
Bacteraemia in outpatients with
community-acquired pneumonia

To the Editor:

Community-acquired pneumonia (CAP) is a frequent cause of morbidity and mortality worldwide.
Approximately 20% of CAP patients require hospital admission [1, 2], leaving a large percentage of
patients treated in the community as outpatients. In addition, bacteraemia is associated with worse
outcomes, such as a higher prevalence of intensive care unit (ICU) admission and longer length of stay.
Current international guidelines [1, 3, 4] do not recommend blood cultures as part of routine
microbiological tests in patients managed in the community. However, there is little information regarding
the prevalence and clinical impact of bacteraemia in CAP patients treated outside the hospital. Previous
studies reported incidences of 2.1–7%, respectively [5–8]. However, few data exist regard predictive factors
and the clinical outcomes associated with positive blood cultures in this population [8]. The current study
aimed to determine the predictive factors and the clinical outcomes of bacteraemic outpatients with CAP,
and describe their clinical, epidemiological and microbiological characteristics.

We performed a prospective study in Hospital Clinic of Barcelona, Barcelona, Spain. The study population
consisted of adults aged 16 years or older, consecutively admitted to the emergency room with a diagnosis
of CAP and discharged (within 12 h) for ambulatory treatments, from January 2000 to July 2014. We
analysed all patients with available blood cultures (we drew four samples, two from the arm (anaerobic
and aerobic); the following vials were used: the resin-containing BACTEC plus Aerobic/F and BACTEC
plus Anaerobic/F, and the non-resin-containing BACTEC Standard/10 Aerobic/F and BACTEC Lytic/10
Anaerobic/F (BD, Madrid, Spain)). Contaminants were considered as a negative blood culture. Exclusion
criteria are presented in the footnote of table 1.

During the study period, 6086 patients were admitted with a diagnosis of CAP. Of these, 687 (11% of total
CAP) were treated as outpatients. 315 (46%) patients had no blood cultures. The study population
therefore comprised a total of 372 (54%) patients treated as outpatients; 26 (7%) out of these 372 had
bacteraemia. Both groups had similar baseline characteristics (table 1), except for bacteraemic patients
having a higher proportion aged 50 years or over and pleuritic pain on presentation of pneumonia, and
higher median levels of C-reactive protein (24.9 mg·dL−1 (interquartile range 15.4–29.0 mg·dL−1) versus
12.4 mg·dL−1 (6.7–21.1 mg·dL−1); p=0.001) and white blood cell count on admission. There were no
differences between the two groups on admission according to the CURB-65 (confusion, urea
>7 mmol·L−1, respiratory rate ⩾30 breaths per min, systolic blood pressure <90 mmHg or diastolic blood
pressure ⩽60 mmHg, age ⩾65 years) and Pneumonia Severity Index (PSI) scores. None of the patients
with bacteraemia was readmitted, presented treatment failure or died. 30-day mortality was 0%.

Aetiological diagnoses were established in 124 (33%) cases. The most frequently isolated pathogen was
Streptococcus pneumoniae (62 (50%) patients). The remaining microorganisms are presented in the
footnote of table 1. Microorganisms isolated in bacteraemic cases were S. pneumoniae (24 (92%) patients)
and Haemophilus influenzae (two (8%) patients). The most frequent serotypes in bacteraemic cases were 1,
19A, 3, 6A, 7F, 11A, 10A and 13.

Patients with bacteraemic CAP received the following antibiotics: fluoroquinolone monotherapy (n=15,
58%), a β-lactam plus a macrolide (n=6, 24%), a β-lactam plus a fluoroquinolone (n=1, 4%), a
fluoroquinolone plus a macrolide (n=1, 4%), β-lactam monotherapy (n=1, 4%) and other combinations
(n=2, 8%). 21 (81%) out of the 26 bacteraemic patients (81%) received a single dose of intravenous
antibiotic in the emergency department before discharge (ceftriaxone (n=10), levofloxacin (n=10) and
amoxicillin/clavulanate (n=1)). Intravenous antibiotics were always administered after blood cultures
were taken.

There were no differences in empiric antibiotic therapy between nonbacteraemic and bacteraemic CAP.
There were no cases with inappropriate initial empiric antibiotic treatment in patients with bacteraemia.

