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Classifications of Pneumonia 
 CAP – community-acquired pneumonia 

 
 HAP – hospital-acquired pneumonia 

 
 VAP – ventilator-associated pneumonia 

 
 NHAP – nursing home-associated pneumonia 

 
 HCAP – healthcare-associated pneumonia 
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Hiramatsu K, et al. Healthcare-associated pneumonia: a new therapeutic paradigm. Chest 2005;128:3784-87. 



Definitions of Pneumonia Categories 
Pneumonia 
Category 

Definition 

VAP Patients receiving mechanical ventilation for at least 24h with a 
first positive bacterial respiratory culture finding after ventilator 
start date 

HAP Patients with a first positive bacterial respiratory culture finding > 
2 days from admission who do not meet VAP definition 

HCAP Patients with a first positive bacterial respiratory culture finding 
within 2 days of admission and any of the following: (1) admission 
source indicates a transfer from another health-care facility; (2) 
receiving long-term hemodialysis; and (3) prior hospitalization 
within 30 days who do not meet VAP definition 

CAP Patients with a first positive bacterial respiratory culture finding 
who do not meet VAP or HCAP definition 
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Kollef MH, et al. Epidemiology and outcomes of healthcare-associated pneumonia: results from a large US database 
of culture-positive pneumonia. Chest 2005;128:3854-62. 



Study of 4543 pts. with Culture-Positive 
Pneumonia: Incidence (%) 
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Kollef MH, et al. Epidemiology and outcomes of healthcare-associated pneumonia: results from a large US 
database of culture-positive pneumonia. Chest 2005;128:3854-62. 

 



Study of 4543 pts. with Culture-Positive 
Pneumonia: LOS and Total Charges 
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Kollef MH, et al. Epidemiology and outcomes of healthcare-associated pneumonia: results from a large US 
database of culture-positive pneumonia. Chest 2005;128:3854-62. 

 

Variable CAP HCAP HAP VAP 

LOS, d 7.5 8.8 15.2 23.0 

Total charges, $ 25,218 27,647 65,292 150,841 



Distinguishing the Pneumonias 
 HAP, HCAP, and VAP are associated with pathogens that are most often 

MDR, unlike CAP (particularly important to know in first response 
settings such as Emergency Departments) 
 

 Patients who develop HCAP are more similar to hospitalized patients 
than those true community patients in that they present with greater 
comorbidities, including cancer, chronic kidney disease, heart disease, 
chronic obstructive pulmonary disease, immunosuppression, 
dementia, and impaired mobility.  
 

 A unique sub-set of these pneumonia categories include patients who 
present with a dual risk of developing respiratory infection due to 
multiple healthcare setting admissions, e.g., long-term care patients 
with tracheostomies who are transferred to hospitals for acute care and 
may require mechanical ventilation.  

6 



VAP vs. HAP Flora 
 Study of VAP and HAP pathogens for purposes of 

optimizing therapy 
 University of North Carolina Hospitals study 

conducted system-wide, 2000-2003 
 Used definitions as described by ATS 
 Did not include CAP or HCAP  
 Specimens obtained via bronchoscopy, expectorated 

sputum, or tracheal aspirates 
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Weber DJ, et al. Microbiology of ventilator-associated pneumonia compared with that of hospital-acquired 
pneumonia. Infect Control Hosp Epidemiol 2007;28:825-31. 



Results, Epidemiology 
 588 lower respiratory therapy tract infections in 556 patients 
 Incidence of pneumonia: 0.37% 

8 

Variable VAP HAP 

No. of patients 309 247 

No. of infections 327 261 

No. of infections per pt. 1.06 1.06 

Service 

•Medical 35 (10.7) 83 (31.8) 

•Surgical 277 (84.7) 145 (55.6) 

•Pediatric 9 (1.8) 6 (2.3) 

•Other 6 (1.8) 27 (10.3) 

Location 

•ICU 296 (90.5) 85 (32.6) 

•Non-ICU, ward 31 (9.5) 176 (67.4) 

Weber DJ, et al. Microbiology of ventilator-associated pneumonia compared with that of hospital-acquired 
pneumonia. Infect Control Hosp Epidemiol 2007;28:825-31. 
 



