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ABSTRACT 

 

Objective.  

Community-acquired pneumonia (CAP) is now most frequent in elderly patients. CAP 

in the younger has attracted much less attention. Therefore, we compared patients 

with CAP aged 18 - < 65 years and ≥ 65 years. 

 

Methods.  

Data from the prospective multicenter CAPNETZ database were analyzed for 

potential differences in baseline characteristics, comorbidities, clinical presentation, 

microbial investigations, etiologies, antimicrobial treatment, and outcomes. 

 

Results. 

Overall 7803 patients were studied. The proportion of younger patients (< 65 years) 

was 52.3% (18 - < 30 years 6.4%; < 40 years: 17.1%; < 50 years: 29.4%). 

Comorbidity was almost only half in the younger (46.6% versus 88.2%). Fever and 

chest pain were more common. Most younger patients presented with mild CAP 

(CRB-65 = 0: 66.5%). Overall, Streptococcus pneumoniae and Mycoplasma 

pneumoniae were the most frequent pathogens in the younger. Short-term mortality 

was very low (1.7% versus 8.2%) and even lower in patients without comorbidity 

(0.3% versus 2.4%). Long-term mortality was 3.2% versus 15.9%, also lower in 

patients without comorbidity (0.9% versus 6.1%). Most of the differences found 

clearly arise after the fifth or within the midth of the sixth decade. 

 

Conclusions. 

CAP in the younger is a clinically distinct entity. 



INTRODUCTION 

 

Community-acquired pneumonia (CAP) “in the elderly” has attracted considerable 

interest as a subgroup in the investigation of the disease since the most recent 

decades (1,2). Additional classifications emerged such as CAP “in the very elderly” 

(3) and “nursing-home acquired pneumonia” (NHAP) (4-7), and most recently, “health 

care associated pneumonia” (HCAP) (8), indicating a considerable shift of interest to 

the elderly and disabled patients with pneumonia. 

 

In fact, the epidemiology of community-acquired pneumonia (CAP) has undergone a 

remarkable change in Western countries. Along with increasing life expectancy and, 

as a consequence, comorbidity and dysfunction in the elderly, CAP is now essentially 

a condition of the elderly. Accordingly, in a large mandatory nationwide quality 

assurance program starting from 2005 in Germany, more than 80% of hospitalized 

cases with CAP were 60 years and older (9).  

 

Controversy has arisen about the appropriate classification of patients with recent 

contacts to health care institutions. Whereas there is no doubt that elderly and 

disabled patients have an increased mortality, it remains unproven that this excess 

mortality is truly directly related to different (multiresistant) pathogen patterns and 

inappropriate antimicrobial treatment (7,10). We, therefore, advocated to focus on the 

prognostic implications of pneumonia in functionally disabled patients rather than on 

recommendations for broad spectrum antimicrobial treatment (11).  

 

However, much less attention has been paid to the other side of the coin, i.e. to what 

extent CAP in the younger now differs from CAP in the elderly. The CAPNETZ 

database offers a unique opportunity to address this question. We, therefore, 

compared CAP in the elderly population ≥ 65 years with that in the younger ages. 

Because the frequently used cut-off of 65 years has not been validated, we 

performed comparisons across several decades (fifth, forth and third). We analyzed 

potential differences in baseline characteristics, comorbidities, clinical presentation, 

microbial investigations, etiologies, antimicrobial treatment, and outcomes. 



METHODS 

 

Patients  

Methodology of CAPNETZ has been reported elsewhere (12). Briefly, patients 

with age ≥ 18 years, a pulmonary infiltrate diagnosed by chest X-ray, clinical 

symptoms consisting of fever, cough, purulent sputum or positive auscultation 

were included prospectively. Exclusion criteria were age < 18 years, acquired 

or therapeutically induced immune deficiency, active tuberculosis or a possible 

nosocomial genesis of infection (hospitalization < 4 weeks prior to infection). 

Cases are reported via a network of sentinel practices and hospitals to the 

participating local clinical centre (LCC). 

The study was approved by the local ethic committee and written informed 

consent was obtained from all patients. 

