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Summary 

Bacterial infections are one of the major reasons for 
patients presenting to the ED - and the main cause 
of death in elderly patients. It is important to identify 
elderly patients with bacterial infections early and 
initiate treatment in the ED for a better outcome. 
However, an infection in an elderly patient can be 
difficult to assess, as symptoms are often atypical. 

Older patients represent an increasing population 

in the emergency department as a result of the 
demographic shift. Bacterial infections are one 
of the major reasons for ED visits and the main 
cause of death in the elderly. Thus, it is important 
to identify elderly patients with bacterial infections 
early and initiate emergency department 
therapeutic bundles for a better outcome. 

An infection in older patients is difficult to assess 
in the emergency department due to atypical 
presenting symptoms. The recognition of the vital 
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threat and the diagnosis of infections in elderly 
emergency patients is a complex task and even 
subtle changes in the clinical status need to be 
recognized. 

For the diagnosis of an infection in elderly 
emergency room patients non-specific symptoms, 
the pre-existing functionality, worsening of 
comorbidities, vital signs, acute mental status 
changes and laboratory values including 
biomarkers (C-reactive protein (CRP) and procal-
citonin (PCT)) need to be taken into account. CRP 
and PCT interpreted in the clinical context facilitate 
the diagnosis of an infection. 

Introduction

As a result of the demographic shift the rate of 
elderly patients presenting to the emergency 
department is steadily increasing [1]. In western 
societies elderly patients account for up to a 
quarter of visits in the emergency department 
(ED). 

The geriatric patient is defined by multimorbidity, 
functional decline and loss of autonomy [2]. 
Main presenting causes in the ED are neuropsy-
chiatric disorders, cardiovascular disease, adverse 
drug effects, abdominal pain, social reasons and 
infections [3]. 

Infections are the main causes of death in 
elderly patients [2]. The mortality risk of patients 
presenting to the ED increases significantly with 
age, and it is also affected by the presence of 
chronic diseases. Coexisting chronic diseases 
(comorbidities) increase with age and elderly 
emergency room patients are at higher risk of 
complications. Major comorbidities that promote 
an infection in the elderly are diabetes mellitus and 
the presence of chronic heart failure. 

To diagnose and treat infections in elderly 
emergency patient requires higher effort [4]. 
They present with “non-specific” and “atypical” 

symptoms like falls, reduced functionality, 
shortness of breath, incontinence, syncope, 
nausea/vomiting or delirium [1]. Infections in the 
elderly are frequently atypical and non-specific 
complaints are the reason for presentation, 
complicating the diagnosis [3]. 

Geriatric emergency room patients present in up 
to 20% of the cases with non-specific symptoms 
[5]. The median age of patients with non-specific 
complaints is 82 years and they possess on average 
four comorbidities. A serious condition is found 
in 59% of emergency patients with unspecific 
complaints [6]. 

In 14 % a pneumonia and 13% a urinary-tract 
infection is the definitive diagnosis [7]. Multiple 
complex comorbidities further complicate the 
diagnosis and pre-existing disease have to be 
distinguished from new acute disease. Elderly 
emergency patients are frequently undertriaged 
by triage tools like the „Emergency Severity 
Index (ESI)“: The high treatment urgency is not 
recognized [8].

Infections in elderly emergency room 
patients

Immunological changes, altered functionality, 
decreased reserves, multimorbidity and a reduced 
barrier function of the skin/mucous membranes 
promote the occurrence of infections in elderly 
patients [2]. The aging of the immune system is 
called immunosenescence [9]. 

Elderly patients with bacterial infections possess 
a reduced local and systemic response and 
present with other clinical characteristics than 
young patients. A classical systemic inflammatory 
response (body temperature less than 36°C or 
greater than 38 °C, heart rate >90 beats per minute, 
tachypnea >20 breaths per minute, white blood cell 
count less than 4,000 cells/mm³ or greater than 
12,000 cells/mm³) is often not observed. 
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The most common infections in elderly patients are 
urinary-tract infections (22%), pneumonia (25%) 
and sepsis/bacteremia (18%) [3].  

