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INTRODUCTION

•Questions to explore today:

•What pathogens cause community-acquired 
pneumonia in children to the point of 
hospitalization?

•Which assessment methods are most effective in 
pathogen determination?
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WHAT IS COMMUNITY-
ACQUIRED PNEUMONIA (CAP)?

• Pneumonia – infection in the alveoli 
of one or both lungs.

• Community-acquired – contracted 
from a pathogen outside of the 
hospital.

• Most common cause of 
hospitalization and death in children.
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Harvard (2018)Bhuiyan, et al. (2018) & Mayo Clinic (2020)



CAP SYMPTOMS

•Chest pain
•Productive cough
•Fatigue
•Fever (sweating/chills)

•Hypothermia
•Nausea/vomiting
•Diarrhea
•Shortness of breath
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Mayo Clinic (2020)



WHAT IS THOUGHT TO 
CAUSE CAP?

• Pneumonia can be caused by 
either:
• Bacteria
• Virus
• Both (simultaneous infection)

• Pathogen determines treatment.
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CDC (2020)

Fritz, et al. (2019)



BLOOD CULTURES & 
RADIOGRAPHS

• Assessment methods 
being evaluated in this 
presentation: are they 
effective?
• Blood cultures –

bacterial pathogen.
• Radiograph – X-ray; any 

pathogen. 6
Neuman et al. (2017)

Rajaraman (2019)



OBJECTIVES

• To determine the most common pathogens 
for bacterial and viral pneumonia infections.

• To determine if blood cultures and 
radiographs are effective methods of 
determining suspected pathogen. 
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HOW DO RESEARCHERS 
ACCOMPLISH THIS?

1. Enrollment
2. Demographics 
3. Radiograph
4. Blood culture (bacterial)
5. Examine results
6. Treatment 8
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Seasonality –Viruses
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Seasonality – Bacteria
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Age & Symptom Distribution

Jain et al. (2015)
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Pneumonia Classification Distribution

Jain et al. (2015)
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Age Distribution –Viruses

Bhuiyan, et al. (2018)
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Age Distribution – Bacteria

Bhuiyan, et al. (2018)
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Blood Cultures

Neuman et al. (2017)



CONCLUSIONS

• Common bacterial pathogens:
• Streptococcus pneumoniae
• Mycoplasma pneumoniae

• Common viral pathogens:
• Respiratory syncytial virus
• Human rhinovirus

• Blood culture is not sufficient for CAP assessment, while 
radiograph/X-ray is very sufficient. 16



DISCUSSION

• Limitations
• Scope of blood 

culture

• Sample size

• Enrollment 
selectivity

• Convenience 
sampling 17

• Future implications
• Vaccine 

development
• More efficient 

assessment 
methods
• Targeted treatment
• Decreased 

mortality rate
Bhuiyan, et al. (2018) & Fritz, et al. (2019)



REFERENCES
Bhuiyan, M. U., Snelling, T. L., West, R., Lang, J., Rahman, T., Granland, C., Gier, C., Borland, M. L., Thornton, R. B., Kirkham, L.S., 

Sikazer, C., Martin, A. C., Richmond, P. C., Smith, D. W., Jaffe, A., Blyth, C. C. (2018). The contribution of viruses and 
bacteria to community-acquired pneumonia in vaccinated children. Thorax Journal, 74, 261-269. 
https://doi.org/10.1136/thoraxjnl-2018-212096. 

CDC. (2020, September 01). Pneumococcal disease. Retrieved from https://www.cdc.gov/pneumococcal/about/photos.html. 

Fritz, C. Q., Edwards, K. M., Self, W. H., Grijalva, C. G., Zhu, Y., Arnold, S. R., McCullers, J. A., Ampofo, K., Pavia, A. T., Wunderink, 
R. G., Anderson, E. J., Bramley, A. M., Jain, S., Williams, D. J. (2019). Prevalence, risk factors, and outcomes of 
bacteremic pneumonia in children. Pediatrics, 144(1), 1-8. https://doi.org/10.1542/peds.2018-3090. 

Harvard. (2018, December). Pneumonia. Retrieved from https://www.health.harvard.edu/a_to_z/pneumonia-a-to-z. 

Jain, S., Williams, D. J., Arnold, S. R., Ampofo, K., Bramley, A. M., Reed, C., Stockmann, C., Anderson, E. J., Grijalva, C. G., Self, W. 
H., Zhu, Y., Patelm A., Hymas, W., Chappell, J. D., Kaufman, R. A., Kan, J. H., Dansie, D., Lenny, N., Hillyard, D. R., Haynes, 
L. M., Levine, M., et al. (2015). Community-acquired pneumonia requiring hospitalization among U.S. children. New 
England Journal of Medicine, 372(9), 835-845. https://doi.org/10.1056/NEJMoa1405870. 

Mancino, E., Cristiani, L., Pierangeli, A., Scagnolari, C., Nenna, R., Petrarcha, L., Mattia, G. D., Regina, D, L., Frassanito, A., 
Oliveto, G., Viscido, A., Midulla, F. (2020). A single centre study of virla community-acquired pneumonia in children: 
No evidence of SARS-CoV-2 from October 2019 to March 2020. Journal of Clinical Virology, 128, 1-3.  
https://doi.org/10.1016/j.jcv.2020.104385. 

Mayo Clinic. (2020, June 13). Pneumonia. Retrieved from https://www.mayoclinic.org/diseases-
conditions/pneumonia/symptoms-causes/syc-20354204. 

Neuman, M. I., Hall, M., Lipsett, S. C., Hersh, A. L., Williams, D. J., Gerber, J. S., Brogan, T. V., Blaschke, A. J., Grijalva, C. G., Parikh, 
K.,  Ambroggio, L., Shah, S. S. (2017). Utility of blood culture among children hospitalized with community-acquired 
pneumonia. Pediatrics, 140(3), Article e20171013. https://doi.org/10.1542/peds.2017-1013. 

Rajaraman, Sivaramakrishnan. (2019). Pediatric CXRs. Retrieved from https://www.researchgate.net/figure/Pediatric-CXRs-
a-Normal-CXR-showing-clear-lungs-with-no-abnormal-opacification-b_fig1_331720168. 

18

https://doi.org/10.1136/thoraxjnl-2018-212096
https://www.cdc.gov/pneumococcal/about/photos.html
https://doi.org/10.1542/peds.2018-3090
https://www.health.harvard.edu/a_to_z/pneumonia-a-to-z
https://doi.org/10.1056/NEJMoa1405870
https://doi.org/10.1016/j.jcv.2020.104385
https://www.mayoclinic.org/diseases-conditions/pneumonia/symptoms-causes/syc-20354204
https://doi.org/10.1542/peds.2017-1013
https://www.researchgate.net/figure/Pediatric-CXRs-a-Normal-CXR-showing-clear-lungs-with-no-abnormal-opacification-b_fig1_331720168

