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Abstract
Introduction: Hospital-acquired fever is a common clinical syndrome with 

a broad differential diagnosis that includes both infectious and non-infectious 
conditions. Its evaluation remains challenging because indiscriminate diagnostic 
testing and empirical antimicrobial therapy may increase morbidity, healthca-
re costs, and antimicrobial resistance. An evidence-based practical diagnostic 
approach for adults who develop fever during hospitalization is presented.

Methods: A narrative review was conducted using PubMed/MEDLINE, 
Scopus, and Google Scholar. Systematic reviews, meta-analyses, clinical practi-
ce guidelines, consensus statements, and relevant observational studies publi-
shed between January 2000 and May 2026 were critically appraised and synthe-
sized to develop a practical diagnostic framework.

Results: A stepwise diagnostic approach is proposed based on clinical stabi-
lity, timing of fever onset, systematic bedside reassessment, and identification 
of the most likely anatomical source. The review summarizes the major infec-
tious and non-infectious etiologies, the role of microbiological studies, imaging 
modalities, and biomarkers, and highlights common diagnostic pitfalls. These 
concepts are integrated into a practical diagnostic algorithm aimed at improving 
diagnostic accuracy and promoting appropriate antimicrobial use.

Conclusions: The evaluation of hospital-acquired fever should rely on clinical 
judgment, repeated bedside reassessment, and the judicious use of diagnostic 
tests. A structured diagnostic approach may improve diagnostic accuracy, redu-
ce unnecessary investigations, and support more appropriate antimicrobial use.
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Resumen
Introducción: La fiebre intrahospitalaria constituye un síndrome clínico fre-

cuente con un amplio diagnóstico diferencial que incluye causas infecciosas y no 
infecciosas. Su evaluación representa un desafío clínico, ya que el uso indiscri-
minado de estudios diagnósticos y antimicrobianos puede incrementar la mor-
bilidad, los costos y la presión selectiva para resistencia bacteriana. Se describe 
un enfoque diagnóstico práctico y basado en la evidencia para la evaluación del 
adulto con fiebre durante la hospitalización.

Métodos: Se realizó una revisión narrativa de la literatura mediante búsque-
das en PubMed/MEDLINE, Scopus y Google Scholar. Se incluyeron revisiones 
sistemáticas, metaanálisis, guías de práctica clínica, documentos de consenso y 
estudios observacionales relevantes publicados entre enero de 2000 y mayo de 
2026. La evidencia se analizó de forma crítica y se organizó para desarrollar un 
algoritmo diagnóstico aplicable a la práctica clínica.

Resultados: Se propone un abordaje escalonado basado en la estabilidad clí-
nica, la cronología de la fiebre, la reevaluación clínica sistemática y la identifica-
ción del foco anatómico más probable. Se revisan las principales causas infec-
ciosas y no infecciosas, el papel de los estudios microbiológicos, las técnicas de 
imagen y los biomarcadores, así como los errores diagnósticos más frecuentes. 
Se integra esta información en un algoritmo práctico orientado a optimizar el 
rendimiento diagnóstico y racionalizar la utilización de antimicrobianos.

Conclusiones: La evaluación de la fiebre intrahospitalaria debe fundamen-
tarse en el juicio clínico, la reevaluación seriada y el uso dirigido de pruebas 
diagnósticas. Un enfoque estructurado permite mejorar la precisión diagnósti-
ca, reducir estudios innecesarios y favorecer una utilización más racional de los 
antimicrobianos.
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Introduction 
Fever is generally defined as a body temperature 

≥38.3 °C on a single measurement or ≥38.0 °C 
when persistent, although these thresholds may 
vary according to the clinical context and the site 
of measurement. Hospital-acquired fever refers to 
the development of a new febrile episode during 
hospitalization in a patient who was afebrile at 
admission. It represents a clinical syndrome 
with a broad differential diagnosis (1) and is one 
of the most common reasons for diagnostic 
reassessment in hospitalized patients.

The National Healthcare Safety Network 
(NHSN) of the Centers for Disease Control and 
Prevention (CDC) considers events occurring on 
or after the third calendar day of hospitalization, 
with the day of admission counted as day 1, to be 
hospital-acquired (2). However, some studies use 
a 48-hour threshold to distinguish community-
acquired conditions from those developing 
during hospitalization (1). These definitions serve 
epidemiological and operational purposes but do 
not replace individualized clinical assessment. It 
is also important to distinguish hospital-acquired 
fever from nosocomial fever of unknown origin 
(nosocomial FUO), a distinct clinical syndrome 
defined by persistent fever without an established 
diagnosis despite appropriate evaluation in 
hospitalized patients, with different diagnostic 
objectives and management strategies (3), and 
therefore beyond the scope of this review.

In most reported series, patients who 
subsequently develop hospital-acquired fever were 
initially admitted for non-infectious conditions 
(68.6%), whereas only about one-third were 
admitted because of an infectious disease (31.4%) 
(4). Although infection remains the clinician's 
primary concern, prospective studies have shown 
that infectious etiologies account for only 37% to 
74% of febrile episodes, whereas 26% to 63% are 
ultimately attributed to non-infectious causes (1). 
The latter include drug reactions, thromboembolic 
events, postoperative inflammation, transfusion 
reactions, malignancies, and other inflammatory 
disorders (1,4).

