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ABSTRACT

Community-acquired pneumonia (CAP) is a common disease with frequent hospitalization
and still high mortality rate. The aim of the study is to analyze the clinical characteristics of
patients who died in the hospital from CAP. 1292 patients hospitalized in the Clinic of
Pneumonology and Phthisiatrics of MHAT “Saint Marina” — Varna were retrospectively
studied for the period 2012 to 2015. Data were analyzed with statistical program SPSS.20.
148 patients (11.5%) died during the hospital stay. The non-survivors were significantly older
than the survivors (67.6+14.2 vs. 58.9+17.1 years, p<0.001). No significant difference in the
mortality rate between male and female was proven (12.3 % vs. 10.3 %, p=0.15). Charlson
comorbidity index was significantly higher in non-survivors compared to survivors
(3.28+2.21 vs. 1.36+1.63, p<0.001). Patients with dementia, carcinoma with metastases and
cerebrovascular disease as concomitant comorbidities had the highest risk of dying in the
hospital (OR 6.86 (3.97-11.84); 4.33 (1.43-13.12); 4.05 (2.77-5.92) resp. p<0.05) C-reactive
protein was also significantly higher in non-survivors compared to survivors
(171.85+83.17mg/L vs.123.424£99.68mg/L, p<0.001). The most common complication was
acute respiratory failure (89.9%). Of the deceased patients 16.9% did not meet the criteria for
severe CAP according to IDSA/ATS on admission. Most of the deceased patients (52%) died
within the first 3 days of the hospital stay. Older patients with comorbidities had higher risk
of dying in the hospital. Patients with CAP need intensified monitoring especially in the first
3 days even if they do not have severe pneumonia on admission.
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INTRODUCTION

Community-acquired pneumonia (CAP) is a common disease with frequent hospitalization
and still high mortality rate. Despite the success of antibiotic treatment, the mortality rate
ranges between 1-48%. In developed countries, pneumonia and influenza are the leading
cause for death from infectious diseases. In Bulgaria in 2016, mortality from pneumonia was
18.4/100 000 population, the rate increasing with age and in the age group over 85 years it
reached 191.1/100 000 population. Pneumonia is a socially significant disease associated
with high morbidity, hospitalization and consumption of health resources. In European Union
about 1 000 000 patients are hospitalized annually with CAP®. Taking into consideration the
aging of the population and the increased comorbidity among the elderly, it can be expected
that the incidence and mortality rate of pneumonia will remain high in the future. Several
scales are used to determine the severity of pneumonia and the risk of mortality. The most
widely used are PSI, CURB-65 and IDSA/ATS criteria®* > ©. Researchers still work on
improving the identification of high-risk patients, and some biomarkers are being developed.
Accurate identification of high-risk patients will support the development of therapeutic
strategies to reduce mortality and improve prognosis.

Aim:

To analyze the clinical characteristics of patients who died in the hospital from CAP.
MATERIALS AND METHOD

1292 patients hospitalized in the Clinic of Pneumonology and Phthisiatrics of MHAT “Saint
Marina” — Varna were retrospectively studied for the period 2012 to 2015. Patients were
divided into two groups - survivors and non-survivors. The two groups were compared by
demographic data and some basic characteristics of pneumonia. The deceased patients were
analyzed by age, sex and concomitant diseases. Assessment of comorbidity was done by
Charlson comorbidity index (CCI). The three major scales - PSI, CURB-65 and the
IDSA/ATS criteria were used to assess the severity of pneumonia in deceased patients. Data
were analyzed with statistical program SPSS.20. Descriptive, variance and comparative
analyses were performed. To compare the groups T-test of Student and y2-test were used.
Quantitative variables were reported as mean value and standard deviation (mean + SD), and
qualitative variables were reported as a count and relative share (%). Analysis of risk
assessment (OR) was performed for evaluating the impact of comorbidities on the mortality.
P<0.05 was accepted as statistically significant in all comparisons. The study was conducted

in accordance with the Institutional Ethical Committee.
RESULTS AND DISCUSSION
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148 patients (11.5%) died during the hospital stay. The non-survivors were significantly older
than the survivors (67.6+14.2 vs. 58.9+17.1 years, p<0.001). No significant difference in the

mortality rate between male and female was found (12.3 % vs. 10.3 %, p=0.15). Mortality in

ICU is much higher than in general ward. Deceased patients had significantly higher CCI and

C-reactive protein (CRP). The characteristics of the studied group are shown on tabl.1.

