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ABSTRACT

Background: In 2005, the new concept of healthcare-associated pneumonia (HCAP) was introduced.
However, HCAP is heterogeneous, clinical features and outcomes are different from region to region.
Especially, the optimal strategy for treatment of nursing home acquired pneumonia (NHAP) which is
a category of HCAP was controversial among several studies. We aimed to evaluate the clinical
features of NHAP patients compared to CAP.

Methods: This study was retrospectively conducted in patients with NHAP or CAP that were
hospitalized in Jeju national university hospital between January 2012 and December 2012.

Results: A total of 283 patients were enrolled and 66(23.3%) had NHAP. Comparing to the CAP
group, The median age of the NHAP group was higher than the CAP group (80 vs. 71; p < 0.001). The
NHAP group had more frequent CNS disorders, and showed worse clinical parameters such as
confusion, respiratory failure and septic shock at onset than the CAP group. The rates of patients with
CURB-65 scores of 3 or more (31.8% vs. 17.0%; p = 0.014) and PSI class IV or more (77.2% vs.
57.1%; p = 0.003) were higher in the NHAP group. Although potentially drug resistant pathogens
were more frequently detected in the NHAP group (18.1% vs. 7.8%; p < 0.015), Pseudomonas
aeruginosa were not significantly different from the rates of isolation in between both group (10.6%
vs. 4.1%; p = 0.065). And the pathogen isolated most frequently in both groups was Streptococcus
pneumoniae. Multivariable analyses failed to show that the pneumonia type was a prognostic factor
for mortality. Only high PSI score was associated with increased mortality (p < 0.001).

Conclusions: In patients admitted with NHAP or CAP, the risk of excess mortality seems to be
related to underlying patient-related factors rather than the type of pneumonia or the presence of

antibiotic-resistant pathogens. We suggested that the empirical treatment of broad-spectrum anti-



pseudomonal agents in NHAP should be reserved for patients with severe pneumonia or at high risk

of MDR bacterial infection.

Keywords: Nursing care, Pneumonia, Antibiotics, Mortality
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Table 1.Baseline characteristics of patients admitted with pneumonia

Characteristics NHAP (n=66) CAP (n=217) p
Age (Year) 80 (72-85) 71 (62-79) <0.001
Male 40 (60.6%) 147 (67.7%) 0.284
Aspiration tendency 61 (92.4%) 58 (26.7%) <0.001
Comorbidity
Malignancy 3 (4.5%) 30 (13.8%) 0.040
Chronic Liver disease 2 (3.0%) 15 (6.9%) 0.376
Cardiovascular disease 5 (7.5%) 17 (7.8%) 0.945
Chronic renal disease 5 (7.5%) 26 (11.9%) 0.316
Diabetes mellitus 13 (19.6%) 57 (26.2%) 0.279
Chronic lung disease 10 (15.1%) 68 (31.3%) 0.010
CNS disorders 57 (86.3%) 51 (23.5%) <0.001
Immune suppressive agents 1 (1.5%) 15 (6.9%) 0.133
Two or more comorbidities 43 (65.1%) 106 (48.8%) 0.020
Clinical parameters
Confusion 23 (34.8%) 38 (17.5%) 0.003
Respiratory failure” 32 (48.4%) 74 (34.1%) 0.035
Septic shock at onset 25 (37.8%) 35 (16.1%) <0.001
ICU admission 15 (22.7%) 32 (14.7%) 0.127
Need for ventilator 6 (9.0%) 19 (8.7%) 0.933
Radiological findings
Multi-lobar involvement 54 (81.8%) 154 (70.9%) 0.080

17



Pleural effusion 19 (28.7%) 53 (24.4%) 1.476

Laboratory findings

WBC (/mm°) 11,800 (8,900-16,950) 11,100 (7,950-14,950) 0.161
CRP (mg/dl) 11.4 (4.6-21.9) 12.0 (6.5-20.2) 0.649
Procalcitonin (mg/dl) * 0.77 (0.18-4.9) 0.27 (0.10-1.36) 0.014

Indices for disease severity

CURB-65 score 2 (1-3) 2 (1-2) <0.001
CURB-65 score > 3 21 (31.8%) 37 (17.0%) 0.014
PSI score 129 (106-165) 97 (73-123) <0.001
PSI class IV and V 51 (77.2%) 124 (57.1%) 0.003

Data are presented as median (interquartile range) or number (%).
" Respiratory failure was defined when the PaO2 was 60 mmHg or less or when the
PaO2/FiO2 ratio was 300 mmHg or less.
" Multi-lobar involvement was defined as the presence of pneumonic infiltrates in two or
more lobes on chest radiograph or computed tomography.