Timely differentiation between infectious 
and non-infectious causes remains one of the 
greatest challenges in clinical practice. Diagnostic 
uncertainty frequently leads to the empirical 
use of broad-spectrum antimicrobials, even in 
the absence of objective evidence of infection. 
A systematic review showed that 29% to 55% 
of patients with fever ultimately attributed to 
non-infectious etiologies nevertheless received 
antibiotic therapy, with a mean treatment duration 

ranging from 6.6 to 9.6 days (4). Similarly, in 
a cohort of 730 hospitalized patients treated 
empirically with broad-spectrum antibiotics, 67% 
were afebrile at treatment initiation, 38% had a 
normal leukocyte count, 30% had neither fever nor 
leukocytosis, and 58% of all cultures ultimately 
yielded negative results (5).

The temporal definitions used for 
epidemiological surveillance do not always align 
with the needs of clinical reasoning. Therefore, 
although this review presents the operational 
definitions of hospital-acquired fever, it adopts a 
predominantly clinical perspective and addresses 
any new febrile episode occurring during 
hospitalization, from the time of admission 
through prolonged hospital stays, emphasizing 
how the timing of fever modifies the differential 
diagnosis and guides the diagnostic approach.

The aim of this review is to provide a practical, 
evidence-based approach to the evaluation of 
adults who develop fever during hospitalization. 
We propose a diagnostic strategy centered on 
the patient's clinical stability, the timing of fever 
onset, individual risk factors, and the rational 
integration of clinical assessment, microbiological 
investigations, diagnostic imaging, and 
biomarkers, with the goal of optimizing clinical 
decision-making, improving diagnostic accuracy, 
and promoting appropriate antimicrobial use.

Methods
A narrative review of the scientific literature on 

the diagnostic approach to and management of 
hospital-acquired fever in adults was conducted. 
A literature search was performed in the PubMed/
MEDLINE, Scopus, and Google Scholar databases, 
including publications from January 2000 through 
May 2026. Combinations of MeSH and DeCS terms 
related to hospital-acquired fever, nosocomial 
fever, fever in hospitalized patients, healthcare-
associated infection, drug fever, fever of unknown 
origin, diagnostic approach, biomarkers, critical 
care, antimicrobial stewardship, and their Spanish 
equivalents were used with Boolean operators 
(AND, OR). Systematic reviews, meta-analyses, 
clinical practice guidelines, consensus statements, 
and relevant observational studies were prioritized 
based on their methodological quality and clinical 
relevance. The retrieved evidence was critically 
appraised and thematically organized to develop 
a practical, evidence-based approach aimed at 
supporting clinical decision-making.

Hospital-acquired fever in adults: a practical diagnostic approach for clinicians
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Results

1. Initial bedside assessment: the six 
essential questions

The initial evaluation of a patient with hospital-
acquired fever should be systematic and guided by 
clinical probability, avoiding both the indiscriminate 
use of diagnostic tests and the empirical initiation of 
antimicrobial therapy in the absence of a reasonable 
diagnostic hypothesis (6). Before determining 
the appropriate diagnostic workup or treatment, 
clinicians should answer six essential questions that 
help guide the differential diagnosis, prioritize high-
yield investigations, and promptly identify patients 
requiring immediate intervention.

1.1. When did the fever begin?

The timing of fever onset is one of the first 
elements of clinical reasoning because it modifies 
the pretest probability of different etiologies (1). 
Fever should be interpreted in relation to the day of 
hospitalization, recent invasive procedures, surgical 
interventions, initiation of new medications, and the 
temporal pattern of fever (persistent or recurrent) 
(7). In general, febrile episodes occurring during 
the first days of hospitalization are more commonly 
related to inflammatory responses associated 
with the underlying disease, surgical trauma, 
invasive procedures, or medications, whereas fever 
developing after a prolonged hospital stay increases 
the likelihood of healthcare-associated infections 
(8). Recognizing this temporal evolution helps place 
the febrile episode into clinical context, refine the 
differential diagnosis, and prioritize the diagnostic 
evaluation.

1.2. Where is the most likely source of fever?

The physical examination is the cornerstone 
of the initial evaluation and should be performed 
systematically to identify the most likely anatomical 
source of fever, whether infectious or non-infectious 
(3). The examination should integrate the clinical 
context, recent medical history, and individual risk 
factors while carefully evaluating surgical wounds, 
skin, abdomen, chest, extremities, oral cavity, 
paranasal sinuses in intubated patients, and the 
insertion sites of invasive devices (6). The absence 
of localizing findings neither excludes infection nor 
confirms an alternative diagnosis; therefore, clinical 
findings should guide, rather than replace, further 
diagnostic investigations.