Table 1: Characteristics of the studied group

Characteristics Survivors Non-survivors P-value
Number/ %  Number/ %
1144 / 88.5% 148 /11.5%
Age 58.9+17.1years 67.6£14.2 years p<0.001
Sex p=0.15
male 648/ 87.7% 91/12.3%
female 496 / 89.7% 57/10.3%
Site of care
ICU-patients 145/ 54.3% 122 /45.7% p<0.001
General ward 999/ 97.4% 26/2.6%
Radiographic infiltrates
monolobar 917/80.2% 64 /43.2% p<0.001
multilobar 227/ 19.8% 84 /56.8%
Charlson comorbidity 1.36+1.63 3.28+2.21 p<0.001
index (CCI)
C-reactive protein 123.42 + 99.68 171.85+83.17 p<0.001

We established a rise in mortality with increasing the age of patients. In the age group under

30 years it was 5.1%, in the age group 31-40 years it was only 1.7% and then it began

gradually to increase and in the age group over 80 years it reached up to 20.9% (Fig.1)
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Figure 1: Percentage of deceased patients in different age groups
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Comorbidity led to an increase of in-hospital mortality. While the mortality rate among
patients without comorbidity was only 2.9%, the presence of at least one comorbidity
increased the mortality to 15.8%. Patients with dementia, carcinoma with metastases and
cerebrovascular disease as concomitant comorbidities had the highest risk of dying in the
hospital (OR 6.86 (3.97-11.84); 4.33 (1.43-13.12); 4.05 (2.77-5.92) resp. p<0.05). Chronic
renal failure, chronic liver disease, chronic heart failure, diabetes mellitus and ischemic heart
disease also significantly increased the in-hospital mortality. Patients with malignant
hemopathy, non-metastatic cancer, COPD, bronchial asthma, ulcer disease, peripheral
vascular disease and connective tissue disease had not increased mortality risk (Tabl.2).

Table 2: In-hospital mortality risk according to comorbidities

Comorbidity OR (95% CI) p-value
Dementia 6.86 (3.97-11.84) P<0.001
Carcinoma with metastases 4.33 (1.43-13.12) P=0.017
Cerebrovascular disease 4.05 (2.77-5.92) P<0.001
Chronic renal failure 3.67 (2.35-5.73) P<0.001
Chronic liver disease 3.12 (1.70-5.71) P<0.001
Chronic heart failure 2.54 (1.76-3.67)  P<0.001
Diabetes mellitus 241 (1.68-3.46) P<0.001
Ischaemic heart disease 2.22 (1.54-3.21) P<0.001
Malignant haemopathies 1.77 (0.72-4.38)  P=0.16 (NS)
Ulcer disease 1.61 (0.79-3.25)  P=0.13 (NS)
Peripheral vascular disease 1.54 (0.67-3.53)  P=0.21 (NS)
COPD 1.29 (0.65-2.59)  P=0.28 (NS)
Connective tishue disease 1.23 (0.51-2.96)  P=0.25 (NS)
Carcinoma without metastases 0.73 (0.26-2.06)  P=0.37 (NS)
Bronchial asthma 0.42 (0.13-1.38)  P=0.98 (NS)

The most common complication of pneumonia among the deceased patients was acute
respiratory failure —133 patients ( 89.9%); 33 patients (22.3%) of the cases required
intubation and mechanical ventilation. Pleural effusion had 48 patients (32.4% of the
deceased). Hypotension requiring inotropic support had 71 patients (48%). The most
common extrapulmonary complication was acute renal failure (40 patients- 27%), followed
by the acute gastrointestinal bleeding (15 patients — 10.1%).

We determined the severity of pneumonia of the deceased patients according to the three
main scales - IDSA/ATS criteria, PSI and CURB-65. According to the IDSA/ATS criteria,
16.9% of the deceased were classified as non-severe pneumonia at the time of hospitalization.
According to the PSI 9.5% of the deceased fell into the low risk groups, and according to
CURB-65 13.9% of the deceased were classified as low-risk patients and 15.3% of the

deceased had an intermediate risk (Fig.2)
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Figure 2: Distribution of the deceased patients according to different severity scales
We examined the time from hospitalization to death, and found that the highest mortality rate
was observed in the first three days of hospitalization then it dropped considerably. Most of
the deceased patients (52%) died within the first 3 days of the hospital stay (Fig 3).
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Figure 3: Length of stay of the deceased patients
DISCUSSION

