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ABSTRACT

Background: In the 2005 ATS/IDSA guidelines, hemodialysis-associated pneumonia
(HDAP) was included as a category of healthcare-associated pneumonia (HCAP).
But the clinical epidemiology of HDAP has been not well established. This study
aimed to evaluate the clinical and microbiological characteristics of the HDAP
patients compared to community-acquired pneumonia (CAP).

Methods: We conducted a retrospective observational study on HDAP patients who
were admitted between January 2012 and August 2014. We compared clinical
features, distribution of microorganisms, antibiotic regimens, and clinical outcome
among three groups.

Results: A total of 673 patients were evaluated during the study period, comprising
415 patients with CAP and 24 with HDAP. The median PSI score of the HDAP group
was higher than that of the CAP group. The major pathogen was Staphylococcus
aureus in the HDAP, whereas Streptococcus pneumoniae was the most frequently
isolated pathogens in the CAP groups. The isolated rate of multidrug-resistant
pathogens did not differ from between two groups. In the HDAP group, although the
rate of administration of empirical multidrug-resistant pathogens targeted antibiotic
regimens was more frequent rather than the CAP group, the rate of changing of
antibiotics was significantly higher due to de-escalation of antibiotics. And the other
clinical outcomes including total in-hospital mortality rate were similar to the both
groups.

Conclusions: Based on microorganisms and clinical outcomes, the HDAP group was
clinically similar to the CAP group. Therefore, the 2005 ATS/IDSA guideline

5



included HDAP as a category of HCAP may have to be reassessed through further

large-scale, prospective studies.

Keywords: Pneumonia; Hemodialysis; End-Stage Renal Disease; Antibiotics;

Mortality
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Total 673 pneumonia patients

(1) Recent history of hospitalization in an acute care hospital for =2 2 days in the past 90 days
(2) Residence in a nursing home or long-term facility

(3) Recent outpatient intravenous therapy or wound care within the past 30 days

(4) Attendance at a hospital clinic or dialysis center in the last 30 days

Fulfilling (1), (2), (3) or (4)
No Yes

258 HCAP patients

Fulfilling (4)
Yes No

Excluded
3 patients on CAPD

B 2 patients with additional
HCAP indications
415 CAP patients ‘ ‘ 24 HDAP patients 229 O-HCAP patients

Figure 1. Flow diagram of patient enrollment
HCAP, healthcare-associated pneumonia; CAP, community-acquired pneumonia; HDAP, hemodialysis-associated pneumonia; O-HCAP,

other HCAP except HDAP
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Table 1.Baseline characteristics of patients with pneumonia

Characteristics CAP group HDAP group P-value
(n=415) (n=24) Cvs. H
Age (Year) 71 (60-80) 65 (58-71) 0.050
Male 251 (60.4%) 19 (79.1%) 0.067
Aspiration tendency 96 (23.1%) 5 (20.8%) 0.795
Tube feeding 6 (1.4%) 0 (0%) 1.000
Comorbidity
Malignancy 46 (11.0%) 4 (16.6%) 0.337
Chronic Liver disease 31 (7.4%) 0 (0%) 0.399
Cardiovascular disease 76 (18.3%) 8 (33.3%) 0.103
Diabetes mellitus 97 (23.3%) 14 (58.3%) <0.001
Chronic lung disease 124 (29.8%) 4 (16.6%) 0.166
CNS disorders 90 (21.6%) 5 (20.8%) 0.921
Clinical parameters
Altered mentality 28 (6.7%) 2 (8.3%) 0.675
Respiratory failure 128 (30.8%) 9 (37.5%) 0.494
Severe sepsis or septic shock 52 (12.5%) 4 (16.6%) 0.529
ICU admission 53 (12.7%) 3 (12.5%) 1.000
Need for ventilator 37 (8.9%) 1 (4.1%) 0.710
Radiological findings
Multi-lobar involvement 233 (56.1%) 12 (50.0%) 0.556
Pleural effusion 90 (21.6%) 8 (33.3%) 0.183
Indices for disease severity
CURB-65 score 1(1-2) 2 (1-2) 0.013
PSI score 92 (71-120) 121 (102-145) <0.001

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

C, CAP group; CAP, community-acquired pneumonia; H, HDAP group; HDAP,
hemodialysis-associated pneumonia; O, O-HCAP group; O-HCAP, other healthcare-

associated pneumonia except HDAP; CNS, Central Nervous System; ICU, Intensive
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Care Unit; PSI, Pneumonia Severity Index
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= ATF0M=E & 264 Fo| 2HAHE95%N)M O] SHEOAM AlDS
opetst 4= QIQICE CAP O M= m 2 AL (Streptococcus pneumonia)O| 7%t
OF0| BHZAE[Q D, HDAP #OM= ZAH I & AL (Staphylococcus aureus)O| 7+%t
0r0| EtZAE|QICHTable 2). CAP 21} HDAP £ ZH0| &AM ZZAJZS X Qs

[=2a| =

0= &3 HE2 {ol0jgt XO|E EO|X| RAULL =&=(Pseudomonas

-1 O =
aeruginosa) HDAP ZOA= SHE|X| UAYOLL CAP 2O XM= 3.1%

~

H22 SEEUC HEHE-HY SMZ=MTA(MRSA)S| SHEE CAP

ofn

HDAP ZOM 2t 26%, 0% & HIU2D ZZo| & M09 Y& X0|=

Fo|0/SHX| & %Z2 EALCH(Table 2).
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Table 2.Microorganisms isolated from the patients with pneumonia