In emergency medicine it is an essential aim to 
quickly diagnose time-critical diseases, carry out 
risk stratification and treat the disease. To diagnose 
infections in elderly emergency room patients 
is difficult for health professionals [1]. Signs and 
symptoms of infections in elderly emergency 
patients are more subtle and masked compared 
to younger patients and therefore the affected 
vulnerable patients need to be examined more 
carefully.
 
In patients with non-specific complaints the correct 
diagnosis pneumonia was found in 68% and a 
urinary-tract infection in 47% in the emergency 
department when compared with the hospital 
discharge diagnose, demonstrating the diagnostic 
difficulties [10]. 

Elderly emergency room patients with community-
acquired pneumonia (CAP), for example, do not 
present with classical symptoms such as fever, cough 
and/or sputum. Rather, they present with acute 
respiratory distress and impaired consciousness or 
with other types of symptom (reduced functionality 
or impaired chronic diseases) [11]. 

Pathological changes in vital parameters are often 
less pronounced or can be completely missing in 
the elderly [12]. For example, tachycardia can be 
absent in serious infections and sepsis [3]. A key 
criterion for the diagnosis of an acute infection is 
the increased core body temperature. The cardinal 
symptom of a bacterial infection fever is absent in 
about 30% of all cases [13]. 

Elderly patients with pneumonia present in a 
significant percentage (up to 36%) without an 
elevated body temperature [11, 14]. This can be 
partially explained by the limit of fever (limits 
inconsistently defined with 38 °C or 38.3 °C) not 
being specific for the elderly [15]. 

In a prospective study in unselected emergency 
patients older than 75 years, it was demonstrated 
that a tympanal measured body temperature 
higher than 37.3 °C and a rectally measured body 
temperature higher than 37.8 °C can already be 
interpreted as a sign of a bacterial infection [16]. 

A qualitative disturbance of consciousness, such 
as acute confusion or altered vigilance as part of 
delirium is one of the most important manifes-
tations of atypical complaints in the elderly, which 
is often associated with an infection [17]. In the 
absence of fever, the presence of a delirium is 
often the only symptom of acute infection among 
the elderly. 

PCT and CRP as biomarkers of bacterial 
infections in elderly emergency room 
patients

Elderly emergency patients presenting with atypical 
symptoms need to be examined carefully. There is 
an essential relevance for the use of biomarkers of 
bacterial infections in ED: A recent study has shown 
that current cut-off levels of body temperature 
are not reliable parameters for diagnosing 
bacterial infections in elderly patients [16]. Also 
the leukocyte count is an unreliable parameter 
in elderly patients. Leukocytosis may initially be 
absent or only minimally changed [11]. 

In elderly patients with cholecystitis no leukocytosis 
increase was found in 41% [18]. In elderly patients 
with pneumonia a seven-fold increased mortality 
was found in patients without leukocytosis. A 
reduced or absent systemic inflammatory response 
is therefore an important factor that is associated 
with an increased mortality [19]. 

It is therefore essential to identify elderly patients 
without systemic inflammatory response at an 
early stage in order to reduce the risk of death. 

An opportunity for the detection of an infection is 
the use of biomarkers. Six hours after a bacterial 
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infection CRP begins to rise and the peak is reached 
after 48 hours [9]. CRP possesses a half-life of 19 
hours. 

The half-life of CRP is not influenced by comorbidities 
and can hence be used for therapeutic monitoring 
in the elderly. In elderly patients there is a reduced 
CRP response to bacterial infections, but without 
clinical significance [20]. In elderly emergency 
patients CRP is a useful biomarker to predict early 
bacterial infection with higher sensitivity compared 
to leukocyte count [21]. 

In addition, the use of procalcitonin (PCT) is a 
valuable diagnostic alternative in the evaluation 
of acute infections, reflecting the prognosis and 

severity of pneumonia even in elderly patients 
[22]. In a recent meta-analysis diagnostic accuracy 
of PCT was not inferior in elderly patients with 
sepsis compared to younger patients; hence it is 
not influenced by immunosenescence [23]. 