  

Data collection 

Demographic, clinical, and diagnostic data were recorded using standardized Web-

based data sheets. The study period comprised 90 months from January 2002 to 

June 2009, thus including almost eight autumn-winter seasons. 

 

Microbial investigation 

Methods applied have been described previously (12-16). In short, samples obtained 

included sputum and/or other respiratory secretions, blood cultures, urinary antigen-

testing for Streptococcus pneumoniae and Legionella pneumophila serogroup 1, 

serology and nasal and pharyngeal swabs. Investigations for viruses were performed 

only until July 2007. All samples were immediately processed in the participating 

local microbiological laboratories according to the German Quality Standards in 

Clinical Microbiology and Infectious Diseases (16). 

Whereas the methodology of microbial investigation was standardized, microbial 

sampling was applied according to the decision of the attending physicians. 



In order to limit possible bias due to incomplete sampling and limited diagnostic yield 

of microbial investigation, the frequencies of pathogens were reported using the 

following denominators: 1) total population; 2) cases with microbial sampling 

(including those techniques able to detect the pathogen in question); 3) cases with a 

pathogen determined. 

 

CRB-65 Score and mortality 

The CRB-65 score was determined in all patients. The score consists of four 

variables: confusion, respiratory rate ≥ 30/min, systolic blood pressure < 90 mm Hg 

or diastolic blood pressure ≤ 60 mm Hg, age ≥65 years. One point is given for each 

parameter present which results in CRB-65 scores of 0-4. For each patient the CRB-

65 score was calculated with patient data assessed at first presentation. 

Short-term mortality was defined as death within 30 days and long-term mortality as 

death within 180 days of diagnosis. 

  

Statistical analysis 

Patients with CAP aged ≥ 65 years were considered to represent the current 

standard group. Groups for comparison were formed by dividing the population four 

times using the threshold of 18 - < 30 years, < 40 years, < 50 years and < 65 years.  

Comparisons between groups were performed by means of the Chi-squared test for 

categorical variables and by means of the t-test for continuous variables (or by 

nonparametric Mann-Whitney-U test in case of not normally distributed data). All 

analyses were performed using SPSS software (SPSS 19.0; SPSS Inc., Chicago, IL, 

USA). All tests of significance were two-tailed, and α was set at 0.05. 



RESULTS 

 

Patient population 

Overall, 7803 patients were included in our analysis. The 4339 (55.6%) male and 

3464 (44.4%) female patients had a mean age of 60.9 ± 18.5 years ((± SD, range 18 

to 101 years). 68.8% (n=5368) were hospitalized and 31.2% (n=2435) were treated 

as outpatients.  

 

At least one comorbidity was present in 65.1% (n=5079) patients, and 8.2% (n=639) 

of patients were nursing home residents. Twenty-nine percent (n=2290) of the 

patients were smokers.  Ninety-nine percent of the patients presented with cough, 

58.0% had fever, 73.8% dyspnea and 10.8% confusion. The distribution of CRB-65 

risk classes (in patients with complete data sets) was as follows: CRB-65 = 0 in 

34.3% (n=2677), 1-2 in 50.6 % (n=3945) and 3-4 in 4.2% (n=328) of patients. 

 

3.4% (n=264) patients required mechanical ventilation. Short-term mortality (within 30 

days after diagnosis) was 4.4% (n=347), long-term mortality (within six months after 

diagnosis) was 8.6 % (n=668). 

 

Data are summarized in detail across the predefined age decades in table Online 

Supplement 1.  

 

Incidence of CAP in different decades 

The numbers of patients in each subgroup were: 18 - < 30 years: n=503 (6.4%); < 40 

years: n=1338 (17.1%); < 50 years: n=2293 (29.4%); < 65 years: n=4083 (52.3%). 

The corresponding hospitalization rates were: 49.3%, 49.0%, 49.9%, and 55.7%. 

 

Comparison of younger and elderly patients (≥ 65 years) 

Baseline characteristics  

Male sex accounted for around 50% of cases (48.1 vs 53.5%) and was not 

predominant in the younger. Obesity (as defined by BMI ≥ 30) was less frequent the 

younger the patient. Smokers were more frequent in the younger (42.6 vs 16.1%). 