Age ⩾50 years, pleuritic pain and C-reactive protein ⩾22.945 mg·dL−1 were risk factors for bacteraemia in
the multivariate analysis. In the presence of these three risk factors, the probability of bacteraemia was
49.4% and without any of these risk factors was 0.7% (table 2).
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TABLE 1 Clinical characteristics of bacteraemic and nonbacteraemic community-acquired pneumonia (CAP) outpatients, and
significant univariate and multivariate logistic regression analyses of predictors for bacteraemia in outpatients

Variable Bacteraemic
CAP

Nonbacteraemic
CAP

p-value

Patients n 26 346
Demographic
Age years mean±SD 48.7±17.1 44.7±16.7 0.19
Age ⩾50 years 15 (57.7) 123 (35.5) 0.024
Men 13 (50.0) 196 (56.6) 0.51
Current smokers 8 (32.0) 132 (38.5) 0.52
Current alcohol consumer 4 (16.0) 44 (12.9) 0.66

Previous antibiotic 2 (8.3) 87 (26.1) 0.052
Influenza vaccine 5 (21.7) 51 (16.1) 0.49
Pneumococcal vaccine 0 (0) 20 (6.3) 0.21
Inhaled corticosteroid 1 (3.8) 10 (2.9) 0.79
Systemic corticosteroid 1 (4.3) 1 (0.3) 0.13
Symptoms
Cough 21 (80.8) 268 (78.4) 0.77
Fever 26 (96.2) 322 (94.4) 0.71
Purulent sputum 14 (53.8) 180 (53.1) 0.94
Pleuritic pain 19 (73.1) 177 (52.1) 0.038
Dyspnoea 5 (19.2) 105 (30.7) 0.22
Altered mental status 0 (0) 6 (1.7) 0.50

Comorbidities# 5 (19.2) 102 (29.5) 0.27
Chronic respiratory disease 1 (3.8) 60 (17.6) 0.069
Chronic cardiovascular disease 0 (0) 8 (2.3) 0.43
Diabetes mellitus 2 (7.7) 18 (5.2) 0.59
Neurological disease 1 (3.8) 20 (5.9) 0.66
Chronic renal disease 0 (0) 0 (0)
Chronic liver disease 1 (3.8) 8 (2.3) 0.63

Nursing-home 0 (0) 3 (0.9) >0.99
Laboratory tests median (IQR)
Creatinine mg·mL−1 0.9 (0.8–1.1) 1 (0.8–1.2) 0.36
C-reactive protein mg·dL−1 24.2 (15.4–29) 13.4 (6.8–21.3) 0.001
White blood cell count ×109 per L 16.7 (12.7–23.5) 11.5 (7.8–15.7) 0.001

CURB-65 risk class 0–1 22 (91.7) 301 (94.1) 0.64
PSI risk class I–II 23 (88.4) 301 (87.0) 0.83
Pulmonary complications 2 (8.0) 32 (9.4) 0.82
Acute renal failure 1 (4.0) 11 (3.3) 0.86
Readmission 0 (0) 0 (0)
30-day mortality 0 (0) 0 (0)
Appropriate empiric treatment 26 (100) 346 (100)

Univariate Multivariate¶

OR (95% CI) p-value OR (95% CI) p-value

Age ⩾50 years 2.47 (1.10–5.55) 0.028 3.16 (1.19–8.42) 0.021
Previous antibiotic 0.26 (0.06–1.12) 0.070
Pleuritic pain 2.50 (1.02–6.10) 0.044 4.06 (1.39–11.89) 0.010
C-reactive protein ⩾22.945 mg·dL−1

+
8.81 (342–22.70) <0.001 10.08 (3.74–27.20) <0.001

White blood cell count ⩾10×109 per L 2.28 (0.89–5.86) 0.087

Data are presented as n (%) unless otherwise stated. Percentages were calculated using nonmissing data. Exclusion criteria were: 1) unavailable
blood culture; 2) severe immunosuppression (AIDS, chemotherapy or immunosuppressive drugs (e.g. oral corticosteroid ⩾10 mg prednisone or
equivalent per day for ⩾2 weeks)); 3) active tuberculosis; and 4) cases with a confirmed alternate diagnosis. Microbial aetiology: Mycoplasma
pneumoniae (n=15, 12%); respiratory viruses (n=10, 8%); Legionella pneumophila (n=10, 8%); Coxiella burnetii (n=5, 4%), Chlamydophila pneumoniae
(n=5, 4%); and Haemophilus influenzae (n=5, 4%). More than one causative agent was found in nine (7%) patients; Streptococcus pneumoniae was the
most prevalent microorganism involved in mixed infections (four (44%) out of nine). Serotypes in 11 bacteraemic cases were: 1 (n=3, 27%); 19A (n=1,
9%); 3 (n=1, 9%); 6A (n=1, 9%); 7F (n=2, 18%); 11A (n=1, 9%); 10A (n=1, 9%); and 13 (n=1, 9%). IQR: interquartile range; CURB-65: confusion, urea
>7 mmol·L−1, respiratory rate ⩾30 breaths per min, systolic blood pressure <90 mmHg or diastolic blood pressure ⩽60 mmHg, age ⩾65 years;
PSI: Pneumonia Severity Index. #: patients could have more than one comorbidity; ¶: Hosmer–Lemeshow goodness-of-fit test, p=0.49; +: optimal
cut-off value to predict bacteraemic CAP using receiver operating characteristic curves.
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Bacteraemia is a complication of hospitalised CAP, with a prevalence that ranges from 7% to 20% [9–13].
Little is known about bacteraemic CAP in nonadmitted patients. In our study, the prevalence of these
cases was 7% of the total bacteraemic cases collected over 10 years. In a review of the literature, we found
percentages that ranged between 2.1% and 7% [5–8, 13].

