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ABSTRACT

Background: Methicillin-resistant Staphylococcus aureus (MRSA) infection has been
reported severe and life-threatening disease in patients with non-nosocomial pneumonia, but
data are limited. Also, optimal prediction for MRSA infection in these patients has been not
fully established. We aimed to evaluate the clinical characteristics and the risk factors of
MRSA infection in elderly patients hospitalized with non-nosocomial pneumonia.

Methods: This study was retrospectively conducted in elderly patients with community
acquired or healthcare-associated pneumonia that were hospitalized in Jeju national
university hospital between January 2012 and December 2013.

Results: A total of 362 patients were enrolled and 16(4.4%) had MRSA infection. The MRSA
group showed worse clinical parameters at onset, and PSI score were higher than in the non-
MRSA group (144 vs. 117, p = 0.007). Total in-hospital mortality was higher in the MRSA
group, although without statistical significance (31.2% vs. 13.8%; p = 0.068). Clinical
outcomes including duration of antibiotic therapy (14 vs. 10 days; p = 0.017), the rates of
antibiotics changes (75.0% vs. 23.6%; p < 0.001), use of inappropriate antibiotics (100% vs.
5.2%; p < 0.001), failure of initial antibiotics therapy (81.2% vs. 24.8%; p < 0.001), and
length of hospital stay (14 vs. 9 days; p = 0.021) were significantly worse in the MRSA
group. In a multivariate logistic regression analysis, a high PSI score was identified as a
predictive factor for MRSA infection (Odds ratio = 1.014, p = 0.037). By contrast, the
presence of healthcare-associated pneumonia or nursing home-acquired pneumonia, and
CRP level were not risk factors for MRSA infection.

Conclusions: MRSA infection in elderly patients admitted with non-nosocomial pneumonia
was associated with overall worsened clinical outcomes. And we suggested that the risk of

MRSA infection might be related to a high PSI score.
4
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Table 1. Baseline characteristics of elderly patients admitted with non-

nosocomial pneumonia

Characteristics MRSA (n=16) Non-MRSA (n=346) p
Age (years) 81 (78-83) 77 (71-81) 0.023
Male 12 (75.0%) 219 (63.2%) 0.341
Aspiration tendency 8 (50.0%) 161 (46.5%) 0.786
Levin tube or PEG status 2 (12.5%) 16 (4.6%) 0.185
Tracheostomy 0 (0%) 4 (1.1%) 1.000
Type of pneumonia
CAP 8 (50.0%) 218 (63.0%) 0.294
HCAP 8 (50.0%) 128 (36.9%) 0.294
Comorbidity
Malignancy 1 (6.2%) 60 (17.3%) 0.490
Chronic liver disease 1 (6.2%) 27 (7.8%) 1.000
Cardiovascular disease 6 (37.5%) 79 (22.8%) 0.224
Chronic renal disease 9 (56.2%) 47 (13.5%) <0.001
Diabetes mellitus 1 (6.2%) 81 (23.4%) 0.134
Chronic lung disease 6 (37.5%) 114 (32.9%) 0.705
CNS disorders 8 (50.0%) 150 (43.3%) 0.600
Immunosuppressive agents 1 (6.2%) 17 (4.9%) 0.566
Two or more comorbidities 11 (68.7%) 225 (65.0%) 0.760
Clinical parameters
Body temperature (°C) 37.5(36.7-38.1) 37.5 (36.8-38.3) 0.654
Altered mentality 4 (25.0%) 55 (15.8%) 0.308
Respiratory failure® 8 (50.0%) 162 (46.8%) 0.803
Severe sepsis or septic 8 (50.0%) 74 (21.3%) 0.013
shock at onset
ICU admission 7 (43.7%) 55 (15.8%) 0.010
Need for ventilator 4 (25.0%) 30 (8.6%) 0.052
Radiological findings
Multi- lobar involvement® 10 (62.5%) 266 (76.8%) 0.227

16



Pleural effusion 4 (25.0%) 85 (24.5%)
Laboratory findings

WBC (/mn) 14,000 (9,925-17,475) 10,950 (7,600-14,800)

CRP (mg/dl) 16.8 (9.1-26.8) 11.4 (5.2-18.5)

Procalcitonin (mg/dl) © 0.97 (0.21-3.34) 0.32 (0.12-1.07)
Indices for disease severity

CURB-65 score 2.5(2-3.7) 2(1-3)

CURB-65 score > 3 8 (50.0%) 97 (28.0%)

PSI score 144 (106-190) 117 (93-144)

PSIclass IV and V 16 (100%) 275 (79.4%)

1.000

0.079
0.046
0.090

0.019
0.087
0.007
0.049

Data are presented as median (interquartile range) or number (%).