The rate of patients residing in nursing homes was very low in patients aged < 65 

years (2.6% vs. 14.4%) (table Online Supplement 1). 

 

Comorbidities  

Comorbidity constantly decreased with every decreasing decade; whereas it was 

present in 88.2% of those aged ≥ 65 years, it was only 22.3% in the youngest aged 

18 - < 30 years. The largest increase was evident between the fifth and sixth decade 

(32.2% to 46.6%; however, it still was around half compared to the group aged ≥ 65 

years (46.6% versus 88.2%). All comorbidities were more frequent in the group ≥ 65 

years except chronic liver disease (table Online Supplement 1). 

 

Physical examination findings  

A positive auscultation finding, confusion, dyspnea, tachypnoea, and pleural effusion 

were all consistently less frequent in the younger decades. Fever (61.4% versus 

54.2%) and chest pain (49% versus 31.9%) were more frequent in those aged < 65 

years (table 1 and table online supplement 1). 

 

Laboratory investigations  

Anemia was less frequent and lymphocyte count decreased with every decreasing 

decade, BUN increased with every increasing decade (Table Online Supplement 1). 

 

Gas exchange  

Hypoxia was less frequent in the younger and lowest in those aged 18 - < 30 years 

(16.7% versus 36.0%) (Table Online Supplement 1).  

 

Severity at presentation  

44.3% of the younger were treated as outpatients versus only 16.8% of those aged ≥ 

65 <years. CRB-65 risk class distribution was very similar across all younger 

decades (72-75% risk class 1, 24-28% risk class 2, < 1% risk class 3). Mechanical 

ventilation was more frequent in those aged ≥ 65 years (4.0 versus 2.8%). Time from 

symptoms until consultation was higher in the elderly decades (> forth decade) by 

around 2 days (Table Online Supplement 1).  

 

 



Microbial investigation  

Microbial work-up yielded a pathogen more frequently in the younger (30.8% versus 

24.5%, p <0.0001).  

 

Microbial etiology  

Streptococcus pneumoniae was the most frequent pathogen in both age groups. 

Mycoplasma pneumoniae was the second most frequent in those aged < 65 years 

(8.4% of the total population, 9.7% of those with samples, 25.1% of those with 

pathogens determined). Influenzavirus A was less frequent in those aged < 65 years 

(1.5% versus 2.1% of the total population, 1.9% versus 3.0% in those with samples, 

and 4.6% versus 7.8% in those with pathogens determined). Enterobacteriaceae and 

P.aeruginosa were exceedingly rare in those aged less than 40 years (< 2%) (table 

2). 

 

In younger outpatients, Mycoplasma pneumoniae was particularly frequent (10.9% as 

compared to 6.5% in hospitalized younger patients) and the most frequent pathogen 

across all age decades (online supplement 2 and 3). In hospitalized patients, this 

was true for those aged < 40 years. Also in patients without comorbidity, Mycoplasma 

pneumoniae was the most frequent pathogen (tables online supplement 4). 

 

Patients aged < 65 years with any comorbidity had less frequently Mycoplasma 

pneumoniae and more frequently enterobacteriaceae, P.aeruginosa and S.aureus. 

However, absolute numbers of enterobacteriaceae, P.aeruginosa and S.aureus were 

very low. The same was true for younger patients with chronic respiratory disease, 

except that also Haemophilus influenzae was more frequent (tables online 

supplement 4).  

 

Antimicrobial treatment  

The younger had more frequently prior antimicrobial treatment (around 6-12%). 

Monotherapy was more frequent in the younger (71.5% versus 66.6%). The younger 

consistently received less ß-lactams and more quinolones (62.5% versus 81.3% and 

28.2% versus 17.1%). Duration of antimicrobial treatment was around 0.5 days 

shorter in those aged less than 50 years. A change in antimicrobial treatment was 



performed less frequently in the younger (27.0 versus 32.3%) but still remained 

>20% in those aged 18 < 30 years (table 3 and tables online supplement 2 and 3). 