Our study may help in the decision to hospitalise CAP patients (until blood results are available) who can be
managed outside the hospital according to PSI and CURB-65, but who may have a positive blood culture.

Conversely, an important finding of our study was that bacteraemic patients treated in the emergency
department and cared for outside the hospital did not show treatment failure, re-admission or death. It is
important to remark that the majority of these patients (81%) received one intravenous dose of antibiotic
(ceftriaxone or levofloxacin) before discharge. FALGUERA et al. [9] found that chronic liver disease, pleuritic
pain and vital sign abnormalities were predictors of bacteraemia. A high level of C-reactive protein was also
found to be a predictive factor for bacteraemia. LEE et al. [14] found that systolic blood pressure
<90 mmHg, heart rate ⩾125 beats per min, body temperature <35°C or >40°C, white blood cell count
<4000 or >12000 per mm3, platelet count <130 per mm3, albumin <3.3 g·dL−1 and C-reactive protein
⩾17 mg·dL−1 were associated with bacteraemia. METERSKY et al. [11] found that liver disease, recent
antibiotic treatment, temperature <35°C or ⩾40°C, blood urea nitrogen ⩾30 mg·dL−1, sodium <1.3 mg·dL−1,
and white blood cell count <5000 or >20000 per mm3 were associated with bacteraemia. BENENSON et al.
[8], in a retrospective study, found that oxygen saturation <90%, serum sodium <130 mg·dL−1 and
respiratory rate >30 breaths per min were factors associated with a positive blood culture in a cohort of
hospitalised patients with CAP. In another retrospective study [7] of 414 cases, positive blood cultures were
identified in 7% of cases but no predictors were provided. In this study, antibiotic therapy was modified
only in 15 (3.6%) cases with positive blood culture.

As expected, in most cases, bacteraemia in nonadmitted CAP patients was caused by S. pneumoniae;
however, we also observed two cases of H. influenzae. The majority of the serotypes found were covered by
the 23-valent pneumococcal polysaccharide vaccine (82%) and by the 13-valent pneumococcal conjugate
vaccine (73%).

What we learned from our study is that there are certain high-risk patients who are discharged from the
emergency department and have a high risk of bacteraemia, and they can be identified using the risk factors we
found. Therefore, we recommend using risk factors, in the absence of drawing blood cultures, to identify
patients who could benefit from a dose of i.v. antibiotics before being sent home. However, an important point
is that blood cultures have a main value regarding the observation of microbial resistance development. The
major strength of our study is the large number of patients included over a long period of consecutively
collecting cases of CAP arriving in the emergency department. A limitation is that blood cultures were not
obtained in all nonhospitalised patients. Thus, we do not know the overall prevalence of bacteraemia in this
population.

Due to these limitations and because this is a single-centre study, we recommend validating our findings
in other CAP cohorts.

The data in this study extend and support the recommendation of the Infectious Diseases Society of
America/American Thoracic Society guidelines [3] for non-ICU patients, who were sent home, in that
blood cultures added no useful data. Therefore, our findings extend to those discharged the lack of a need
to draw blood samples for cultures. However, there are risk factors (three that we identified) for
bacteraemia in those discharged and in this population, we believe, based on the good outcome, that the
risk factors can be used not to recommend drawing blood for cultures but rather to assure that these
patients will have a more strict follow-up.

TABLE 2 Probability of bacteraemia in outpatients with community-acquired pneumonia

Risk factors Probability %

None 0.7
Age ⩾50 years 2.3
Pleuritic pain 3.0
C-reactive protein ⩾22.945 mg·dL−1 7.1
Age ⩾50 years + pleuritic pain 8.8
Age ⩾50 years + C-reactive protein ⩾22.945 mg·dL−1 19.4
Pleuritic pain + C-reactive protein ⩾22.945 mg·dL−1 23.6
Age ⩾50 years + pleuritic pain + C-reactive protein ⩾22.945 mg·dL−1 49.4
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