Microorganisms CAP group HDAP group P-value

(n=415) (n=24) Cvs. H

Gram positive bacteriae
Streptococcus pneumoniae 63 (15.1%) 2 (8.3%) 0.555
Staphylococcus aureus 20 (4.8%) 3 (12.5%) 0.123
MSSA 9 (2.1%) 3 (12.5%) 0.023
MRSA 11 (2.6%) 0 (0%) 1.000
Other gram postive bacteriae 7 (1.6%) 0 (0%) 1.000

Gram negative bacteriae
Pseudomonas aeruginosa 13 (3.1%) 0 (0%) 1.000
Haemophilus influenza 6 (1.4%) 0 (0%) 1.000
Klebsiella pneumoniae 24 (5.7%) 2 (8.3%) 0.645
ESBL (+) 2 (0.4%) 1(4.1%) 0.106
ESBL (-) 22 (5.3%) 1(4.1%) 1.000
Acinetobacter species 1 (0.2%) 0 (0%) 1.000
Moraxella catarrhalis 1 (0.2%) 0 (0%) 1.000
Other gram negative species” 10 (2.4%) 0 (0%) 1.000
Mycoplasma pneumoniae 14 (3.3%) 1 (4.1%) 0.550
Unknown 265 (63.8%) 17 (70.8%) 0.488
Polymicrobial pathogens 10 (2.4%) 1 (4.1%) 0.465
Multidrug-resistant pathogens’ 27 (6.5%) 1 (4.1%) 1.000

Data are presented as number (%).

C, CAP group; CAP, community-acquired pneumonia; H, HDAP group; HDAP,
hemodialysis-associated pneumonia; O, O-HCAP group; O-HCAP, other healthcare-
associated pneumonia except HDAP; MSSA, methicillin-sensitive staphylococcus
aureus; MRSA, methicillin-resistant staphylococcus aureus

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

"Multidrug-resistant pathogens include Methicillin-resistant Staphylococcus aureus

(MRSA), Pseudomonas species, Acinetobacter species, Stenotrophomonas
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maltophilia, and extended-spectrum B-lactamase (ESBL) producing
Enterobacteriaceae.
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3. x7| &

0=

H X=
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o

HELUHM X2E © HO| AFEStE ds 2L & HT0AME= CAP, HDAP,

—

TN =7 XN2MZ2 o ssaMAME A8et HlEg2 42 12.2%, 33.3% O,

—

HIZAOO|AS AIES

— —

_

HS ZtZt 09%, 83% O|RUCL 2 oA HDAP

o

UM & s3soAA S gHR00[MS AMESHE HIEO0| CAP 0 HIB{A

T 2ISHA = RUACH(Table 3).
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Table 3. Initial antibiotic treatment of patients with pneumonia

) CAP group HDAP group  P-value
Treatment regimens
(n=415) (n=24) Cvs. H
Monotherapy 57 (13.7%) 6 (25.0%) 0.129
3" generation cephalosporin 17 (4.0%) 0 (0%) 1.000
Fluroquinolone 27 (6.5%) 3 (12.5%) 0.220
Anti-pseudomonal agent 13 (3.1%) 3(125%)  0.050
Combination therapy 358 (86.2%) 18 (75.0%) 0.129
3" generation cephalosporin + macrolide 258 (62.1%) 12 (50.0%) 0.275
3" generation cephalosporin + fluroquinolone 13 (3.1%) 0 (0%) 1.000
3" generation cephalosporin + clindamycin 12 (2.8%) 0 (0%) 1.000
3" generation cephalosporin + macrolide + clindamycin 33 (7.9%) 0 (0%) 0.241
Anti-pseudomonal agent + macrolide 22 (5.0%) 4 (16.6%) 0.040
Anti-pseudomonal agent + fluroquinolone 10 (2.4%) 0 (0%) 1.000
Anti-pseudomonal agent + clindamycin 6 (1.4%) 0 (0%) 1.000
Vancomycin + fluroquinolone 0 (0%) 1 (4.1%) 0.055
Vancomycin + anti-pseudomonal agent 4 (0.9%) 1 (4.1%) 0.246
Use of anti-pseudomonal agent 51 (12.2%) 8 (33.3%) 0.003
Use of vancomycin 4 (0.9%) 2 (8.3%) 0.038

Data are presented as number (%).
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C, CAP group; CAP, community-acquired pneumonia; H, HDAP group; HDAP, hemodialysis-associated pneumonia; O, O-HCAP group;

O-HCAP, other healthcare-associated pneumonia except HDAP
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X|@ Al SAH #Z H82 CAP ZO|MECH HDAP 20N Of HlES2

HAACH 2{L} HDAP 9o &KX XZE 7|7t BEXHESH oK AFEE, X7

L
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HE W AYE2 41%5 EJ2H, O HE2 CAP £ & E3 U AIYEn
HWSIRAS M SAXMC 2loj= EO|X| RERUCH(Table 4).
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Table 4.Clinical outcomes of patients with pneumonia

Clinical outcomes CAP group HDAP group P-value
(n=415) (n=24) Cvs. H
Duration of antibiotic therapy (days) 10 (7-14) 11 (7-14) 0.956
Change of antibiotics 91 (21.9%) 8 (33.3%) <0.001
Use of inappropriate antibiotics 33 (7.9%) 1 (4.1%) 1.000
Failure of initial antibiotics therapy 83 (20.0%) 6 (25.0%) 0.601
Length of hospital stay (days) 7 (5-12) 8 (6-15) 0.121
Total in-hospital mortality rate 31 (7.4%) 1 (4.1%) 1.000

Data are presented as number (%).
C, CAP group; CAP, community-acquired pneumonia; H, HDAP group; HDAP,

hemodialysis-associated pneumonia; O, O-HCAP group; O-HCAP, other healthcare-

associated pneumonia except HDAP
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