1.3. What has changed recently?

Many episodes of hospital-acquired fever can be 
explained by events occurring during the preceding 
24–72 hours. The evaluation should systematically 
review the introduction of new medications, 
invasive procedures, surgical interventions, 
blood transfusions, insertion or manipulation of 
intravascular devices, mechanical ventilation, 
parenteral nutrition, and any other relevant changes 
in the patient's clinical course (4,9). In many cases, 
this chronological review allows identification of 
the underlying cause of fever before additional 
diagnostic investigations are requested.

1.4. Who is the host?

Host characteristics determine the risk of 
infection, the spectrum of expected pathogens, 
and the likelihood of non-infectious causes (10). 
Recent major surgery, immunosuppression, 
neutropenia, solid organ transplantation, HIV 
infection, hematologic malignancies, diabetes 
mellitus, cirrhosis, or admission to an intensive care 
unit substantially modify the differential diagnosis 
(11) and should be considered from the outset of 
the evaluation.

1.5. Which invasive devices does the patient 
have? 

Every invasive device represents a potential 
source of fever and influences the spectrum of likely 
etiologies. The initial evaluation should include a 
systematic assessment of central and peripheral 
venous catheters, urinary catheters, endotracheal 
tubes, surgical drains, prosthetic devices, 
cardiovascular devices, and other invasive medical 
devices (6). In addition to increasing the risk of 
infection, these devices may also be associated with 
non-infectious complications, such as thrombosis or 
local inflammatory reactions, which should likewise 
be considered in the differential diagnosis (12).

1.6. Which microorganisms are most likely? 

Before obtaining cultures or initiating antimicrobial 
therapy, it is essential to determine the pathogens that 
are most likely according to the clinical context. The 
expected microbiology depends on the anatomical 
site involved, the duration of hospitalization, recent 
antimicrobial exposure, local epidemiology, prior 
colonization, and host characteristics (13). This 
approach allows rational selection of microbiological 
investigations and supports more appropriate 
empirical antimicrobial therapy when indicated.

Review article: Internal Medicine
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2. Diagnostic clues according to timing of 
fever onset

As previously discussed, the timing of fever is 
one of the main determinants of the differential 
diagnosis of hospital-acquired fever. From a practical 
standpoint, the temporal pattern allows clinicians to 
distinguish four scenarios with different diagnostic 
implications: early fever, late fever, persistent fever, 
and recurrent fever.

2.1. Early fever: a common physiological 
response, but not exclusively

Most episodes of fever occurring during the 
first 48–72 hours of hospitalization, particularly 
after major surgery, represent a physiological 
inflammatory response to tissue injury rather than 
an infectious complication. Surgical trauma triggers 
a systemic inflammatory response characterized by 
activation of macrophages, endothelial cells, and 
other components of the reticuloendothelial system, 
leading to the release of pro-inflammatory cytokines 
(8). The principal mediators include interleukin-1 
(IL-1), interleukin-6 (IL-6), tumor necrosis factor-
alpha (TNF-α), and interferon-gamma (IFN-γ), which 
stimulate prostaglandin E2 synthesis within the 
preoptic area of the hypothalamus, thereby raising 
the thermoregulatory set point and inducing fever 
(14). This response is part of the normal tissue repair 
process and, by itself, does not imply the presence 
of infection.

The magnitude of this inflammatory response 
correlates with the degree of tissue injury; 
consequently, fever is more common after major 
surgical procedures than after minimally invasive 
interventions (8). Among the cytokines involved, 
IL-6 has shown the strongest correlation with 
both the intensity and duration of fever during the 
early postoperative period, particularly following 
cardiovascular surgery, highlighting its role as one 
of the principal mediators of the acute inflammatory 
response (15).

Although inflammatory causes related to surgical 
trauma predominate during the first 48 hours 
after surgery, clinicians should maintain a high 
index of suspicion for potentially life-threatening 
complications when the clinical course is unfavorable 
(8). These include pulmonary aspiration, acute 
adrenal insufficiency, transfusion reactions, drug-
induced fever, thyroid storm in predisposed patients, 
and, less commonly, fulminant infections such as 
clostridial myonecrosis or necrotizing fascitis (16,17).

Finally, it is important to emphasize that although 
atelectasis has traditionally been regarded as one 
of the leading causes of early postoperative fever, 
the available evidence does not support a consistent 

causal association between these two conditions 
(18). Consequently, isolated atelectasis should 
not be considered a sufficient explanation for a 
febrile episode or should it delay the investigation 
of alternative diagnoses when the clinical context 
suggests otherwise.

2.2. Late fever: increasing likelihood of 
healthcare-associated infection

As the duration of hospitalization increases, the 
etiologic spectrum of fever progressively shifts 
because of the accumulation of healthcare-related 
risk factors (1,4). Continuous exposure to invasive 
devices, repeated procedures, broad-spectrum 
antimicrobials, and hospital microorganisms 
promotes colonization by potentially resistant 
pathogens and increases the risk of healthcare-
associated infections. Simultaneously, the severity 
of the underlying disease and disruption of the 
host's anatomical and immunological barriers further 
increase susceptibility to these infections (19). From 
a pathophysiological perspective, the development 
of a healthcare-associated infection usually requires 
the convergence of two processes: a host with 
impaired defenses and colonization by potentially 
pathogenic microorganisms, either through 
endogenous selection or cross-transmission within 
the hospital environment. The coexistence of these 
mechanisms explains the progressive increase in 
infection risk as hospitalization advances and the 
transition from predominantly community-acquired 
microbiology to pathogens characteristic of the 
healthcare setting (19).

