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Purpose: There is considerable variability in rates of hospitalization for patients with community-acquired pneumonia
(CAP) in part because of physicians’ uncertainty in assessing the severity of illness at presentation. The purpose of the
study was to examine the current treatment patterns and factors influencing the Pneumonia Severity Index (PSI) and
clinical outcomes in the patient with CAP.

Method: The retrospective data collection of the patients with CAP was conducted and the data were reviewed. The
collected data included demographic, clinical, laboratory and microbiological medical information. All patients were
stratified into three risk groups according to PSI: low risk (PSI score I-II), moderate risk (III) and high risk (IV-V)
groups. The examined treatment patterns were the appropriateness of admissions, category of antibiotics used. The prog-
nostic factors associated with PSI and clinical outcomes were examined.

Results: One hundred and six patients’ medical data were reviewed. The overall appropriateness of admissions was low
presenting many of patients were admitted or intensely treated in the hospital despite of lower risk of prognosis and
treated with intravenous antibiotics instead of oral fluoroquinolones. Primary pneumonia pathogens were Klebsiella
pneumoniae (27%) and Streptococcus pneumoniae (21.6%). Mean LOS was 8.5 days and was significantly longer (10.0
days) (p<0.001) in high risk group. The patients with age >65 (p<0.001), diabetes mellitus (p<0.001), mental alteration
(p<0.001), and/or PaO, <60 mmHg (p<0.001) had a tendency to have higher PSI. The prognostic factors associated
with longer LOS were age >65 years (p=0.008), mental status alteration (p<0.001), dyspnea (p=0.002) and PSI score
(p=0.001). The prognostic factors associated with mortality were congestive heart failure (p=0.038), systolic blood pres-
sure <90 mmHg (p=0.002) and arterial pH <7.35 (p=0.013).

Conclusion: Most of patients were found to over-utilize medical service according to appropriateness of admissions.
The elderly, mentally altered patients with low PaO, had higher PSI score with increased risk of LOS. The mortality
could be increased in the patient with disease state of congestive heart failure, high blood pressure, and/or acidosis.
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Table 1. Baseline characteristics
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o] 3L PSI 918+ 2t 2ol 7} glddeh. F A (BUNYE
AA At A 15.7(FEFH2} 11.3)mg/dLe] $ AT, 2293
A =2 ZHS HYE T 219, £FHR} 14.8, p<0.001). ¥
32 AA Aol A 148 7(FFH A} 4.0mg/dL)o| A, 9]
el dddo] 7 EuThp=0.020). dnEZ L 24 g

Ak M 36.5FFHAF 5.3)%130 3, PSI $1dF 2+ Aol 7}
gk dF YEFS AA A M 136.6FFHA}
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AW Bxpe] 97 PSI $1 o] B o7 7h7h 7hzt
119(10.4%), 219](19.8%), 40¢]1(37.3%)7} AL, 319137
oA A s7) dd SR 7 BTk (p<0.001). A2
o] 38.3°C o|Aql 7]l F-&= 1 3HAke] 4= PSI Y1 o]
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(123%)°1912H, 2 F2F BA A2 Z {23 2o]7} st
(p=0.026).

HAFAAL A Ede] 250 my/dL o]AFel AlEl= #9138+

Category All patients PSI Score

(MeantSD) I-II (Mean+SD) 11l (Mean£SD) IV-V (Mean+SD) p-value
Patients, N 106 38 28 40
Age (years) 59.6+17.8 42.7+12.4 64.1411.9 72.5%12 <0.001
Male, N (%) 55(51.9) 14 (13.2) 16 (15.1) 25(23.6)
Arterial pH 747+4.8 7.4740.0 7.4740.0 7.4620.0
Pulse (beats/min) 8.7+14.8 86.8 13 86.6+14.2 91.9+16.5
RR (beats/min) 21.942.780 21.442.4 21.1£1.9 23.143.3 0.004
SBP (mmHg) 118.8422.3 115.310.8 116.8+15.4 123.7432.2
Temperature (°C) 37.9+1.1 38.2+1.1 37.7+1.1 37.8 %1
BUN (mg/dL) 15.7+11.3 10.3+5.7 13.745.3 21.9+14.8 <0.001
Glucose (mg/dL) 148.7+4.0 13042.9 141.4442 173.6185.7 0.020
Hematocrit (%) 36.545.3 3744.1 36+7.0 36.445.1
Sodium (mmol/L) 136.6+4 1373429 137.643.3 135.244.9 0.022
Pa0, (mmHg) 73.5%13.5 82.148.5 782499 66.2+13.8 <0.001
WBC (x10°%) 11.3145.61 10.22+4.80 11.69+6.16 12.08+5.88

BUN: blood urea nitrogen; PaO,: partial pressure of oxygen in arterial blood; PSI: pneumonia severity index; RR: respiratory rate; SBP: systolic

blood pressure; SD: standard deviation; WBC: white blood cell
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Table 2. Clinical characteristics of the patients per PSI