Results, Pathogens 
 Pathogens isolated from 92.4% of patients with VAP and 76.6% from HAP patients 
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Pathogen Pts. with VAP Pts. with HAP 

S. aureus 

•All 128 (32.0) 115 (42.6) 

•Oxacillin sensitive 37 (9.3) 36 (13.3) 

•Oxacillin resistant 71 (17.8) 55 (20.4) 

Enterobacteriaceae 59 (14.8) 44 (16.3) 

•E. coli 15 (3.6) 8 (2.9) 

•K. pneumoniae 8 (2.0) 13 (4.8) 

•S. marcescens 10 (2.5) 5 (1.8) 

Non-Enterobacteriaceae 160 (40.8) 53 (19.7) 

•P. Aeruginosa 70 (17.5) 25 (9.26) 

•Acinetobacter sp. 31 (7.8) 9 (3.3) 

•S. Maltophilia 27 (6.8) 3 (1.1) 

•H. Influenzae 18 (4.5) 6 (2.2) 

Weber DJ, et al. Microbiology of ventilator-associated pneumonia compared with that of hospital-acquired 
pneumonia. Infect Control Hosp Epidemiol 2007;28:825-31. 
 



Results, Time of Infection 
 Pathogens statistically associated with 

 
 VAP:  

 Early-onset (0-4 days): oxacillin-susceptible S. aureus, S. 
pneumoniae, Hemophilus sp. 

 Late-onset (5+ days): Acinetobacter sp. and S. maltophilia 
 

 HAP: 
 Early-onset (0-4 days): only S. pneumoniae. 
 Late-onset (5+ days): oxacillin-resistant S. aureus and 

P.aeruginosa 
 

10 
Weber DJ, et al. Microbiology of ventilator-associated pneumonia compared with that of hospital-acquired 
pneumonia. Infect Control Hosp Epidemiol 2007;28:825-31. 
 



HAP: Non-Vent vs. Vented Pts. 
 Literature highlighting incidence and outcome data 

with regard to NV-HAP is sparse. 
 

 VAP reduction efforts have been impressive 
 

 However, VAP is not the only piece of the nosocomial 
pneumonia puzzle 
 

 Pennsylvania study on nosocomial pneumonia, 2009-
2011 
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Davis J. The breath of hospital-acquired pneumonia: nonventilated versus ventilated patients in Pennsylvania. 
Focus on Infection Prevention. Pennsylvania Patient Safety Advisory. 2012;9:99-105. 



HAP: Non-Vent vs. Vented Pts. 
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Davis J. The breath of hospital-acquired pneumonia: nonventilated versus ventilated patients in Pennsylvania. 
Focus on Infection Prevention. Pennsylvania Patient Safety Advisory. 2012;9:99-105. 



HAP: Non-Vent vs. Vented Pts. 
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Davis J. The breath of hospital-acquired pneumonia: nonventilated versus ventilated patients in Pennsylvania. 
Focus on Infection Prevention. Pennsylvania Patient Safety Advisory. 2012;9:99-105. 



HAP: Non-Vent vs. Vented Pts. 
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Davis J. The breath of hospital-acquired pneumonia: nonventilated versus ventilated patients in Pennsylvania. 
Focus on Infection Prevention. Pennsylvania Patient Safety Advisory. 2012;9:99-105. 



Comprehensive Oral Care 
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The efficacy and cost-effectiveness of various intervention strategies for the prevention and control of nosocomial pneumonia, 
particularly for patients on mechanical ventilation, have been extensively reviewed.1, 2, 3, 4, 5, 6 In 2004, the Healthcare Infection 
Control Practices Advisory Committee (HICPAC) of the US Centers for Disease Control and Prevention (CDC) issued an evidence-
based guideline7 that lists graded recommendations addressing a wide range of issues, including the need to educate health care 
workers on risk-reduction practices, the safe handling and cleaning of respiratory care devices such as mechanical ventilators and 
humidifiers, the duration of use of disposable ventilator circuits and closed suction catheters, the suctioning of subglottic secretions, 
the placement of patients in semirecumbent positions, the use of stress ulcer medications, and the selective decontamination of the 
digestive tract. 
 
Two interventions that have emerged in the scientific literature as contributory to the prevention of pneumonia in 
hospitalized patients, and are currently not fully addressed in either the CDC pneumonia prevention guideline or other 
published sets of recommendations, are the performance and frequency of oropharyngeal care and the elimination of dental 
plaque to reduce bacterial colonization. This article reviews the scientific evidence that bacterial colonization of oropharyngeal 
tissues and dental plaque is a major precursor to the development of respiratory infection and in particular to ventilator-associated 
pneumonia (VAP). In addition, specific recommendations addressing clinical interventions in this area are made with the goal of 
improving the assessment and care of patients on mechanical ventilation. 
 

