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Age- and sex-related differences in community-acquired 
pneumonia at presentation to the emergency department: a 
retrospective cohort study
Svenja Raviolia, Célina Germanna, Rebecca Gyglia,  
Aristomenis K. Exadaktylosb and Gregor Lindnera 

Background and importance Because of 
its associated high morbidity and mortality, early 
identification and treatment of community-acquired 
pneumonia (CAP) are essential.

Objectives To investigate age- and sex-related 
differences in clinical symptoms, radiologic findings 
and outcomes in patients presenting to the emergency 
department (ED) with CAP.

Design Retrospective cohort study.

Setting and participants Patients admitted to one 
Swiss ED with radiologically confirmed CAP between 1 
January 2017 and 31 December 2018.

Outcome measures and analysis Primary aim 
was to evaluate differences in clinical and radiologic 
presentation of men vs. women and patients >65 years vs. 
<65 years with CAP. Secondary outcomes were age- and 
sex-related differences in terms of Pneumonia Severity 
Index (PSI) risk class, need for ICU referral, mechanical 
ventilation, in-hospital mortality, 30-day readmission and 
180-day pneumonia recurrence.

Main results In total 467 patients with CAP were 
included. 211 were women (45%). 317 were ≥65 years 
(68%), of which 145 were women (46%). Older patients 
less commonly reported chest pain (13 vs. 27%; effect 
size 14%; 95% CI, 0.07–0.23), fever (39 vs. 53%, effect size 
14%; 95% CI, 0.05–0.24), chills (6 vs. 20%; effect size 14%; 
95% CI, 0.08–0.0.214), cough (44 vs. 57%; effect size 13%; 
95% CI, 0.03–0.22), headache (5 vs. 15%, effect size 10%, 

95% CI, 0.04–0.17) and myalgias (5 vs. 19%; effect size 
14%; 95% CI, 0.07–0.21). However, 85% of patients with 
no symptoms were ≥65 years. PSI was lower in women 
[95 (SD 31) vs. 104 (SD 31); 95% CI, −14.44 to 2.35] and 
sputum was more common in men (32 vs. 22%; effect size 
10%; 95% CI, −0.18 to −0.02). Raw mortality was higher in 
elderly patients [14 vs. 3%; odds ratio (OR), 4.67; 95% CI, 
1.81–12.05], whereas it was similar in men and women (11 
vs. 10%; OR, 1.22; 95% CI, 0.67–2.23).

Conclusion Patients, less than 65 years with CAP 
presenting to the ED had significantly more typical 
symptoms such as chest pain, fever, chills, cough, 
headache and myalgias than those being above 65 years. 
No relevant differences between men and women were 
found in clinical presentation, except for PSI on admission, 
and radiologic findings and neither age nor sex was 
a predictor for mortality in CAP. European Journal of 
Emergency Medicine XXX: 000–000 Copyright © 2022 
Wolters Kluwer Health, Inc. All rights reserved.
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Introduction
Community-acquired pneumonia (CAP) is one of the 
leading causes of morbidity and mortality worldwide and 
yet evidence regarding identification or management of 
patients with predisposition or risk factors remains scarce 
[1]. In the USA, the mortality of patients having been 
hospitalized for CAP was 30.6% 1 year after discharge [2]. 
The diagnosis of CAP requires a combination of compati-
ble symptoms and clinical findings or radiologic evidence 
of apulmonary infiltrate [1,3]. Differences in the clinical 
presentation of CAP, especially in elderly or immunocom-
promised patients, might complicate early diagnosis and 
treatment. In the elderly population, commonly defined 

as individuals aged older than 65 years, atypical clinical 
presentation of CAP is often associated with fewer symp-
toms [4–6] and different treatment approaches are dis-
cussed [7]. This is even more important in view of the 
continuously rising number of elderly patients admit-
ted to the emergency department (ED): in a retrospec-
tive analysis, the number of patients aged ≥65 years rose 
from 33 to 37.8% between 2015 and 2018 [8]. The sever-
ity assessment tools Confusion, Urea, Respiratory rate, 
Blood pressure and Pneumonia Severity Index (PSI) 
were both associated with mortality in elderly patients 
[9]. In terms of sex-related differences, evidence on CAP 
is even rarer. Several studies report age- and sex-related 
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differences in CAP: male sex was found to be associated 
with perioperative pneumonia in geriatric patients with 
hip fractures [10]. Furthermore, elderly men hospitalized 
for CAP showed higher mortality independent of age, 
residency before admission, comorbidities and microbio-
logic etiology [11]. There are several studies reporting an 
association of male sex with poor outcomes in pneumonia 
[11–13]. In terms of microbial pathogens, the incidence 
of CAP due to infection with Legionella pneumophila 
was 10 times increased in men and the male sex was 
found to be associated with pulmonary infections with 
Chlamydophila spp. in Spain [14]. Another study investi-
gating atypical causative agents of CAP in inpatients also 
identified an association with the male sex [15]. Contrary 
to these findings, no significant sex difference was found 
in terms of outcome or resource utilization in critically ill 
patients with pneumonia on ICU treatment [16].