MRSA, methicillin-resistant staphylococcus aureus

CAP, community-acquired pneumonia; HCAP, healthcare-associated pneumonia

* Respiratory failure was defined when the PaO2 was 60 mmHg or less or when the
Pa02/FiO2 ratio was 300 mmHg or less.

® Multi-lobar involvement was defined as ‘the presence of pulmonary infiltrates more
than two lobes on chest radiograph or computed tomography.

¢ Procalcitonin test was performed in 11 patients with MRSA group and 272 with
non-MRSA group.
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Table 2. Comparison of factors associated with healthcare-associated

pneumonia between the MRSA and non-MRSA pneumonia group

MRSA (n=16) Non-MRSA p
(n=346)

Recent history of admission in an 4 (25.0%) 64 (18.4%) 0.514
acute care hospital for > 2 days in
the previous 90 days
Residence in a nursing home or 6 (37.5%) 73 (21.0%) 0.128
long-term care facility
Recent receiving outpatient 1 (6.2%) 12 (3.4%) 0.450
intravenous therapy or wound care
within the previous 30 days
Attending a hospital or 0 (0%) 4 (1.1%) 1.000

hemodialysis clinic in the last 30

days

Data are presented as median (interquartile range) or number (%).

MRSA, methicillin-resistant staphylococcus aureus

18



oo 2XE = Table 30|AM EOF1 RUCE Non-MRSA

TOoAME 146 ¥ (421%)2| XM T HRAFO0| SHEIQYL, Streptococcus
preunoniae?t 1%t 25t 0IHA0|O 1 LCHFO=E = Klebsiella pneumonia?}

Non-MRSA ZO{A SHEE 7 ZFO|A 2| LHM(potentially drug-resistant, PDR)S

Holz HEoo HE2 80% L

, Pseudomonas aeruginosa, ESBL-producing
Klebsiella pneumoniae, Acinetobacter species®| H|Z0| 22t 3.7, 0.5%, 2.0%=

XHX| St

AN

19



Table 3. Microorganis ms identified in elderly patients admitted with non-

nosocomial pneumonia

Microorganisms MRSA (n=16) Non-MRSA (n=346) p
Gram positive bacteria
Streptococcus pneumoniae 3 (18.7%) 69 (19.9%) 1.000
Staphylococcus aureus 16 (100%) 9 (2.6%) <0.001
MSSA 0 (0%) 9 (2.6%) 1.000
MRSA 16 (100%) 0 (0%) 1.000
Other gram positive bacteria 0 (0%) 4 (1.1%) 1.000
Gram negative bacteria
Pseudomonas aeruginosa 2 (12.5%) 13 (3.7%) 0.137
Haemophilus influenza 0 (0%) 4 (1.1%) 1.000
Klebsiella pneumoniae 0 (0%) 29 (8.3%) 0.628
ESBL (+) 0 (0%) 2 (0.5%) 1.000
ESBL (-) 0 (0%) 27 (7.8%) 0.620
Acinetobacter species 0 (0%) 7(2.0%) 1.000
Other gram negative species” 0 (0%) 7 (2.0%) 1.000
Mycoplasma pneumonia 2 (12.5%) 13 (3.7%) 0.137
Legionella pneumophilia 0 (0%) 1 (0.2%) 1.000
Identified pathogens 16 (100%) 146 (42.1%) <0.001
Polymicrobial pathogens 5(31.2%) 17 (4.9%) 0.001
Potentially drug-resistant 16 (100%) 28 (8.0%) <0.001

pathogens®

Data are presented as number (%)

MSSA, methicillin-sensitive staphylococcus aureus; MRS A, methicillin-resistant

staphylococcus aureus

® Other gram negative species include Escherichia coli, Enterobacter species,

Serratia marcescens, and Legionella pneumophilia.