 

In younger patients, the frequency of treatment changes was not increased in those 

without treatment active against Mycoplasma pneumoniae (n=47 (22.8%) vs n=16 

(16%), p=0.17). Short and long-term mortality in patients with Mycoplasma 

pneumoniae was very low (n=1 death within 180 days)  

 

Outcomes  

Short- and long-term mortality was ≤ 1% below in the ages < 50 years. Short term 

mortality was fourfold higher in the elderly (1.7% versus 8.2% overall; 3.0% versus 

9.9% in hospitalized patients). Short-term mortality was even lower in patients without 

comorbidity but still eightfold higher in the elderly (0.3% versus 2.4%). Long-term 

mortality was 1.2% in those aged < 50%, was still low in those aged < 65 years 

(3.2%) but increased sharply in those aged ≥ 65 years (15.9%). Long-term mortality 

was also lower in patients without comorbidity but still sixfold higher in the elderly 

(0.8% versus 6.1%)  (Table 4 and tables online supplement 2 and 3). 

 

Deaths in patients aged < 40 years 

Overall, nine patients younger than 40 years old died. Seven of them were males and 

eight of them suffered from at least one comorbidity (1 chronic respiratory disease, 1 

congestive heart failure, 1 renal insufficiency and 5 other comorbidities). CRB-65 

score was determined as 0 in three, as 1-2 in four and as 3-4 in one of them. All of 

them were hospitalized and five received mechanical ventilation. Pathogens were 

determined in four of these patients (one S. pneumoniae; one S. pneumoniae and  S. 

aureus, one S.aureus, and one S. pneumoniae  and Influenza A). Five died within the 

first 30 days after admission. 

 

Ambulatory and hospitalized patients 

All calculations were repeated for ambulatory and hospitalized patients. Except that 

mechanical ventilation and treatment changes were not significantly more frequent in 

the elderly in hospitalized patients, the analysis did not reveal any significant 

differences to the results in the total population (Tables Online Supplement 2 and 3). 



DISCUSSION 

 

The most important differences in the younger population compared to the elderly in 

the present study are the following: 1) the incidence of CAP is low but still 

considerable (23.5% of cases in the ages < 40 years); 2) younger patients are free of 

comorbidity in more than half of cases; 3) most present with mild to moderate 

severity; nevertheless, hospitalisation rates are still high (55.7%); 4) fever, chest pain 

and lymphocytosis are more frequently present; 5) Streptococcus pneumoniae and 

Mycoplasma pneumoniae are the most frequent pathogens in the younger overall; 

Mycoplasma pneumoniae is first in younger outpatients and those without 

comorbidities; 6) differences in treatment include more frequent antimicrobial 

pretreatment, monotherapy, treatment with quinolones instead of ß-lactams, less 

treatment changes and shorter treatment duration; 7) short- and long-term mortality is 

very low, and also long-term mortality is still low (3.2%). 

 

Our methodological approach using different decades as cut-offs allows to identify 

consistent age-related differences in CAP and obviates the potential biases of alpha-

inflation and possibly significant but not intrinsically age-related differences. The sum 

of all differences allows to characterize a clinically relevant entity of CAP in the 

younger clearly different from that of CAP in those aged ≥ 65 years. 

 

The incidence of CAP in the decades below 65 years is low but still remarkable. Our 

data are in line with the incidence rates reported recently in hospitalized patients in 

Germany. Overall, incidence ranged between 0.33 to 1.34 per 1000 persons per year 

and comprised 35946 cases corresponding to 19.3% of all cases aged < 60 years 

(9). 

 

Several differences found are in the range of the expected but nevertheless result in 

a pattern discriminative enough to establish an entity on its own. The typical younger 

patient has no comorbidity, presents with fever and chest pain, and has mild 

pneumonia. Accordingly, change in antimicrobial treatment is less frequent and mean 

treatment duration is shorter. In fact, the difference in comobidity rates is impressive 

(around 22.3% in those aged 18 - < 30 years versus 88.2% in those aged ≥ 65 

years). Mortality is exceedingly low and increases significantly only in the ages ≥ 65 



years. Interestingly, short- and long-term mortality in those without comorbidity was 

lower in both groups but still higher in the elderly (eight- and sixfold, respectively). 

Whereas most deaths seem to be related to comorbidity, age may cause a small but 

relevant increase in pneumonia-associated death. 