In emergency medicine, evidence on age- or sex-related 
differences in patients with CAP is rare. Therefore, the 
primary aim of this study was to evaluate differences 
in clinical and radiologic presentation of men, women, 
elderly and younger patients presenting to the ED with 
CAP.

Materials and methods
Study design and setting
This retrospective cohort study was performed at the ED 
of the Buergerspital Solothurn, a secondary care center, 
between 1 January 2017 and 31 December 2018. Data 
until 30 June 2019 were included to evaluate the 30-day 
readmission and 180-day pneumonia recurrence rate 
defined as readmission to the same hospital till day 180 
after discharge.

Objectives
The primary aim of the study was to investigate differ-
ences in clinical and radiological presentation of patients 
with CAP in terms of age and sex. Secondary outcomes 
were age- and sex-related differences regarding dis-
ease severity expressed by PSI risk class, need for ICU 
treatment, need for mechanical ventilation, in-hospital 
mortality, 30-day readmission and 180-day pneumonia 
recurrence rate.

Patients
All patients admitted to the ED of the Buergerspital 
Solothurn, a secondary care center, between 1 January 
2017 and 31 December 2018 were screened for CAP. CAP 
was defined as an acute infection of the pulmonary paren-
chyma acquired outside the hospital with a radiologically 
demonstrated presence of an infiltrate and presence of 
compatible clinical presentation [17]. CAP was identified 
by screening the electronic patients’ chart and following 
verification by the study physicians. Sex was defined as 
the binary biologic term male or female as given in the 
respective literature [18,19]. However, for the sake of 

readability, the terms men/women and male/female will 
be used interchangeably throughout the article. Patients 
younger than 18 years and those who written or verbally 
withdrew consent for use of their data for scientific pur-
poses were excluded from the study.

Measurements
Of all patients data on age, sex, diagnosis of CAP, medica-
tion on admission and PSI were gathered by chart review 
as was recently published [20,21]. Diagnosis of CAP was 
made according to current joint guidelines from Germany, 
Austria and Switzerland [22]. Patients were classified as 
elderly when aged ≥65 years [4,5,8]. Outcome measures 
included the need for ICU admission and/or mechani-
cal ventilation, 30-day readmission, 180-day pneumonia 
recurrence and in-hospital mortality during the initial hos-
pitalization. In addition, data on clinical symptoms at pres-
entation, vital signs in the ED, laboratory parameters (i.e. 
blood count, C-reactive protein levels, procalcitonin, serum 
creatinine and arterial blood gas analysis), supplemental 
oxygen use as well as radiological findings were obtained by 
chart review. Symptoms were classified as chest pain, fever, 
chills, cough, sputum, dyspnea, headache and myalgia [3]. 
If no information on symptoms was documented, symp-
toms were classified as ‘not present’. Fever was defined as 
a measured tympanic temperature of ≥38.5 °C. Radiologic 
diagnostics included conventional X-rays as well as com-
puted tomography of the chest and findings were classified 
into the presence of pleural effusion, presence of bilateral 
infiltrates and the number of affected lobes. All charts were 
screened and reviewed by three persons (C.G., R.G. and 
S.R.). The study protocol was reviewed and approved by 
the local ethics committee ‘Ethikkommission Nordwest- 
und Zentralschweiz’ (project-ID 2021-00442).

Statistical analysis
After completion of data collection, data were cleaned 
and outliers [>95% confidence interval (CI)] were recon-
firmed or corrected. Data were exported to a statistical 
software package (SPSS for Macintosh, version 28; SPSS 
Inc; Chicago, Illinois, USA) for analysis. Continuous data 
are presented as mean and SD or median and interquartile 
ranges. Categorical data are presented as absolute counts 
and percentages. Between-group comparisons of contin-
uous variables were performed using Mann–Whitney-U 
test. Categorical variables were compared using the χ2 
test or Fisher’s exact test.