Several studies have shown that the onset of fever 
after ten days of hospitalization is associated with an 
almost fourfold increase in the likelihood of bacterial 
infection (OR 3.98). Likewise, the concomitant 
presence of diabetes mellitus, a maximum 
temperature >38.7 °C, and leukocytosis >10 × 
109/L independently increases the probability of an 
infectious etiology (7). Similarly, prolonged exposure 
to invasive devices is one of the main determinants 
of nosocomial infection (6). The use of central venous 
catheters has been associated with more than a 
twelvefold increase in infection risk (OR 12.4), while 
mechanical ventilation confers a comparable increase 
in risk (OR 12.95). The duration of exposure to these 
devices is directly related to the development of 
healthcare-associated infections (20).

Cumulative exposure to antimicrobials 
represents another major determinant of late-
onset fever. In addition to selecting multidrug-
resistant microorganisms, antibiotics alter the 
normal host microbiota and promote colonization 
by opportunistic pathogens through selective 

Hospital-acquired fever in adults: a practical diagnostic approach for clinicians
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pressure (21). Previous antibiotic exposure has 
been associated with more than a sixfold increase 
in the risk of nosocomial infection (OR 6.64), with 
cephalosporins, carbapenems, and combination 
regimens being among the antimicrobial 
classes most consistently associated with this 
phenomenon. This exposure is also one of 
the main risk factors for Clostridioides difficile 
infection, extended-spectrum β-lactamase-
producing Gram-negative bacilli, vancomycin-
resistant enterococci, and invasive candidiasis 
(21,22).

As a result of these changes, the differential 
diagnosis also evolves. Beyond the first 48–72 hours 
of hospitalization, the likelihood of hospital-acquired 
pneumonia or ventilator-associated pneumonia, 
catheter-associated urinary tract infection, surgical 
site infection, catheter-related bloodstream infection, 
and venous thromboembolism progressively 
increases (20). Nevertheless, late-onset fever 
does not necessarily indicate infection. Drug 
fever, thromboembolic complications, acalculous 
cholecystitis, pancreatitis, inflammatory diseases, 
and several endocrine disorders remain important 
differential diagnoses and should be considered 
when the initial evaluation fails to identify an obvious 
infectious source (8).

2.3. Persistent fever

Persistent fever despite an appropriate initial 
evaluation should prompt not only expansion of the 
differential diagnosis but also reconsideration of the 
initial diagnostic hypothesis. In this setting, clinicians 
should reassess for occult infectious foci, device-
related complications, deep-seated infections, or 
inadequate source control, while also considering 
frequently overlooked non-infectious causes (3). 
Persistent fever should also trigger a comprehensive 
reassessment of the patient's history, physical 
examination, and previous investigations, as new 
diagnostic clues may emerge during hospitalization.

2.4. Recurrent fever

Likewise, recurrent fever should be distinguished 
from incomplete resolution of a previous infectious 
episode. The presence of well-defined afebrile 
intervals should prompt reconsideration of the initial 
diagnosis and evaluation for conditions characterized 
by episodic or fluctuating clinical courses (3). 
Although this pattern shares some features with fever 
of unknown origin, its interpretation should always be 
considered within the context of hospitalization and 
the interventions the patient has undergone (23).

Review article: Internal Medicine

Table I summarizes the temporal patterns of hospital-acquired fever, the predominant 

etiologies, key clinical clues, and the main diagnostic considerations.
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Table I. Diagnostic implications of the temporal pattern of hospital-acquired fever. Source: Prepared by the authors.
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3. Etiologies of hospital-acquired fever

Once the temporal pattern of the febrile episode 
has been established, the next step is to identify 
the most likely etiologies according to the clinical 
context. Although the definitive diagnosis often 
requires microbiological studies, imaging, or 
additional diagnostic procedures, organizing the 
differential diagnosis according to the anatomical 
source of infection and the pathophysiological 
mechanisms underlying non-infectious causes 
facilitate clinical reasoning and help prioritize the 
most likely diagnostic hypotheses.

3.1. Infectious causes

Infectious diseases represent one of the major 
etiologic groups of hospital-acquired fever and should 
be considered systematically because of the prognostic 
and therapeutic consequences of delayed diagnosis 
(6). However, their frequency varies considerably across 
different hospitalized populations, and a substantial 
proportion of febrile episodes are ultimately attributable 
to non-infectious causes (1,4,7). From a practical 
perspective, organizing infectious etiologies according to 
the anatomical site involved facilitates clinical reasoning, 
guides the selection of appropriate microbiological 
investigations, and contributes to a more rational 
empirical antimicrobial strategy when indicated. 

Review article: Internal Medicine

Table II. Infectious causes of hospital-acquired fever according to the most likely source. Source: 
Prepared by the authors.