The mortality rate in our clinic corresponds to that in literature, slightly higher than this in
Europe (9.1%) and the USA/Canada (7.3%) and lower than this in Latin America (13.3%)’.
Mortality in different European countries also varies widely, according to various authors - in
Switzerland it is 8%® and in France — 16.3%°. Most likely, the wide variation in mortality
according to different studies is due to a different design of the studies. For ICU we found a
high mortality rate (45.7%), which is not surprising considering that there were treated the
most severe pneumonia cases with many complications. Other authors also report similar

mortality rate in ICU. Paganin established mortality in ICU in France 43%°. We found a low
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percentage of intubated and mechanically ventilated patients (22.3%). A similar percentage
of intubated patients was found also by Ewig™. The low percentage of intubated patients is
due to the elderly patients and those with severe chronic irreversible diseases, which limit the
therapeutic options. Looking at the mortality rates in different age groups, we found the
lowest rate in the 31-40 years group, then it started gradually to increase and in the age over
80 years it reached up to 20.9%. The mortality rate of 5.1% in the youngest age group under
30 years was most likely related to the fact that several patients with concomitant severe
pathology, such as childhood cerebral palsy, cystic fibrosis and others fell into this group.
Almost all authors establish mortality increase with age, as do our results*® *> It is not
coincidental that age is a risk criterion in both the major severity scales CURB-65 and PSI.
Some critics of the severity scales even believe that in PSI, age is overstated as a risk factor,
whereas the severity of pneumonia in young patients may remain underestimated.

The risk of mortality increases with the presence of comorbidities. We found that the highest
mortality risk had patients with dementia, carcinoma with metastases and cerebrovascular
disease. Similar results were reported by other authors. Kaplan et al. found malignancy (OR -
2.26 95% CI 2.2-2.33), renal disease (OR 2.15 95% CI 1.95-2.25), liver disease (OR 2.1,
95% CI 1, 87-2.34), myocardial infarction (OR 1.53 95% CI 1.47-1.59) and congestive heart
failure (OR 1.53 95% CI 1.47-1.59) as predictors of increased mortality*2. Ewig found the
highest mortality in the group of malignancies (including non-lung and lung carcinomas,
28.2% and 25.2% respectively), pulmonary diseases other than COPD (24.4%) and dementia
(22.3%)™. In our study dementia carried the highest risk of death. Wesemann also found that
hemiplegia, dementia, and chronic heart failure were significantly associated with one-year
mortality, with CCl and CURB-65 having a similar predictive value **. The CCI is the most
widely used scale to assess the cumulative burden of concomitant diseases on the outcome of
a particular disease. The index was published in 1987 by M. Charlson et al.’®. We found
significantly higher CCI in deceased patients compared to survivors, as reported by Pereira®’
and Cabrera®®. We believe that determining the CCI in patients with CAP may contribute to
the identification of high risk patients. CRP is the most widely used marker of inflammation
in CAP. We found that it was significantly higher in deceased patients, which could be
associated with a more pronounced systemic inflammatory response. The results about CRP
as a predictor of mortality are controversial. Some authors also found significantly higher
CRP in the deceased"® ?° while others did not detect such correlation *. Severity scales are a
major tool for determining the severity and risk of mortality. However, their results cannot be
the only predictive criterion. We found deceased patients who were classified as low-risk for
mortality according to the three scales CURB-65, PSI and IDSA/ATS criteria. This indicates
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that pneumonia may be a progressive disease, and patients who are considered as stable and
low risk for death may dramatically deteriorate. The highest mortality rate was found in the
first 3 days of hospitalization. This suggests that all patients with CAP should be managed
with caution in the first 3 days, even if they are classified as low-risk at the time of
hospitalization. The possibility of a rapid deterioration in the clinical course of the disease
requires close monitoring, especially in the first 3 days when the probability of developing
complications and adverse outcome is the highest. Naturally particular caution need patients
with an increased risk of mortality assessed by the main scales. Authors like Ewig and Torres
even compare severe pneumonia with acute myocardial infarction and offer just as urgent
measures when treating these patients®. Kolditz also offers intensified monitoring in patients
with severe CAP?. Such an approach would, also in our view, contribute to reducing CAP
mortality, and again we want to emphasize the need of active monitoring not only of high-
risk but also of low-risk patients with CAP because of the dynamic and potentially adverse
course of the disease.

CONCLUSION:
Older patients with comorbidities had higher risk of dying in the hospital. Patients with CAP

need intensified monitoring especially in the first 3 days even if they do not have severe
pneumonia on admission.