Results
Between 1 January 2017 and 31 December 2018 a total 
of 19.948 ED consultations with measurements of 
serum sodium and potassium were reported. In total 467 
patients fulfilled the criteria for CAP of which 256 were 
men (55%) and 211 were women (45%). The mean age 
was 70 years (SD 18). Table 1 shows an overview of the 
baseline characteristics of all patients with CAP.
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Comparison between elderly and younger patients with 
community-acquired pneumonia
In total, 317 patients were ≥65 years old (68%), of which 
145 were women (46%). Mean PSI was significantly 
higher in patients ≥65 years [72 (SD 30) vs. 109 (SD 31); 
95% CI, −43.52 to 32.18] and so was PSI risk class [2 (SD 
1.1) vs. 4 (SD 0.8); 95% CI, −1.99 to 1.61). History of cere-
brovascular disease and presence of altered mental status 
on admission to the ED were significantly more common 
in elderly patients, who were more often nursing home 
residents. Details are given in Table 2.

Regarding symptoms, chest pain on presentation was 
significantly less commonly reported in patients older 
than 65 years (13 vs. 27%; effect size 14%; 95% CI, 0.07–
0.23) and so was fever (39 vs. 53%; effect size 14%; 95% 
CI, 0.05–0.24), chills (6 vs. 20%; effect size 14%; 95% CI, 
0.08–0.0.214), cough (44 vs. 57%; effect size 13%; 95% 
CI, 0.03–0.22), headache (5 vs. 15%; effect size 10%; 
95% CI, 0.04–0.17) and myalgias (5 vs. 19%; effect size 
14%; 95% CI, 0.07–0.21). No difference for the presence 
of dyspnea and sputum on presentation to the ED was 
found between age groups. Details on the presence of 
symptoms in the investigated age groups are given in 
Table  3 and the distribution of symptoms in elderly 
and younger patients is depicted in Fig. 1. The need for 
supplemental oxygen therapy during ED stay was sig-
nificantly more common in elderly patients (21 vs. 8%; 
P = 0.006).

In terms of radiologic findings, no age-related difference 
was seen concerning the presence of pleural effusion at 
presentation to the ED [17 vs. 22%; odds ratio (OR), 1.42; 
95% CI, 0.86–2.35]. Bilateral pneumonia was similarly 
common in both groups (17 vs. 20%; OR, 1.22; 95% CI, 
0.73–2.03).

Elderly patients had significantly higher SBP while lower 
DBP, lower heart rate, lower body temperature as well 
as lower oxygen saturation. Hemoglobin was significantly 
lower, whereas serum creatinine, urea, potassium as well 
as sodium were significantly higher in patients 65 years or 
older. Table 4 provides details on the differences in vital 
signs and laboratory parameters between age groups.

Uncorrected mortality was higher in elderly patients (14 
vs. 3%; OR, 4.67; 95% CI, 1.81–12.05). No difference was 
found concerning the proportions of intermediate care 
unit (IMC)/ICU treatment (17 vs. 14%; OR, 0.79; 95% 
CI, 0.47–1.34). Moreover, need for noninvasive and inva-
sive ventilation (5 vs. 3%; P = 0.55) was similar between 
groups. In addition, no difference in 30-day readmission 
(14 vs. 11%; OR, 0.79; 95% CI, 0.44–1.40) and 180-day 
pneumonia recurrence rates (10 vs. 12%; OR, 1.19; 95% 
CI, 0.63–2.24) was found.

Variations in community-acquired pneumonia 
compared between men and women
There was no difference in age between men and women 
with CAP (70 vs. 70 years, P = 0.68). PSI score was signifi-
cantly lower in women than in men: 95 (SD 31) and 104 (SD 
31), 95% CI −14.44 to —2.35. No difference was found for 
the components of the PSI score between men and women. 
Table 2 gives an overview on the PSI risk classes as well as 
the components of the PSI stratified for patients’ sex.

