating, altering, or discontinu-
ing antimicrobial therapy should not be made solely
based on changes in PCT or CRP levels. Measuring
PCT or CRP in critically ill patients with a new fever
and no clear focus of infection with low to interme-
diate clinical probability of bacterial infection is rec-
ommended in addition to bedside clinical evaluation,
but not in patients with high clinical probability of
bacterial infection.

CONCLUSIONS

Although important advances have been made in
dealing with patients with new onset of fever while
receiving critical care, knowledge gaps remain mul-
tiple and large. This demonstrates the need for rapid
advancement of research in all aspects of this issue—
including better noninvasive methods to measure
core body temperature, the use of diagnostic imaging,
advances in microbiology including molecular testing,
and the use of biomarkers.
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