 

Mycoplasma pneumoniae has long been recognized to be more frequent in the 

younger ages (17-20). Our data confirm this finding. In fact, in our study, Mycoplasma 

pneumoniae was the second most frequent pathogen, regardless of the denominator 

used for calculating rates. Mycoplasma pneumoniae may override the frequency of 

S.pneumoniae in younger outpatients and those without comorbidity. Since many 

patients were treated with a regimen active against this pathogen, it is not possible to 

decide from our data upon the need to cover this pathogen empirically. However, a 

comparison of the groups treated with regimens including active and inactive drugs 

did not show a significant difference in treatment changes. Mortality was minimal. 

Regular coverage for Mycoplasma pneumoniae is probably not mandatory in terms of 

mortality (14,18,19). Clearly, enterobacteriaceae and Pseudomonas aeruginosa are 

virtually absent and do not need to be considered regularly. As expected, seasonal 

influenzavirus A was more frequent in the elderly; with the emergence of novel H1N1 

influenza, younger patients are more frequently affected (21). These general patterns 

were not essentially different in younger patients with any comorbidity or chronic 

respiratory disease. Nevertheless, a careful assessment of individual risk factors 

such as comorbidity remains important in order to identify patients at increased risk of 

unusual pathogens in younger age. 

 

We also analyzed nine patients aged < 40 years who died. Of these, four had a 

pathogen isolated, and three had Streptococcus pneumoniae, two dual infection.. 

These cases illustrate that empirical antimicrobial coverage should always include 

Streptococcus pneumonia and consider initial dual coverage in all patients at higher 

risk and presenting with high severity. We were not able to analyze the performance 

of management in these patients from our database. Scarce data published so far in 

this younger population dying from pneumonia revealed that management was not 

ideal (22). An aggressive approach to reduce mortality from CAP seems mandatory, 

however, the policies to achieve this goal need to be determined in the near future 



(23). Obviously, the specific challenge in younger patients is to detect the low number 

of cases with severe pneumonia at high risk of death. 

 

Two important age-related differences in management attitudes deserve comment. 

First, younger patients were hospitalized in nearly 50% of cases despite the fact that 

around 75% of patients had CRB-65 =0. This was equally true for the youngest aged 

18 - < 30 years. Second, we found that younger patient received more frequently 

quinolones. This practice is not in line with European and German guidelines (23,24). 

The reasons behind this attitude are unclear. Management policies in the younger 

need to be investigated in different future populations in order to identify (and 

possibly question) local attitudes. 

 

Long-term mortality has only recently been recognized as an important challenge in 

the management of patients after CAP (26,27). According to our data, it begins to 

increase in those aged > 50 years. It is nearly twofold higher than short-term 

mortality, and the same is true for patients without comorbidities. Although mortality 

numbers are low, these trends support the need for an increased attention to the 

reasons for long-term mortality of CAP and possible intervention strategies also in the 

younger.  

 

The main strengths of the study are the large number of patients investigated across 

ten clinical centres and including eight autumn-winter seasons. To the best of our 

knowledge, patients with CAP aged less than 65 years have never been 

systematically investigated and compared to those in ages higher than 65 years. We 

cannot exclude undercounting particularly of outpatients since we did not record the 

total number of elegible cases with CAP. However, a higher inclusion rate of 

outpatients would have increased patients with mild pneumonia and, therefore, even 

augmented the differences described. A limitation is the relatively low number of 

patients with severe CAP. The incidence of younger patients with severe CAP may 

therefore be underestimated. However, the main patterns of CAP in the younger as 

evident from these data do not seem to be affected. Another limitation is that all data 

were captured prior to the emergence of novel H1N1 influenzavirus which is now 

known to have a considerable impact on the epidemiology of CAP in the younger. 

 



In conclusion, we describe a clinically distinct entity of CAP in the younger 

population. It is a condition occurring in subjects with far less comorbidity, presenting 

clinically more classical with fever and chest pain and less severe. Short-term 

mortality is exceedingly low. Most of the differences found clearly arise after the fifth 

or within the midth of the sixth decade. The cut-off of 65 years seems to be a 

reasonable threshold to differentiate CAP in the younger, however, the optimal 

threshold is not yet known. Mycoplasma pneumoniae is a more frequent pathogen in 

the younger, particularly in outpatients and those without comorbidity; the therapeutic 

implications of this finding are probably limited due to the mild course of the disease. 