Concerning clinical presentation and symptoms, there 
was no significant sex-related difference in terms of chest 
pain (21 vs. 14%; effect size 7%; 95% CI, 0.01–1.34), fever 
(40 vs. 46%; effect size 6; 95% CI, −0.15 to −0.03), chills 
(12 vs. 9%; effect size 3%; 95% CI, −0.03 to −0.09), cough 
(50 vs. 46%; effect size 4%; 95% CI, −0.05 to −0.13), 
dyspnea (32 vs. 28%; effect size 4%; 95% CI, −0.04 to 
−0.124), headache (9 vs. 8%; effect size 1%; 95% CI −0.04 
to −0.06) or myalgia (12 vs. 8%; effect size 5%; 95% CI, 
−0.01 to −0.1). The presence of sputum on admission 
to the ED was significantly less commonly reported by 
women than by men (22 vs. 32%; effect size 10%; 95% 
CI. −0.18 to −0.02). There was no difference in clinical 
presentation between men and women, except for the 
presence of sputum on admission to the ED, which was 
more common in men than in women (see Table 3). The 
distribution of symptoms is depicted Fig. 2.

The analysis of radiologic findings showed that the pres-
ence of pleural effusion at presentation to the ED was 
similar in women and men (23 vs. 18%; OR, 0.76; 95% CI, 
0.49–1.20) and there was no difference in the presence 
of bilateral pneumonia (17 vs. 20%; OR, 1.28; 95% CI, 
0.80–2.06).

Women had significantly higher platelets, lower urea as 
well as serum potassium levels on admission. Table  4 
gives an overview of the vital signs as well as laboratory 
parameters of patients with CAP stratified for sex.

Table 1 Baseline characteristics of all patients with CAP

Parameter N Percent

Chest pain 81 17
Fever 203 43
Chills 48 10
Cough 225 48
Sputum 128 27
Dyspnea 140 30
Headache 40 9
Myalgia 46 10
PSI score 100 (±31)  
PSI risk class 1 53 11

2 71 15
3 87 19
4 178 38
5 78 17

ICU/IMC admission 71 15
Noninvasive ventilation 10 2
Invasive ventilation 8 2
30-day readmission 57 12
180-day pneumonia recur-

rence
52 11

In-hospital mortality 49 10

PSI, Pneumonia Severity Index; IMC, intermediate care unit.
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No difference in crude mortality could be found between 
women (10%) and men (11%), OR, 1.22; 95% CI, 0.67–
2.23. Moreover, there was no difference with respect to 
IMC or ICU treatment (13 vs. 17%; OR, 1.41; 95% CI, 
0.84–2.38), 30-day hospital readmission (13 vs. 12%; OR, 
0.91; 95% CI, 0.52–1.58) or 180-day pneumonia recur-
rence (11 vs. 11%; OR, 0.96; 95% CI, 0.54–1.71). Also, the 
need for noninvasive or invasive ventilation was similar 
between women and men (3 vs. 4%; P = 0.15).

Overall, 88 patients had no reported typical symptoms 
of CAP at all (19%) of which 47 were men (53%) and 
41 were women (47%). Of the patients without typical 
symptoms, 75 patients were ≥65 years old (85%).

Discussion
In this retrospective study in patients presenting to the 
ED with CAP, age- and sex-related characteristics in 
symptoms, clinical and radiologic findings were investi-
gated. In terms of clinical presentation, elderly patients 
reported significantly less symptoms typical for pneumo-
nia, such as chest pain, fever, chills, cough, headache and 
myalgias. Elderly patients showed significantly higher 
PSI scores, PSI risk classes and altered mental status on 
admission and presented with lower heart rates, body 
temperature and oxygen saturation. The finding that 
clinical presentation of CAP in elderly patients differs 
relevantly from younger patients is consistent with previ-
ous studies [4–6], however, the high level of significance 

Table 2 Pneumonia Severity Index score, PSI risk classes and its components stratified for sex and age groups

Parameter

Sex Age

Women (N = 211) Men (N = 256) P value  <65 years (N = 150) ≥65 years (N = 317) P value

PSI 95 ± 31 104 ± 31 0.01 72 ± 30 109 ± 31 <0.01
PSI risk class 1 25 (12%) 28 (11%) 0.09 53 (35%) 0 (0%) <0.01

2 42 (20%) 29 (11%) 52 (35%) 19 (6%)
3 40 (19%) 47 (18%) 22 (15%) 65 (21%)
4 71 (34%) 107 (42%) 21 (14%) 157 (50%)
5 33 (16%) 45 (18%) 2 (1%) 76 (24%)