PSI Score
Category I m V-V p-value Total
N (%) N (%) N (%)
Demographic factor
Age> 65 1(0.9) 14 (13.2) 32(30.2) <0.001 47 (44.3)
Female sex 24 (22.6) 12 (11.3) 15(14.2) 51 (48.1)
Coexisting conditions
Congestive heart failure 1(0.9) - 3(2.8) 4(3.8)
Neoplastic disease - - 1(0.9) 1(0.9)
Liver disease 3(2.8) 1(0.9) 3(2.8) 7 (6.6)
COPD - 1(0.9) 4(3.8) 5(4.7)
DM 1(0.9) 1(0.9) 12 (30) <0.001 14 (13.2)
Alcoholism - 1(0.9) 1(0.9) 2(1.9)
Asthma - - 1(0.9) 1(0.9)
Others - 3(2.8) 4(3.8) 7 (6.6)
Physical-examination findings
Altered mental status 11 (10.4) 21(19.8) 40 (37.3) <0.001 72 (67.9)
Pulse >125 beats/min - - 2(1.9) 2(1.9)
Respiratory rate >30 beats/min 1(0.9) - 1(0.9) 2(1.9)
Systolic blood pressure < 90 mmHg - 1(0.9) 4 (3.8) 5@.7)
Temperature > 38.3°C 21(19.8) 7 (6.6) 13 (12.3) 0.026 41(38.7)
Laboratory and radiological findings
Blood urea nitrogen > 30 mg/dL 1(0.9) 1(0.9) 6(5.7) 8(7.5)
Glucose > 250 mg/dL 2(1.9) - 9(8.5) 0.004 11 (10.4)
Hematocrit <30% 2(1.9) 7 (6.6) 7 (6.6) 16 (15.1)
Sodium < 130 mmol/L 4(3.8) 3(2.8) 6(5.7) 13 (12.3)
Pa0, <60 mmHg - 1(0.9) 11 (27.3) <0.001 12 (11.3)
Arterial pH<7.35 - - 2(1.9) 2(1.9)
Pleural effusion 4(3.8) 5(4.7) 10 (9.4) - 19(17.9)
Dyspnea 9(8.5) 9(8.5) 20(18.9) 0.047 38(35.8)

COPD: chronic obstructive pulmonary disease; DM: diabetes mellitus; PaO,: partial pressure of oxygen in arterial blood; PSI: pneumonia

severity index; SD: standard deviation

oA 2¢1(1.9%), AN 94 (8.5%)7F A, &+ &
7 BAIALR 23t 2bo|7F AT (p=0.004). & HAkAE-
3tel 60 mmHg w|Fkel -9 FEH@ A 191(0.9%),
IF A 1141273771 lelA] A FANAM F27F =
U eHp<0.001). T &I PSI S8 22 77} 94
(8.5%), 9911(8.5%), 2021 (18.9%)7} SloIA] T2$]q ol A] Bk
H(p=0.047)(Table 2).
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At vieyor A& H¥ AT Klebsiella pneumoniae
7} PSI M98, F598E, 2AEZIM 2 194 (2.7%),
3¢)1(8.1%), 6°9(162%)Z E5F 1097} alelA] 7F wekar
Streptococcus pneumoniae?} ZF7: 29| (5.4%), 291(5.4%), 4l
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Table 3. Appropriateness of admitting per PSI as recommended by Guideline

IDSA Recommendation Actual Admission
PSI Score Outpatient Inpatient ICU Total Outpatient Inpatient ICU App ;(;2 glate-
N (%) N (%) N (%) N (%) N (%) N (%) N (%) %)
Class I-I1 38(35.8) - - 38(35.8) - 37 (34.9) 1(0.9) 0
Class III - 28 (26.4) . 28 (26.4) - 27(27.8) 1(0.9) 27.8
Class IV-V - 37 (34.9) 3(2.8) 40 (37.7) - 33 (31.1) 7(6.6) 33.9
Total 38(35.8) 65 (61.3) 3(2.8) 106 (100) - 97 (91.5) 9(8.5) 61.7

PSI: pneumonia severity index

Table 4. Isolated microorganism per PSI score in
microbiologically documented infection
PSI Score
Micororganisms Isolated 10 m V-V I:IF(ZE;I:)
N(©%) N (%) N (%)

K. pneumoniae 127 3@.1) 6(16.2) 10(27)
S. pneumoniae 2(54) 2(54) 4(10.8) 8(21.6)
P, aeruginosa 127 127 3(8.1) 5(3.5)
H. influenzae - 2(54) 127 3.1
S. aureus 1(2.7) - 2(54) 3@®8.1
S. pneumoniae + H. influenza - 1(2.7) - 12.7)
Klebsiella + Serratia - 12.7) - 1(2.7)
S. aureus + Acinectobacter - - 127 12.9)
S. aureus + P. aeruginosa - - 127 127
S. pneumonia + Klebsiella - 1(2.7) - 1(2.7)
Acinectobacter - 12.7) - 12.7)
S. aureus + K. pneumonia - 127) 127
S. hominis - 127 1279
Total 5(13.5) 12(32.4) 20 (54.1) 37(100)