Long-term mortality is already a concern in those aged > 50 years regardless of 

comorbidity. 

 

We argue that these findings support our tentative concept of adult CAP consisting of 

basically two different entities: CAP in the younger < 65 years and CAP in the elderly 

≥ 65 years, the latter with functional status separating further two subgroups with 

dramatically different outcomes (11,28,29). Clearly, further studies are needed to 

validate these data outside of Germany. In addition, concepts are constantly 

challenged by new developments such as novel H1N1-influenzavirus associated  

pneumonia and should therefore remain sensible for new trends. 
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 TABLES  

 

 

Table 1  

Physical examination findings at initial presentation 

 
 

Variable age <65 years 
n = 4083 

age ≥65 years 
n = 3720 

p 

Positive auscultation, n (%) 2929 (72.9) 2936 (80.3) <0.0001 
Cough, n (%) 3811 (93.4) 3285 (88.8) <0.0001 
Purulent sputum, n (%) 2340 (57.5) 1985 (53.7) 0.001 
Fever, n (%) 2508 (61.4) 2015 (54.2) <0.0001 
Dyspnea, n (%) 2805 (69.2) 2950 (80.2) <0.0001 
Confusion, n (%) 206 (5.1) 638 (17.4) <0.0001 
Chest pain, n (%) 1967 (49.0) 1110 (31.9) <0.0001 
Pleural effusion, n (%) 476 (12.2) 602 (16.9) <0.0001 
Low blood pressureǂ  693 (17.3) 754 (20.5) <00001 
Tachycardia+, n (%) 1189 (29.6) 1171 (31.9) 0.028 
Tachypnea*, n (%) 294 (8.0) 430 (12.7) <0.0001 
ǂSystolic < 90 mm Hg or diastolic ≤ 60 mm Hg 
+Heart rate > 100 /min 
*Respiratory rate ≥ 30 /min 

 



Table 2.  

Etiology of CAP 

The etiology is given according to three different denominators. Total population: 
number of pathogens per total population; cases with microbial sampling: number of 
pathogens per patients having received at least one microbial investigation able to 
detect the pathogen in question; cases with a pathogen determined: number of 
pathogens per population with a pathogen established.  

Variable CAP < 
65 

years 

CAP ≥ 65 
years  

p CAP < 65 
years 

CAP ≥ 65 
years  

p CAP 
< 65 
year

s 

CAP ≥ 
65 

years  

p

 Total population  Cases with microbial 
sampling 

Cases with a 
pathogen 

determined 

      S. 
pneumoniae, 
n (%) 

 
375 
(9.2) 

 
330 (8.9) 

 
.063 

 
375/3947 

(9.5) 

 
330/3444 

(9.6) 

 
0.906 

 
375 

(28.0
) 

 
330 

(33.2) 

 
0.007 

      M. 
pneumoniae, 
n (%) 

345 
(8.4) 

45 (1.2) .000 345/3560 
(9.7) 

45/2972 
(1.5) 

<0.001 345 
(25.1

) 

45 (4.5) <0.001 

      Legionella 
spp,                 
n (%) 

177 
(4.3) 

142 (3.8) .249 177/3777 
(4.7) 

142/3204 
(4.4) 

0.612 177 
(13.2

) 

142 
(14.3) 

0.463 

      Haemo-
philus 
influenzae,         
n (%) 

86 
(2.1) 

53 (1.4) .023 86/3881 
(2.2) 

53/3344 
(1.6) 

0.052 86 
(6.4) 

53 (5.3) 0.269 

      Entero-
bacteria,           
n (%) 

52 
(1.3) 

98 (2.6) .000 52/3881 
(1.3) 

98/3344 
(2.9) 

<0.001 52 
(3.9) 

98 (9.9) <0.001 

      Pseudo-
monas 
aeruginosa,     
n (%) 

16 
(0.4) 

28 (0.8) .034 16/3881 
(0.4) 

28/3344 
(0.8) 

0.021 16 
(1.2) 