Hematocrit <30% 22 (10%) 23 (9%) 0.638 7 (5%) 38 (12%) 0.01
Glucose >14 mmol/L 5 (2%) 8 (3%) 0.78 2 (1%) 11 (0.5%) 0.24
Urea >11 mmol/L 48 (23%) 56 (22%) 0.824 9 (6%) 95 (30%) <0.01
Sodium <130 mmol/L 13 (6%) 12 (5%) 0.539 10 (7%) 15 (5%) 0.39
Nursing home resident 55 (26%) 49 (19%) 0.075 8 (5%) 96 (30%) <0.01
Neoplastic disease 41 (19%) 60 (23%) 0.311 25 (17%) 76 (24%) 0.09
Cerebrovascular 

disease
19 (9%) 34 (13%) 0.187 4 (3%) 49 (15%) <0.01

Temperature <35 or 
>39.9 °C

2 (1%) 2 (1%) 1.0 3 (2%) 1 (0.5%) 0.1

Altered mental status 18 (9%) 29 (11%) 0.356 5 (3%) 42 (13%) <0.01
SBP <90 mmHg 4 (2%) 6 (2%) 1.0 3 (2%) 7 (2%) 1.0
RR >29/min 13 (6%) 19 (7%) 0.714 6 (4%) 26 (8%) 0.12
HR >124/min 16 (8%) 13 (5%) 0.336 8 (5%) 21 (7%) 0.68
pH <7.35 8 (4%) 9 (4%) 0.798 4 (3%) 13 (4%) 0.58
pO

2
 <8 kPa 20 (10%) 22 (9%) 0.699 14 (9%) 28 (9%) 0.67

HR, heart rate; PSI, Pneumonia Severity Index; RR, respiratory rate.

Table 3 Comparison of symptoms between men and women and different age groups

Symptom
Symptom 
present

Sex Age

Women (N = 211) Men (N = 256) Effect size (95% CI) <65 years 
(N = 150)

≥65 years 
(N = 317

Effect size (95% CI)

Chest pain 0 167 219 6% (−0.01 to 0.13) 109 277 14% (0.07–0.23)
1 44 37 41 40

Fever 0 126 138 6% (−0.15 to 0.03) 70 194 14% (0.05–0.24)
1 85 118 80 123

Chills 0 186 233 3% (-0.03-0.09) 120 299 14% (0.08–0.21)
1 25 23 30 18

Cough 0 105 137 4% (−0.05 to 0.13) 65 177 13% (0.03–0.22)
1 106 119 85 140

Sputum 0 165 174 10% (−0.18 to 0.02) 102 237 7% (-0.02-0.16)
1 46 82 48 80

Dyspnea 0 143 184 4% (−0.04 to 0.12) 110 217 5% (−0.13 to 0.04)
1 68 72 40 100

Headache 0 192 235 1% (−0.04 to 0.06) 127 300 10% (0.04–0.17)
1 19 21 23 17

Myalgia 0 185 236 5% (−0.01 to 0.1) 121 300 14% (0.07–0.21)
1 26 20 29 17

CI, confidence interval.
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for differences between elderly and younger patients 
in so many CAP-specific symptoms is rather new and 
striking. This finding is even further emphasized by the 
fact that in this analysis up to 85% of all patients with-
out reported CAP-typical symptoms were ≥65 years old. 
Because the global influence on morbidity and mortality 
of CAP is substantial [1] and the elderly patient popula-
tion making up a growing number of ED consultations 
[8], measures to speed up early identification of CAP 
in this particular patient group and initiate treatment 
right away are to be welcomed. Especially, the absence 
of CAP key symptoms, such as cough and fever might 
complicate early diagnosis in elderly patients. In terms 
of laboratory findings, lower hemoglobin, higher serum 
creatinine, urea, potassium and sodium were detected in 
the elderly compared to younger patients, probably asso-
ciated with the higher burden of disease in the elderly. 
Interestingly, no age-related differences were detected 

in terms of radiologic findings, such as the presence of 
pleural effusion, distribution of infiltrates or affected 
lobes, suggesting a more liberal approach to radiologic 
diagnostics in the elderly to identify CAP even though 
clinical presentation might be atypical or indistinct. PSI 
score and risk class seem to be a helpful tool to identify 
patients at risk since elderly patients with CAP showed 
significantly higher values. An association of PSI with 
mortality was already found in the elderly [9]. In view of 
all these findings, pneumonia prevention appears to be 
essential in elderly patients. Only recently, several pre-
vention measures were suggested, consisting of dyspha-
gia prevention, lifestyle modifications, such as cessation 
of alcohol or tobacco consumption, respiratory physio-
therapy and professional teeth maintaining with particu-
lar focus on adequate oral hygiene [23].