* Procalcitonin test was performed in 51 patients with NHAP and 167 with CAP,

respectively.
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Table 2.Microorganisms identified in patients admitted with pneumonia

Microorganisms NHAP (n=66) CAP (n=217) p
Gram positive bacteriae
Streptococcus pneumoniae 17 (25.7%) 31 (14.2%) 0.030
Staphylococcus aureus 4 (6%) 5 (2.3%) 0.220
MSSA" 0 (0%) 5 (2.3%) 0.594
MRSA' 4 (6.0%) 0 (0%) 0.003
Other gram postive bacteriae 4 (6.0%) 4 (1.8%) 0.089
Gram negative bacteriae

Pseudomonas aeruginosa 7 (10.6%) 9 (4.1%) 0.065
Haemophilus influenza 0 (0%) 2 (0.9%) 1.000
Klebsiella pneumonia 8 (12.1%) 10 (4.6%) 0.041
ESBL (+) 0 (0%) 2 (0.9%) 1.000
ESBL (-) 8 (12.1%) 8 (3.6%) 0.015
Acinetobacter species 1 (1.5%) 1 (0.4%) 0.413
Moraxella catarrhalis 0 (0%) 1 (0.4%) 1.000
Other gram negative species* 0 (0%) 2 (0.9%) 1.000
Mycoplasma pneumonia 4 (6.0%) 6 (2.7%) 0.250

Unknown 25 (37.8%) 142 (65.4%) <0.001
Polymicrobial pathogens 5 (7.5%) 4 (1.8%) 0.035
Potentially drug resistant 12 (18.1%) 17 (7.8%) 0.015

pathogens®

Data are presented as number (%)

20



“: MSSA means methicillin-sensitive staphylococcus aureus

- MRSA means methicillin-resistant staphylococcus aureus

*Other gram negative species include Escherichia coli, Enterobacter species, Serratia
marcescens, and Legionella pneumophilia.

S: Potentially drug resistant pathogens include Methicillin-resistant Staphylococcus aureus
(MRSA), Pseudomonas species, Acinetobacter species, Stenotrophomonas maltophilia, and

extended-spectrum B-lactamase (ESBL) producing Enterobacteriaceae.
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Table 3. Initial antibiotic treatment in patients with pneumonia

Treatment regimens

Monotherapy
3" cepha
Fluroquinolone (FQ)
Antipseudomonal agents (APA)
Combination therapy
3" cepha + macrolide
3" cepha + FQ
3" cepha + clindamycin
3" cepha + macrolide + clindamycin
APA + macrolide
APA + FQ
APA + clindamycin
Vancomycin + APA
Vancomycin + carbapenem
Use of Antipseudomonal agent

Use of Anti-MRSA™ agent

NHAP (n=66)  CAP (n=217) P
32 (48.4%) 42 (19.3%)  <0.001
2 (5.8%) 8(19.0%)  1.000
9 (28.1%) 21(50%)  0.360

21 (65.6%) 13 (30.9%) <0.001
34 (51.5%) 177 (81.5%)  <0.001
14 (41.1%)  133(75.1%) <0.001
4 (11.7%) 10 (5.6%) 0.745
0 (0%) 9(5.0%)  0.123
1 (2.9%) 9(5.0%)  0.462
0 (0%) 1(0.5%)  1.000
13 (38.2%) 11(6.2%)  <0.001
0 (0%) 1(0.5%)  1.000
1 (2.9%) 2(11%)  0.551
1 (2.9%) 1(0.5%)  0.413
46 (69.6%) 57 (26.2%)  <0.001
2 (3.0%) 3 (1.3%) 0.332

Data are presented as number (%).

3" cepha, 3" generation cephalosporin include ceftriaxone and cefotaxime; APA, anti-

pseudomonal agent include cefepime, piperacillin/tazobactam, and carbapenem

“ MRSA means methicillin-resistant staphylococcus aureus
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Table 4.Clinical outcomes of patients with pneumonia

Clinical outcomes NHAP (n=66) CAP (n=217) p

Duration of antibiotic therapy (days) 12 (9-17) 12 (10-15) 0.577
Change of antibiotics 21 (31.8%) 50 (23.0%) 0.150
Use of inappropriate antibiotics 8 (12.1%) 21 (9.6%) 0.566
Failure of initial antibiotics therapy 19 (28.7%) 45 (20.7%) 0.171
Length of hospital stay (days) 11 (8-21) 8 (5-12) 0.001
Total in-hospital mortality rate 9 (13.6%) 21 (9.6%) 0.360
3 days in-hospital mortality rate 5 (7.5%) 4 (1.8%) 0.035
30 days in-hospital mortality rate 9 (13.6%) 17 (7.8%) 0.153

Data are presented as number (%).
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Table 5. Univariable analysis for risk factors associated with mortality in patients

admitted with pneumonia (n=283)

Predictive factors Odds ratio 95% Confidence interval p

Male 0.356 0.132-0.962 0.042
Age 1.049 1.012-1.087 0.008
Potentially drug resistant pathogens 0.524 0.184-1.495 0.227
PSI score 1.033 1.023-1.044 <0.001
NHAP 1.474 0.640-3.396 0.363

PSI, Pneumonia Severity Index; NHAP, Nursing home acquired pneumonia

26



Table 6. Multivariable analysis for risk factors associated with mortality in patients

admitted with pneumonia (n=283)

Predictive factors Odds ratio 95% Confidence interval p

Male 0.471 0.139-1.595 0.227
Age 1.026 0.978-1.077 0.288
Potentially drug resistant pathogens 0.947 0.251-3.569 0.936
PSI score 1.035 1.023-1.047 <0.001
NHAP 0.412 0.131-1.299 0.130

PSI, Pneumonia Severity Index; NHAP, Nursing home acquired pneumonia
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