28 (2.8) 0.004 

      S. aureus*, 
n (%) 

51 
(1.2) 

38 (1.0) .344 51/3881 
(1.3) 

38/3344 
(1.1) 

0.495 51 
(3.8) 

38 (3.8) 0.989 

      Moraxella 
catarrhalis,      
n (%) 

9 (0.2) 12 (0.3) .384 9/3881 
(0.2) 

12/3344 
(0.4) 

0.318 9 
(0.7) 

12 (1.2) 0.177 

Chlamydophil
a 
pneumoniae,  
n (%) 

5 (0.1) 0 (0.0) .033 5/3759 
(0.1) 

0/3198 (0.0) 0.039 5 
(0.4) 

0 (0.0) 0.054 

      Influenza 
A,                     
n (%) 

61 
(1.5) 

78 (2.1) .044 61/3158 
(1.9) 

78/2565 
(3.0) 

0.007 64 
(4.6) 

78 (7.8) <0.001 



Table 3  

Initial antimicrobial treatment 

 
 
Variable age <65 

years 
n = 4083 

age ≥65 
years 
n = 3720 

p 

Prior antimicrobial therapyǂ, n (%) 1307 (32.1) 717 (19.5) <0.0001 
Initial antimicrobial therapy, n (%) * 3996 (98.0) 3680 (99.0) <0.0001 
Monotherapy, n (%) * 2856 (71.5) 2450 (66.6) <0.0001 
Combination therapy, n (%) * 1120 (28.0) 1221 (33.2) <00001 
Duration of antimicrobial therapy, 
(mean ± SD (n)) 

11.1 ± 4.9 
(3779) 

11.1 ± 4.6 
(3346) 

0.982 

Change in antimicrobial therapy, n 
(%) 

1040 (27.0) 1115 (32.6) <0.0001 

Beta-lactam antimicrobials, n (%) 2499 (62.5) 2990 (81.3) <0.0001 
      Penicillins, n (%) 1541 (34.6) 1768 (48.0) <0.0001 
      Cephalosporins, n (%) 936 (23.4) 1208 (32.8) <0.0001 
      Carbapenems, n (%) 41 (1.0) 34 (0.9) 0.650 
Macrolides, n (%) 1302 (32.6) 1155 (31.4) 0.262 
Quinolones, n (%) 1128 (28.2) 631 (17.1) <0.0001 
Tetracylines, n (%) 38 (1.0) 22 (0.6) 0.079 
Glycopeptides, n (%) 4 (0.1) 6 (0.2) 0.445 
Lincosamides, n (%) 20 (0.5) 21 (0.6) 0.674 
Ketolides, n (%) 69 (1.7) 23 (0.6) <0.0001 
Co-trimoxazole, n (%) 6 (0.2) 10 (0.3) 0.243 
Aminoglycosides, n (%) 19 (0.5) 12 (0.3) 0.303 
Other antimicrobials, n (%) 21 (0.5) 22 (0.6) 0.672 
 
 

 

ǂ Prior antimicrobial treatment refers to antimircobial treatment during the last four 
weeks 

Initial antimicrobial therapy refers to the first antimicrobial therapy in hospital. 
Monotherapy is any therapy with only one antimicrobial and combination therapy with 
at least two antimicrobials administered in the hospital. 



 

 

Table 4  

Outcome overall, in hospitalized patients, and in patients without comorbidity 

 
 
Variable age <65 years 

 
n = 4083 

age ≥65 
years 
n = 3720 

p 

Outcome overall 
 
Died within 30 days, n (%) 65 (1.7) 282 (8.2) <0.0001 
Died within 180 days, n (%) 124 (3.2) 544 (15.9) <0.0001 
Outcome in hospitalized patients 
 
Died within 30 days, n (%) 64 (3.0) 278 (9.9) <0.0001 
Died within 180 days, n (%) 114 (5.4) 528 (18.8) <0.0001 
Outcome in patients without comorbidity 
 
Died within 30 days, n (%) 6 (0.3) 10 (2.4) <0.0001 
Died within 180 days, n (%) 17 (0.8) 25 (6.1) <0.0001 
 

 

 
 
 
 

 