Regarding sex-related differences, PSI was signifi-
cantly lower in women and they reported significantly 
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Fig. 1

Distribution of CAP Symptoms in Elderly and Younger Patients. CAP, community-acquired pneumonia.

Table 4 Vital signs and laboratory parameters stratified for sex and age, respectively

Parameter

Sex Age

Women (N = 211) Men (N = 256) p-value <65 years (N = 150) ≥65 years (N = 317) P value

SBP (mmHg) 132 ± 25 133 ± 25 0.67 128 ± 23 135 ± 26 0.01
DBP (mmHg) 77 ± 16 79 ± 15 0.31 82 ± 15 77 ± 16 <0.01
Heart rate (beats/min) 93 ± 21 92 ± 21 0.67 98 ± 20 91 ± 21 <0.01
SpO

2
 (%) 93 ± 6.6 92 ± 6.5 0.77 95 ± 6.2 92 ± 7.5 <0.01

Body temperature (°C) 37.3 (36.5–38) 37.2 (36.4–38) 0.21 37.2 (36.6–38.2) 36.7 (36.4–38) 0.03
Hemoglobin (g/l) 121 ± 28 127 ± 27 <0.01 129 ± 26 123 ± 28 <0.01
Leucocytes (G/l) 11.1 ± 5.2 10.6 ± 5.3 0.45 11.0 ± 5 10.8 ± 5.4 0.48
Blood platelets (G/l) 233 ± 110 214 ± 111 <0.01 228 ± 109 221 ± 96 0.77
C-reactive protein level (mg/l) 123 ± 97 126 ± 96 0.39 130 ± 96 122 ± 97 0.49
Serum creatinine (umol/l) 96 ± 87 113 ± 87 <0.01 93 ± 87 112 ± 68 <0.01
eGFR (ml/min) 67 ± 31 71 ± 30 0.10 90 ± 29 59 ± 26 <0.01
Urea (mmol/l) 8.2 ± 12 9.4 ± 11.7 0.02 5.6 ± 11 10.4 ± 14 <0.01
Serum potassium (mmol/l) 3.9 ± 0.6 4.0 ± 0.5 <0.01 3.9 ± 0.6 4.0 ± 0.6 <0.01
Serum sodium (mmol/l) 136 ± 4.8 137 ± 4.8 0.30 135 ± 4.8 137 ± 4.8 <0.01

BP, blood pressure; eGFR, estimated glomerularfiltration rate; SpO
2
, peripheral oxygen saturation.
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less sputum on admission. No sex-related difference in 
crude mortality was found and outcome measures such 
as need for IMC/ICU admission, 30-day hospital read-
mission and 180-day pneumonia recurrence were com-
parable between men and women. Importantly, it can 
be assumed on basis of these findings that a nondiffer-
entiated diagnostic and treatment approach for men and 
women is justified. Interestingly, in a mouse model, Pittet 
et al. [24] found that lung bacterial cleaning was impaired 
and mortality increased in male mice after traumatic 
brain injury. When injecting male mice with estrogen, 
lung bacterial clearance was restored, suggesting a salu-
tary effect of estrogen after trauma [24]. This suggested 
protective effect of estrogens might be considered when 
investigating sex-related differences in pulmonary infec-
tion in the future.

Limitations
Due to the retrospective design of the study, information 
that was not assessed on admission could not be retrieved 
for further investigation including potentially severe 
clinical findings not reported in the electronic patients’ 
chart. For reasons of simplicity, missing information was 
considered to be within the normal range, which leaves 
room for misinterpretation. However, due to obligatory 
documentation requirements in medicine, relevant find-
ings are likely to have been documented appropriately. 
No follow-up after hospitalization was conducted. We 
cannot exclude, that patients without an undocumeted 
diagnosis of CAP were missed during the screening. The 
current data stem from a single center in central Europe 
and the external validity of the findings is limited for 
other geographic areas. In terms of laboratory findings 
such as creatinine and urea, there was no correction for 
weight-related differences.

Conclusion
In conclusion, patients less than 65 years with CAP pre-
senting to the ED had significantly more typical clinical 
symptoms, such as chest pain, fever, chills, cough, head-
ache and myalgias than those over 65 years. No relevant 
differences between men and women were found in clin-
ical presentation and radiologic findings. In this sample, 
neither age nor sex was a predictor for mortality in CAP.
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