Garcia R.  
A review of the possible role of oral and dental 
colonization on the occurrence of health care-
associated pneumonia: underappreciated risk and a 
call for interventions.  Am J Infect Control. 2005 
Nov;33(9):527-41. 
 



Mechanisms That Lead to Oral and 
Oropharyngeal GNR Colonization 
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Lam OLT, et al. Effectiveness of oral hygiene interventions against oral and oropharyngeal reservoirs of aerobic and 
facultatively anaaerobic  graminegative bacilli. AJIC 2012;40:175-82. 



Which Patients Are At Risk? 
 Liver disease prior to and during transplantation 
 End-stage renal disease undergoing hemodialysis 
 Cardiovascular disease undergoing surgery 
 Abdominal cancer, head and neck cancer 
 Leukemia 
 COPD 
 Cerebral palsy 
 Asthma, stroke, chronic bronchitis, pharyngitis, HIV 

infection, diabetes, alcoholism, Parkinson’s Disease 
 Hospitalized, Institutionalized elderly individuals 
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Lam OLT, et al. Effectiveness of oral hygiene interventions against oral and oropharyngeal reservoirs of aerobic 
and facultatively anaaerobic  graminegative bacilli. AJIC 2012;40:175-82. 
 



Prevention 
 Identification of patients at risk 
 Oral Health Assessment 
 Oral care 

 Dental care (plaque removal) 
 Suctioning 
 Chlorhexidine 

 Additional Interventions 
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Oral Health Assessment 
Category Rating 1 2 3 4 
Lips 1 2 3 4 Smooth, pink, 

moist, intact 
Slightly wrinkled and 
dry; one or more 
isolated reddened areas 

Dry and somewhat swollen; 
may have one or two isolated 
blisters; inflammatory line 
of demarcation 

Extremely dry and 
edematous; entire 
lip inflamed; 
generalized blisters 
or ulceration 

Gingiva and 
oral mucosa 

1 2 3 4 
 

Smooth, pink, 
moist, intact 
 

Pale and slightly dry; 
one or two isolated 
lesions, blisters, or 
reddened areas 

Dry and somewhat swollen; 
generalized redness; more 
than two isolated lesions, 
blisters, or reddened areas. 

Extremely dry and 
edematous; entire 
mucous quite red 
and inflamed; 
multiple confluent 
ulcers 

Tongue 1 2 3 4 
 

Smooth, pink, 
moist, intact 
 

Slightly dry; one or two 
isolated lesions, blisters, 
or reddened areas; 
papillae prominent, 
particularly at base 

Dry and somewhat swollen; 
generalized redness but tip 
and papillae are redder; one 
or two isolated lesions or 
blisters 

Extremely dry and 
edematous; thick 
and engorged; 
entire tongue quite 
inflamed; tip very 
red and 
demarcated with 
coating; multiple 
blisters or ulcers 

Teeth 1 2 3 4 
 

Clean, no 
debris 

Minimal debris, mostly 
between teeth 

Moderate debris clinging to 
half of visible enamel 

Covered with 
debris 

Saliva 1 2 3 4 
 

Thin, watery, 
plentiful 

Increased Scanty; may be thicker than 
normal 

Thick and ropy, 
visicid, or mucoid 
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Oral Dysfunction Score: Total      None=5,  Mild = 6-10,  Moderate = 11-15,  Severe = 16-20 

Oral care update: From prevention to treatment. Nurs manage 2003;34, Supp. 3. 



HAP Prevention Study 
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Aspiration Precaution Bundle (APB) 
 Ensure bedside swallow screen completed (if failed, physician 

order for speech consult/NPO status 
 HOB elevated 30 degrees or greater 
 Oral care every 4 hours (brush teeth every 12 hours) 
 No straws 
 Ambulate/up in chair TID and prn 
 Sit upright 90 degrees for meals/snacks, if able 
 Observe patient during meals (check temperature 60 minutes 

after meal for fever spike) 
 Incentive spirometry (IS), Acapella (preferred) or PEP therapy 
 Suction set-up in patient room 
 Order Aspiration Precaution on SBAR 
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Oral Care Tools 
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Photoe courtesy of Sage Products, Inc. 



Summary on HAP 
 Distinguishing accurately between the pneumonias is 

critical, especially in light of mandatory reporting 
 HAP is underappreciated and under-reported 
 HAP can be more costly than VAP 
 “Bundles” may be applied to preventing HAP 
 Include Comprehensive oral care and consider the use 

of tooth brushing in combination with CHG 
 Seek the input of a dental professional 
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