3.2. Non-infectious causes

Non-infectious conditions account for between 
one-quarter and more than one-half of episodes of 
hospital-acquired fever, depending on the population 
studied, and are particularly common among critically 
ill and postoperative patients (1,4,7). Recognizing 
these conditions is essential to avoid unnecessary 

antimicrobial use, reduce low-yield diagnostic 
testing, and ensure timely treatment of potentially 
serious disorders. From a practical standpoint, 
these conditions can be classified according to their 
predominant pathophysiological mechanism, an 
approach that facilitates their integration into the 
diagnostic reasoning process and reduces the risk 
of overlooking clinically relevant diagnoses. 

Table II summarizes the principal infectious causes of hospital-acquired fever according 

to the most likely anatomical source.



	 S A N U MS A N U M   Revista Científico-Sanitaria	 2026 10(4):113	 S A N U MS A N U M   Revista Científico-Sanitaria	 2026 10(4):113	 S A N U MS A N U M   Revista Científico-Sanitaria	 2026 10(4):112

4. Diagnostic workup

4.1. Clinical reassessment: the cornerstone of 
evaluation

The diagnostic evaluation of hospital-acquired fever 
should begin with a systematic clinical reassessment 
before ordering additional diagnostic tests or 
broadening antimicrobial coverage. Repeated history-
taking and physical examination, together with the 
complete blood count, are the only components that 
have achieved universal consensus in the evaluation 
of hospital-acquired fever (6), underscoring that 
clinical judgment remains the primary determinant of 
subsequent diagnostic investigations.

The clinical history should reconstruct the patient's 
hospital course chronologically, from admission to 
the onset of fever, integrating the underlying disease, 
clinical progression, recent procedures, invasive 
devices, medication changes, particularly antimicrobial 
therapy, blood transfusions, previous microbiological 

results, and the development of new symptoms or 
signs (24). In many cases, this reassessment allows 
clinicians to reconsider the initial diagnostic hypothesis 
and guide targeted investigations before initiating an 
indiscriminate diagnostic workup.

The physical examination should be repeated 
systematically and directed by the clinical context, 
as new findings may emerge during hospitalization 
and substantially modify the differential diagnosis. 
Evaluation should begin with careful inspection of the 
skin and soft tissues, looking for erythema, induration, 
fluctuance, purulent drainage, or necrosis at surgical 
wounds and vascular catheter insertion sites, as well 
as pressure injuries, superficial thrombophlebitis, 
skin manifestations suggestive of drug reactions, or 
cutaneous signs of disseminated infection (25,26).

Examination of the head and neck should include 
inspection of the oral cavity and oropharynx for 
candidiasis, ulcerative lesions, or odontogenic 
infections, as well as palpation of the paranasal sinuses 

Hospital-acquired fever in adults: a practical diagnostic approach for clinicians

Table III. Non-infectious causes of hospital-acquired fever according to pathophysiologic mechanism. 
Source: Prepared by the authors.

Table III summarizes the principal non-infectious causes of hospital-acquired fever according 
to their pathophysiological mechanism.
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in patients with prolonged intubation or suspected 
nosocomial sinusitis (27). Lymphadenopathy should 
be assessed, and when infective endocarditis or 
candidemia is suspected, ophthalmologic examination 
may reveal findings suggestive of septic embolization 
or endophthalmitis (28).

Cardiovascular examination should focus on 
identifying new cardiac murmurs suggestive of infective 
endocarditis, signs of heart failure, abnormalities 
of peripheral perfusion, and findings suggestive of 
venous thromboembolic disease, such as unilateral 
limb swelling or calf tenderness (6).

Respiratory evaluation should assess respiratory rate 
and breathing pattern, use of accessory muscles, and 
the presence of crackles, diminished breath sounds, 
or signs of consolidation suggestive of pneumonia or 
pleural effusion (29).

Abdominal examination should include assessment 
for localized tenderness, guarding, peritoneal irritation, 
abdominal masses, hepatomegaly, splenomegaly, or 
ascites. In postoperative patients, careful inspection 
of surgical wounds is particularly important, and 
complications such as abscesses, hematomas, 
anastomotic leaks, or acalculous cholecystitis should 
be considered (8).

Genitourinary examination should assess signs 
of complicated urinary tract infection, costovertebral 
angle tenderness, and abnormalities at urinary 
catheter insertion sites (30). When clinically indicated, 
examination of the perineal and perirectal regions 
should also be performed.

Neurological evaluation should include assessment 
of mental status, focal neurological deficits, and 
signs of meningeal irritation. In patients with acute 
brain injury, central fever should be considered in the 
differential diagnosis (31).

Finally, musculoskeletal examination should focus 
on identifying septic arthritis or crystal-induced arthritis 
by assessing for warm, tender, or swollen joints with 
effusion, as well as localized vertebral tenderness 
suggestive of spondylodiscitis or spinal epidural 
abscess (28).

4.2. Initial laboratory evaluation

Laboratory tests should be requested selectively and 
always interpreted within the clinical context, as none 
has sufficient diagnostic accuracy to independently 
confirm or exclude infection. Their primary role is 
to identify organ dysfunction, guide the differential 
diagnosis, assess disease severity, and monitor the 
response to treatment.