REFERENCES:

1. Welte T, Torres A, Nathwani D. Clinical and economic burden of community-
acquired pneumonia among adults in Europe. Thorax. 2012; 67: 71-79

2. National statistical institute 2016. Mortality by causes, sex and age. http://www.nsi.bg

3. Gibson GJ, Loddenkemper R, Lundback B, Sibille Y. Respiratory health and
disease in Europe: the new European Lung White Book. ERJ 2013 42: 559-563,;
DOI:10.1183/09031936.00105513

4. Fine MJ, Auble TE, Yealy DM, Hanusa BH, Weissfeld LA, Singer DE et al.A
prediction rule to identify low-risk patients with community- acquired pneumonia. N
Engl J Med 1997; 336:243-50.

5. British Thoracic Society Standards of Care Committee BTS Guidelines for the
Management of Community Acquired Pneumonia in Adults. Thorax 2001;56. Suppl
4: IV1-64.

6. Mandell LA, Wunderink RG, Anzueto A, Bartlett JG, Campbell GD, Dean NC et al.
Infectious Diseases Society of America/American Thoracic Society consensus
guidelines on the management of community-acquired pneumonia in adults. Clin
Infect Dis 2007;44( 2):27-72.

www.bjmhr.com 26



http://www.bjmhr.com/
http://www.nsi.bg/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weissfeld%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=8995086
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singer%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=8995086
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mandell%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=17278083
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wunderink%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=17278083
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anzueto%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17278083
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bartlett%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=17278083
https://www.ncbi.nlm.nih.gov/pubmed/?term=Campbell%20GD%5BAuthor%5D&cauthor=true&cauthor_uid=17278083
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dean%20NC%5BAuthor%5D&cauthor=true&cauthor_uid=17278083

Miteva et. al., Br J Med Health Res. 2017;4(10) ISSN: 2394-2967
7. Arnold FW, Wiemken TL, Peyrani P, Ramirez JA, Brock GN; CAPO authors.

Mortality differences among hospitalized patients with community-acquired
pneumonia in three world regions: results from the Community-Acquired Pneumonia
Organization (CAPQ) International Cohort Study. Respir Med. 2013 Jul;107(7):1101-
11. doi: 10.1016/j.rmed.2013.04.003.

8. Garbino J, Sommer R, Gerber A, Regamey C, Vernazza P, Genneé D et al. Prospective
epidemiologic survey of patients with community-acquired pneumonia requiring
hospitalization in Switzerland. Int J Infect Dis 2002;6:288-93.

9. Jehl F, Bedos J-P, Poirier R, Leophonte P, Sirot J, Chardon H et al. Nationwide
survey on community-acquired pneumococcal pneumonia  necessitating
hospitalization. Med Mal Infect 2002;32:267-83

10. Paganin F, Lilienthal F, Bourdin A, Lugagne N, Tixier F, Génin R, Yvin J-L. Severe
community-acquired pneumonia: assessment of microbial aetiology as mortality
factor.  European  Respiratory  Journal 2004 24: 779-785; DOI:
10.1183/09031936.04.00119503

11. Ewig S, Birkner N, Strauss R, Schaefer E, Pauletzki J, Bischoff H,et al. New
perspectives on community-acquired pneumonia in 388406 patients. Results from a
nationwide mandatory performance measurement programme in healthcare quality.
Thorax 2009; 64: 1062—1069.

12. Kaplan V, Angus DC, Griffin MF, Clermont G, Scott WR, Linde-Zwirble WT.
Hospitalized community-acquired pneumonia in the elderly: age- and sex-related
patterns of care and outcome in the United States. Am J Respir Crit Care Med
2002;165(6):766-72.

13. Thomsen RW, Riis A, Ngrgaard M, Jacobsen J, Christensen S, McDonald CJ,
Sgrensen HT. Rising incidence and persistently high mortality of hospitalized
pneumonia: a 10-year population-based study in Denmark. J Intern Med. 2006;259
(4):410-7.

14. Trotter CL, Stuart JM, George R, Miller E. Increasing hospital admissions for
pneumonia, England. Emerg Infect Dis. 2008 May;14(5):727-33. doi:
10.3201/eid1405.071011.