® Potentially drug-resistant pathogens include Methicillin-resistant Staphylococcus

aureus (MRSA), Pseudomonas species, Acinetobacter species, Stenotrophomonas

maltophilia, and extended-spectrum B-lactamase (ESBL)-producing

20



Enterobacteriaceae.
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Table 4. Initial antibiotic treatment in elderly patients admitted with non-

nosocomial pneumonia

MRSA (n=16) Non-MRSA
Treatment regimens (1=346) p
Monotherapy 2 (12.5%) 76 (21.9%) 0.538
3" cepha (3" generation cephalosporins) 9 (0%) 3(0.8%) 1.000
Macrolide 0 (0%) 1(0.2%) 1.000
Fluoroquinolone (FQ) 0 (0%) 35 (10.1%) 0.383
Anti-pseudomonal agents (APA)* 2 (12.5%) 37 (10.6%) 0.686
Combination therapy 14 (87.5%) 270 (78.0%) 0.538
3" cepha + macrolide 3 (18.7%) 178 (51.4%) 0.011
3" cepha + FQ 1 (6.2%) 12 (3.4%) 0.450
3" cepha + clindamycin 0 (0%) 11 (3.1%) 1.000
3" cepha + macrolide + clindamycin 2 (12.5%) 24 (6.9%) 0.321
APA + macrolide 1 (6.2%) 18 (5.2%) 0.586
APA+FQ 7 (50.0%) 15 (4.3%) <0.001
APA + macrolide + clindamycin 0 (0%) 4 (1.1%) 1.000
APA + clindamycin 0 (0%) 4 (1.1%) 1.000
Vancomycin + APA 0 (0%) 4 (1.1%) 1.000
Use of Anti-pseudomonal agent 11 (68.7%) 103 (29.7%) 0.001
Use of Anti-MRS A agent 0 (0%) 4 (1.1%) 1.000

Data are presented as number (%).

MRSA, methicillin-resistant staphylococcus aureus

*anti-pseudomonal agents include cefepime, piperacillin/tazobactam, and

carbapenem.
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Table 5= 2HAS2| P4HOl ZME HOF=0 MRSA 0N X F0f
7|17t (14 vs. 10 days; p = 0.017), &HH HAEBE (75.0% vs. 23.6%; p < 0.001),
MESE sl

SR ESH SME O AL (100% vs. 5.2%; p < 0.001), 7| SMH x|2o| MIHE

o

(81.2% vs. 24.8%; p < 0.001), & Z|ZF (14 vs. 9 days; p = 0.021)0] 2|O] UA

nonMRSA ZECH f 52 Z¥S BYoL SNz g =olxs

ZMCE (31.2% vs. 13.8%; p = 0.068, 6.2% vs. 3.7%; p = 0.166, and 25.0% vs. 13.0%; p =

0.251, respectively).
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Table S. Clinical outcomes of elderly patients admitted with non-nosocomial

pneumonia

Clinical outcomes MRSA (n=16) Non-MRSA (n=346) p
Duration of antibiotic therapy (days) 14 (10-26) 10 (8-14) 0.017
Change ofantibiotics 12 (75.0%) 82 (23.6%) <0.001
Use of inappropriate antibiotics 16 (100%) 18 (5.2%) <0.001
Failure of initial antibiotics therapy 13 (81.2%) 86 (24.8%) <0.001
Length of hospital stay (days) 14 (7-26) 9 (6-14) 0.021
Total in-hospital mortality rate 5(31.2%) 48 (13.8%) 0.068
3-day in-hospital mortality rate 1 (6.2%) 13 (3.7%) 0.166
30-day in-hospital mortality rate 4 (25.0%) 45 (13.0%) 0.251

Data are presented as median (interquartile range) or number (%).

MRSA, methicillin-resistant staphylococcus aureus
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1.014, 95% CI: 1.001 — 1.027, p = 0.037, Table 6).
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Table 6. Risk factors associated with MRSA infection in elderly patients

admitted with non-nosocomial pneumonia

Univariate Multivariate
Risk factors
OR 95% CI p OR 95% CI p
HCAP 0.587 0.215-1.602 0.299 1.359  0.268-6.880 0.711
NHAP 0.446 0.157-1.267 0.129 0.565 0.105-3.038 0.506
CRP level 1.059 1.006-1.115 0.029 1.043 0.987-1.101 0.136
PSI score 1.018 1.006-1.029 0.003 1.014 1.001-1.027 0.037

OR, Odds ratio; CI, Confidence interval, HCAP, Healthcare-associated pneumonia;

NHAP, Nursing home-acquired pneumonia; PSI, Pneumonia severity index
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