A complete blood count is one of the few laboratory 
tests that has achieved universal consensus in the initial 
evaluation of hospital-acquired fever. Leukocytosis, left 
shift, neutropenia, eosinophilia, or thrombocytopenia 

may suggest different etiologies; however, none 
of these findings reliably distinguish infectious 
from non-infectious causes (24). Likewise, anemia 
or thrombocytopenia may suggest hematologic 
disorders, disseminated infections, or sepsis-related 
complications (32).

The initial laboratory evaluation should also include 
renal function, serum electrolytes, and liver function 
tests (24), as these investigations help identify 
infection-related organ dysfunction, provide diagnostic 
clues, and optimize the subsequent use of potentially 
nephrotoxic or hepatotoxic antimicrobial agents.

Serum lactate measurement is particularly 
useful in patients with suspected sepsis or tissue 
hypoperfusion because of its prognostic value and 
its ability to identify patients requiring immediate 
resuscitation. However, a normal lactate level does 
not exclude severe infection (32).

4.3. Microbiological studies: obtaining meaningful 
cultures

Microbiological investigations are essential for 
confirming the etiology of hospital-acquired fever, 
identifying the causative pathogen, and guiding 
targeted antimicrobial therapy (6). However, their 
diagnostic yield depends largely on appropriate 
specimen selection, timing of collection, and the 
pretest probability of infection. Indiscriminate culture 
collection in the absence of a reasonable clinical 
suspicion increases the likelihood of contaminant 
isolates, results that are difficult to interpret, and 
unnecessary antimicrobial treatment (33).

Whenever the patient's clinical condition permits, 
microbiological specimens should be obtained before 
initiating or modifying antimicrobial therapy, provided 
this does not delay treatment in patients with suspected 
sepsis or septic shock (32). Specimen selection should 
be guided by the clinical history, physical examination, 
and the most likely anatomical source of infection, 
avoiding routine cultures in the absence of a specific 
clinical indication.

Blood cultures are the most valuable microbiological 
test when bacteremia or endovascular infection is 
suspected; however, they should not be obtained 
routinely for every episode of hospital-acquired fever. 
Their indication should be based on the pretest 
probability of bacteremia and the patient's clinical 
context. Blood cultures should be obtained routinely in 
patients with a high probability (>50%) of bacteremia, 
including those with septic shock, suspected infective 
endocarditis or other endovascular infections, 
meningitis, necrotizing skin and soft tissue infections, 
severe intra-abdominal infections, or systemic infection 
in asplenic patients. They are also appropriate in 
patients with an intermediate probability of bacteremia 
when cultures from the primary site of infection cannot 

Review article: Internal Medicine
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be obtained before antimicrobial therapy or when 
empirical treatment cannot be delayed. In contrast, 
isolated fever, leukocytosis, or a localized infection 
without evidence of systemic involvement are not, by 
themselves, indications for obtaining blood cultures, as 
none of these findings reliably predicts bacteremia (34).

When indicated, current guidelines recommend 
obtaining at least two sets of blood cultures from 
separate venipuncture sites, preferably before 
antimicrobial therapy is initiated (32). In patients with 
suspected central venous catheter-related infection, 
simultaneous cultures should be obtained from the 
catheter and a peripheral vein to calculate the differential 
time to positivity, a strategy that improves diagnostic 
accuracy. In patients with multilumen catheters, 
specimens should be obtained from at least two lumens 
whenever feasible, thereby increasing diagnostic yield 
without replacing peripheral blood cultures (6,35).

Urine cultures should be reserved for patients 
with urinary symptoms, pyuria, or clinical suspicion 
of urinary tract infection. In patients with indwelling 
urinary catheters, specimens should be collected after 
catheter replacement rather than from the existing 
catheter in order to reduce contamination by colonizing 
microorganisms and improve microbiological 
interpretation (6).

Respiratory specimens should be obtained only 
when lower respiratory tract infection is suspected 
(6). Depending on the clinical scenario, these may 
include expectorated sputum, endotracheal aspirates, 
bronchoalveolar lavage, or protected bronchoscopic 
specimens. Interpretation of respiratory cultures should 
always be integrated with the clinical presentation and 
radiologic findings because of the high prevalence of 
respiratory tract colonization among hospitalized patients, 
particularly those receiving mechanical ventilation (29).

Cultures of surgical wounds, drains, fluid collections, 
or normally sterile body fluids should be obtained only 
when there are clinical findings suggestive of infection. 
Conversely, routine culture of surgical drains, removed 
catheter tips, or superficial secretions in the absence 
of clinical evidence of infection has a low diagnostic 
yield and is not routinely recommended (36).

Multiplex molecular assays (multiplex PCR) 
have transformed the microbiological diagnosis 
of hospital-acquired infections by enabling rapid 
identification of microorganisms and, in some cases, 
antimicrobial resistance genes directly from clinical 
specimens or positive blood cultures. Compared with 
conventional methods, these assays reduce the time 
to microbiological identification from 48–96 hours to 
approximately 1.5–8 hours, facilitating earlier therapeutic 
decisions, particularly in critically ill patients (37).