15. Wesemann T, Nduillmann H, Pflug MA, Heppner HJ, Pientka L, and Thiem U.
Pneumonia severity, comorbidity and 1-year mortality in predominantly older adults
with community-acquired pneumonia: a cohort study. BMC Infect Dis. 2015; 15: 2.
doi: 10.1186/s12879-014-0730-x

www.bjmhr.com 27



http://www.bjmhr.com/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arnold%20FW%5BAuthor%5D&cauthor=true&cauthor_uid=23660396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wiemken%20TL%5BAuthor%5D&cauthor=true&cauthor_uid=23660396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peyrani%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23660396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ramirez%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=23660396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brock%20GN%5BAuthor%5D&cauthor=true&cauthor_uid=23660396
https://www.ncbi.nlm.nih.gov/pubmed/?term=CAPO%20authors%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/23660396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Regamey%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12718823
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vernazza%20P%5BAuthor%5D&cauthor=true&cauthor_uid=12718823
https://www.ncbi.nlm.nih.gov/pubmed/?term=Genn%C3%A8%20D%5BAuthor%5D&cauthor=true&cauthor_uid=12718823
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schaefer%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19454409
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pauletzki%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19454409
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bischoff%20H%5BAuthor%5D&cauthor=true&cauthor_uid=19454409
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thomsen%20RW%5BAuthor%5D&cauthor=true&cauthor_uid=16594909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Riis%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16594909
https://www.ncbi.nlm.nih.gov/pubmed/?term=N%C3%B8rgaard%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16594909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jacobsen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16594909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Christensen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16594909
https://www.ncbi.nlm.nih.gov/pubmed/?term=McDonald%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=16594909
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%B8rensen%20HT%5BAuthor%5D&cauthor=true&cauthor_uid=16594909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Trotter%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=18439353
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stuart%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=18439353
https://www.ncbi.nlm.nih.gov/pubmed/?term=George%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18439353
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18439353
https://www.ncbi.nlm.nih.gov/pubmed/18439353?access_num=18439353&link_type=MED&dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wesemann%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25566688
https://www.ncbi.nlm.nih.gov/pubmed/?term=N%26%23x000fc%3Bllmann%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25566688
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pflug%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=25566688
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heppner%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=25566688
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pientka%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25566688
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thiem%20U%5BAuthor%5D&cauthor=true&cauthor_uid=25566688
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4304774/
https://dx.doi.org/10.1186%2Fs12879-014-0730-x

Miteva et. al., Br J Med Health Res. 2017;4(10) ISSN: 2394-2967
16. Charlson M.E., Pompei P., Ales K.L., Mac Kenzie CR. A new method of classifying

prognostic comorbidity in longitudinal studies: Development and validation. J Chron
Dis 1987 Vol. 40, Issue 5, P. 373-383

17. Pereira JM, Paiva JA, Froes F, Baptista JP, Goncalves-Pereira J. Outcome of severe
community-acquired pneumonia: the impact of comorbidities. Critical Care 2013,17
(2):P41

18. CabreraR., Shakeel Q., Uduman A., et al. Evaluation of Charlson comorbidity index
as a predictor of adverse outcomes in patients admitted with community-acquired
pneumonia. J Hosp Med 2013;8,Suppl. 1: 655

19. Chalmers J,A. Singanayagam,A.Hill. C-Reactive Protein is an independent predictor
of severity in community-acquired pneumonia, The American journal of medicine.
2008; 121, 219-225.

20. Lee JH, Kim J, Kim K ,Jo YH, Rhee JE, Kim TY et al. Albumin and C-reactive
protein have prognostic significance in patients with community-acquired pneumonia.
J. Crit. Care. 2011; 26, 287-294

21. Engel MF, Paling FP, Hoepelman Al, van der Meer V, Oosterheert JJ. Evaluating the
evidence for the implementation of C-reactive protein measurement in adult patients
with suspected lower respiratory tract infection in primary care: a systematic review.
Fam Pract. 2012;29(4):383-93

22. Ewig S, Torres A. Community-acquired pneumonia as an emergency: time for an
aggressive intervention to lower mortality. Eur Respir J 2011; 38: 253-260.

23. Kolditz M, Ewig S, Hoffken G. Management-based risk prediction in community-
acquired pneumonia by scores and biomarkers. ERJ 2013; vol. 41 no. 4; 974-984

BIJMHR is
e Peer reviewed
e Monthly
e Rapid publication

e Submit your next manuscript at ¥
editor@bjmhr.com

www.bjmhr.com 28



http://www.bjmhr.com/
https://www.ncbi.nlm.nih.gov/pubmed/?term=MacKenzie%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=3558716
http://www.sciencedirect.com/science/journal/00219681/40/5
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baptista%20J%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gon%26%23x000e7%3Balves-Pereira%20J%5BAuthor%5D
http://erj.ersjournals.com/search?author1=Martin+Kolditz&sortspec=date&submit=Submit
http://erj.ersjournals.com/search?author1=Santiago+Ewig&sortspec=date&submit=Submit
http://erj.ersjournals.com/search?author1=Gert+H%C3%B6ffken&sortspec=date&submit=Submit