The overall sensitivity and specificity was 83%. 
Of note, CRP levels displayed a higher sensitivity 
(91%), but a lower specificity (36%) compared to 
PCT. Subsequently, the authors conclude that 
PCT is helpful for the diagnosis of sepsis in elderly 
patients. 

Due to the imperfect diagnostic accuracy, PCT 
levels in the elderly should always be interpreted in 
the context of clinical findings. Specifically, the use 

Vital parameters: Heart rate, oxygen 
saturation, blood pressure, GCS, 
respiratory rate, temperature (Fever ≥ 
37.8° C), Emergency Severity Index

Biomarkers: CRP and PCT interpreted in 
the clinical context

Infection in the elderly

Empirically calculated anti-infective therapy (<1 hour)

Atypical symptoms: Falls, reduced 
functionality, incontinence, delirium, 
shortness of breath, syncope, nausea and 
vomiting

Diagnostic investigations: Chest 
radiography, ultrasound, CT scan, 12-lead 
electrocardiogram (cardiac comorbidity)

Phisical Examination: Major focus on 
examination of chest (dyspnea), 
abdominal (pain and dysuria), heart, skin 
and neurological examination including 
evaluation of new cognitive impairment 
(delirium)

Laboratory values: Blood count 
(leukocytosis or leukopenia), lactate. 
clotting, urea, creatinine, electrolytes, 
glucose, liver enzymes, blood cultures, 
arterial blood gas, urinalysis, sputum 
culture

Patient history: Pre-existing 
functionality, comorbidities and acute 
worsening of comorbidities, former 
hospital files, nursing home. bedridden, 
etc.

FIG. 1: Detection of bacterial infections in elderly emergency room patients. Different variables should be considered 
in diagnostic decision making within the clinical context.

CT ~computerized tomography 
GCS ~Glasgow coma score
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of biomarkers in elderly patients in the emergency 
room may help to recognize a severe infection, 
adds information to the clinical finding and helps 
initiate the necessary treatment. 

In elderly emergency room patients with 
non-specific symptoms (described above) a 
bacterial infection should always be considered 
in the differential diagnosis and biomarkers could 
be used to facilitate the diagnosis. In the ED it 
has been demonstrated that implementation of 
standardized care bundles for the predominant 
ED infection community-acquired pneumonia is 
associated with a 21% relative risk reduction of 
in-hospital mortality [24]. 

Standardization of diagnostic and therapeutic 
processes in the ED improves outcome of patients 
hospitalized for CAP. Indeed, the determination of 
an inflammation parameter (CRP or PCT) in serum 
at admission and during the course of 3-5 days is 
recommended in the German S3 guideline of the 
competence network CAPNETZ for pneumonia 
[25]. 

Recognizing infections in elderly emergency 
patients is a complex task that needs to take 
into account non-specific symptoms, vital signs, 
laboratory values including biomarkers (CRP and 
PCT), the pre-existing functionality of the patients, 
worsening of comorbidities and acute changes of 
the mental status [1]. In the presence of an infection 
this multimodal approach allows doctors to begin 
empirically calculated anti-infective therapy as 
early as possible, see Fig. 1 for an overview.

Conclusion 

Due to demographic change emergency 
departments face an increasing need for care of 
elderly patients. Acute infections are the main 
cause of death in the elderly. The recognition of 
the vital threat and the diagnosis of infections in 
elderly emergency patients is a complex task and 
even subtle changes in the clinical status must be 
considered. 

For the diagnosis of an infection, non-specific 
symptoms, vital signs, laboratory values, 
the pre-existing functionality, worsening of 
comorbidities and acute mental status changes 
must be taken into account [1]. If an infection is 
assumed in an elderly emergency room patient, 
PCT or CRP must be measured and interpreted in 
the clinical context. 

In the presence of an infection it is essential to 
initiate the empirically calculated anti-infective 
therapy promptly in a standardized manner. 
Geriatric emergency expertise is of major 
importance to solve this difficult task.
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