Their greatest clinical utility has been demonstrated 
in three scenarios. The first is bacteremia, where 
multiplex assays performed on positive blood cultures 

identify pathogens and resistance determinants with 
sensitivities approaching 97% and specificities close 
to 100%, facilitating both early escalation for resistant 
pathogens and de-escalation when susceptible 
organisms are identified (37). The second is hospital-
acquired pneumonia and ventilator-associated 
pneumonia, where multiplex respiratory panels provide 
a higher diagnostic yield than conventional cultures, 
particularly in patients who have already received 
antimicrobial therapy (37,38). Finally, these techniques 
are especially useful in immunocompromised patients, 
those with neutropenia, or patients with suspected 
infections caused by fastidious microorganisms, in 
whom early microbiological diagnosis may substantially 
alter therapeutic management (37).

Nevertheless, molecular test results should always 
be interpreted within the clinical context. Detection 
of microbial DNA does not reliably distinguish 
colonization from active infection, particularly in 
respiratory specimens, nor does it provide a complete 
antimicrobial susceptibility profile (37). Furthermore, 
a negative result does not exclude all potential 
pathogens, whereas a positive result may reflect 
nonviable microorganisms or previous colonization. 
For these reasons, molecular assays complement 
rather than replace conventional cultures, which 
remain indispensable for confirming the diagnosis and 
performing antimicrobial susceptibility testing.

Available evidence suggests that the greatest clinical 
benefit of these assays is achieved when their results 
are integrated into antimicrobial stewardship programs. 
Their principal advantage lies in reducing the time to 
appropriate therapy and facilitating early antimicrobial 
de-escalation rather than independently reducing 
mortality or the overall duration of antibiotic therapy (37).

Similarly, testing for Clostridioides difficile should 
be limited to patients with clinically significant 
diarrhea and compatible risk factors, avoiding testing 
in asymptomatic individuals, who are more likely to 
represent colonization rather than active infection (39).

4.4. Imaging studies: a targeted approach

Imaging studies should be requested to address 
a specific clinical hypothesis rather than as part of 
the routine evaluation of every patient with hospital-
acquired fever. The imaging modality should be 
selected according to the suspected organ system, 
the patient's clinical stability, and the pretest probability 
of disease. In the absence of localizing clinical findings, 
indiscriminate imaging increases incidental findings 
and rarely improves diagnostic yield.

Respiratory system. Chest radiography remains 
the initial imaging study in patients with suspected 
respiratory infection, particularly when cough, 
hypoxemia, increased respiratory secretions, abnormal 
lung auscultation, or respiratory deterioration are 
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present. In critically ill patients or when chest radiographs 
are inconclusive, chest computed tomography (CT) 
can identify consolidations, abscesses, empyema, or 
complications not evident on conventional radiography. 
Lung ultrasound is a useful bedside alternative for 
detecting pulmonary consolidations and pleural 
effusions when adequate expertise is available (6).

Abdominal and pelvic system. Abdominal 
ultrasound is the initial imaging modality in patients 
with abdominal pain, abnormal liver function tests, 
or suspected acalculous cholecystitis, cholangitis, 
or hepatic abscesses. Contrast-enhanced CT is the 
imaging modality of choice for identifying intra-
abdominal collections, anastomotic leaks, complicated 
pancreatitis, bowel perforation, and other deep 
postoperative complications (6).

Cardiovascular system and intravascular devices. 
Echocardiography should be considered in patients 
with persistent bacteremia, positive blood cultures 
for Staphylococcus aureus or Enterococcus spp., 
suspected infective endocarditis, or intracardiac devices 
(28). Venous Doppler ultrasonography is indicated when 
deep vein thrombosis is clinically suspected.

Central nervous system and musculoskeletal 
system. CT or magnetic resonance imaging (MRI) 
should be reserved for patients with focal neurological 
deficits, altered mental status, or suspected brain 
abscess, spondylodiscitis, osteomyelitis, or spinal 
epidural abscess (40). Similarly, musculoskeletal 
ultrasound may facilitate the identification of joint 
effusions amenable to arthrocentesis.

Advanced imaging techniques. When fever persists 
despite a negative conventional evaluation and there 
remains a high suspicion of infection or inflammation, 
^18F-fluorodeoxyglucose positron emission 
tomography/computed tomography (^18F-FDG PET/
CT) may help localize deep-seated infections, vascular 
infections, infected prosthetic devices, or occult 
malignancies, particularly in patients with prolonged 
fever without an established diagnosis (41,42).

5. Biomarkers in clinical decision-making
Biomarkers are complementary tools in the 

evaluation of hospital-acquired fever; however, none 
has sufficient diagnostic accuracy to independently 
confirm or exclude infection. Their interpretation 
should always be integrated with the clinical history, 
physical examination, microbiological studies, and 
imaging findings. Their principal role is to modify the 
clinical probability of infection, monitor the response to 
treatment, and support antimicrobial-related decisions 
rather than establish a definitive diagnosis.

Procalcitonin

Procalcitonin (PCT) is the biomarker with the 
greatest utility in supporting the evaluation of 

suspected bacterial infection. The Society of Critical 
Care Medicine and the Infectious Diseases Society 
of America recommend its use only as an adjunct 
to clinical assessment in patients with a low or 
intermediate probability of bacterial infection. In 
contrast, in patients with a high clinical suspicion 
of infection, PCT should not be used to delay 
initiation of antimicrobial therapy or to exclude 
infection (6). Its main clinical value lies in monitoring 
treatment response and supporting antimicrobial 
de-escalation, as it is more specific than C-reactive 
protein for bacterial infection.

C-reactive protein

C-reactive protein (CRP) is a widely available acute-
phase reactant but has limited specificity because 
it increases in both infectious and numerous non-
infectious inflammatory conditions. Consequently, 
a single measurement has limited diagnostic value, 
whereas serial measurements are primarily useful 
for monitoring the inflammatory response over time. 
Overall, PCT has a greater ability to distinguish bacterial 
infection from other causes of inflammation (43).

Biomarkers for selected pathogens

Some biomarkers are useful only in specific clinical 
settings and should not be requested as part of the 
routine evaluation of hospital-acquired fever. These 
include β-D-glucan and galactomannan for suspected 
invasive fungal infections, cryptococcal antigen, 
urinary Histoplasma antigen in endemic areas, and 
cytomegalovirus PCR in immunocompromised 
patients (44). These tests should always be 
interpreted in conjunction with the epidemiological 
context, the patient's immune status, and the 
microbiological and imaging findings, as an isolated 
positive or negative result rarely establishes the 
diagnosis.

Biomarkers should be regarded as tools that support 
clinical decision-making rather than substitutes for 
clinical judgment. Their greatest value lies in modifying 
the probability of infection when diagnostic uncertainty 
exists and in promoting more rational antimicrobial use.

6. Practical diagnostic algorithm
To facilitate the practical application of the 

concepts discussed throughout this review, Figure 1 
summarizes a stepwise diagnostic approach to adults 
who develop new-onset fever during hospitalization. 
The algorithm integrates assessment of clinical 
stability, bedside reassessment, interpretation of 
the temporal pattern of fever, identification of the 
most likely anatomical source, and the rational use 
of laboratory tests, microbiological studies, imaging, 
and biomarkers. It is intended to support clinical 
reasoning and should be adapted to the patient's 
clinical condition and local epidemiology.
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Figure 1. Practical diag-
nostic algorithm for the 
evaluation of adults with 
new-onset fever during 
hospitalization. Source: 
Prepared by the authors.
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Discussion
Hospital-acquired fever remains one of the 

greatest diagnostic challenges in clinical practice 
because it represents a clinical syndrome with 
numerous infectious and non-infectious etiologies. 
Throughout hospitalization, the probability of 
different causes changes according to the patient's 
clinical course, procedures performed, exposure 
to invasive devices, antimicrobial therapy, and 
other therapeutic interventions. In this context, no 
single clinical finding, biomarker, or diagnostic test 
has sufficient accuracy to independently establish 
or exclude the diagnosis.

This review proposes a sequential diagnostic 
approach based on repeated clinical reassessment, 
interpretation of the timing of fever onset, and the 
rational use of laboratory tests, microbiological 
studies, biomarkers, and imaging. Such an 
approach helps prioritize the most likely diagnostic 
hypotheses, facilitates early recognition of non-
infectious causes, and reduces the unnecessary 
use of diagnostic investigations and antimicrobial 
therapy.

Common diagnostic pitfalls in hospital-acquired 
fever

•   �Assuming that every episode of fever is caused 
by an infection. 

•   �Initiating empirical antimicrobial therapy before 
adequate clinical reassessment, except in 
patients with suspected sepsis or septic shock. 

•   �Ordering blood cultures or other microbiological 
cultures routinely without a specific clinical 
indication. 

•   �Requesting imaging studies without a clear 
diagnostic hypothesis. 

•   �Attributing early postoperative fever solely to 
atelectasis. 

•   �Failing to review recently introduced 
medications as a potential cause of fever. 

•   �Omitting systematic inspection of invasive 
devices, surgical wounds, and pressure ulcers 
during each clinical reassessment. 

•   �Interpreting C-reactive protein or procalcitonin 
in isolation, without considering the clinical 
context. 

•   �Prematurely excluding non-infectious causes 
after negative microbiological studies. 

•   �Basing diagnostic decisions on a single clinical 
assessment rather than performing repeated 
bedside reassessments.

Conclusions
Hospital-acquired fever is a clinical syndrome 

with a broad differential diagnosis and should 
not be considered synonymous with infection. 
Its evaluation requires a structured approach that 
integrates the timing of fever onset, repeated 
clinical reassessment, host characteristics, and 
the rational use of laboratory tests, microbiological 
studies, biomarkers, and imaging. Selecting 
diagnostic investigations according to the clinical 
probability improves diagnostic accuracy, facilitates 
the early recognition of non-infectious causes, 
and helps avoid unnecessary investigations and 
treatments. The systematic application of this 
approach, complemented by a practical diagnostic 
algorithm, may optimize clinical decision-making 
and promote more judicious antimicrobial use in 
hospitalized patients.
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