H. influenzae: Haemophilus influenzae; K. pneumoniae: Klebsiella
pneumoniae;, P. aeruginosa: Pseudomonas aeruginosa; S. aureus:
Staphylococcus aureus;, S. hominis: Staphylococcus hominis; S.
pneumoniae: Streptococcus pneumoniae

Table 5. Length of hospital stay

(10.8%)Z =5 89(21.6%), Pseudomonas aeruginosa’} Z+7}
11Q2.7%), 161(2.7%), 3<(8.1%)= 59 (13.5%),
Haemophilus influenza’} Z-5-1olA 24(5.4%), I H+-
oA 1 (2.7%)E EF 39(8.1%), Staphylococcus aureus?} #]
AFTA 161(2.7%), ZAFTANA 260 (5.4%)2 Z5F 39|
(8.1%)y} A& =AU 2 vl AJFELS 2F 37900A 9l
0w, Ao M AEH T $TH(Table 4). =3 wpolg 2~
v A = elslek

RE #xpe] HiF Y77 85U 09l en, 293 Fe
A 64Y, ZS9FA 9.4, T FlA] 10.0¢E 2
3ol dd717ke] 7 A ek (p<0.001). HLA7]7ke] 4
ol 7Y Aboldl A= EF 43¢ (40.6%)F 3 A AFT
of| A 2341(21.7%), Fo-H 3 lA 94l (8.5%), 2818 Tl A
1101 (10.4%) ©]92m, 1d7|7ke] 79 o]kl A9 AA|
Aol A 59911 (55.7%)°1 3L, AA TN 1261 (11.3%), 5
S8l 196](17.9%), T F A 2841 (26.4%)2 &)
A717ke] 7Y o]l A= A FAAM AP gkt
(p=0.001)(Table 6). HLLF 74 <A 93-S F7HA17]=
2912 A7 654 o] AH(p=0.008), ]2 3}(p<0.001), TF=
2H(p=0.002)3} PSI & <4=(p=0.001)°] A =H(Table 7).

HPAAFE YAS shod 1247 F A o] AAdE 7
T BT 804(75.5%)°191 3L, Al 300 (28.3%), F
STl 2490 (22.6%), A olA 26901 (24.5%)°1 St
MNAEA] @2 A9 Aol 34 (2.8%), S5-51 8l
A 3¢0(2.8%), LT 1360 (12.3%)2 43 FollA] 7Y

p=
25

PSI Score
Length of Hospital Stay I-II m V-V Tof,al

N (%) N (%) N (%) p-value N (%)

Mean£SD (days) 6.4£3.6 9.4+4.1 10.0£4.3 <0.001 8.5+4.3

<3 days, N (%) 3(2.8) - 1(0.9) 4(3.8)
4-7 days, N (%) 23 (21.7) 9(8.5) 11(10.4) 0.006 43 (40.6)
>7 days, N (%) 12 (11.3) 19 (17.9) 28 (26.4) 0.001 59 (55.7)
Total, N (%) 38(35.8) 28 (26.4) 40 (37.7) 106 (100)

PSI: pneumonia severity index
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Table 6. Clinical Improvement after 72 hours
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Clinical PS1 Score Total
Improvement NI-(&)) NI(IJA’) III\ZI’):) p-value N (%)
Yes 30 (28.3) 24 (22.6) 26 (24.5) 80 (75.5)
No 3(2.8) 3(2.8) 13 (12.3) 0.009 19(17.9)
Missing 5@.7) 1(0.9) 1(0.9) 7 (6.6)
Total 38(35.8) 28 (26.4) 40 (37.7) 106 (100)
PSI: pneumonia severity index
Table 7. Prognostic Factors Significantly Associated with LOS>7 in CAP Patients
Category Patients LOS>7 Odds Ratio CI p-value
Demographic factor
Age > 65 47 (44.3) 33 3.0 1.3-6.7 0.008
Female sex 51 (48.1) 28 0.9 04-2.0
Coexisting conditions
Congestive heart failure 4 (3.8) 3 2.5 02-244
Neoplastic disease 1(0.9) -
Liver disease 7 (6.6) 2 03 0.1-1.6
COPD 5(4.7) !
DM 14 (13.2) 10 22 0.6-7.5
Alcoholism 2(1.9) 1 0.8 0.05-13.0
Asthma 1(0.9) -
Others 7 (6.6) -
Physical-examination findings
Altered mental status 72 (67.9) 52 10.0 3.8-26.7 <0.0001
Pulse >125 beats/min 2(1.9) 2
Respiratory rate >30 beats/min 2(1.9) -
Systolic blood pressure < 90 mmHg 54.7) 3 1.2 02-75
Temperature > 38.3°C 41 (38.7) 24 1.2 0.5-2.7
Laboratory and radiological findings
Blood urea nitrogen > 30 mg/dL 8(7.5) 4 0.8 02-33
Glucose > 250 mg/dL 11 (10.4) 4.0 0.8-19.7
Hematocrit <30% 16 (15.1) 11 1.9 0.6-6.0
Sodium < 130 mmol/L 13 (12.3) 8 1.3 04-43
Pa0O, <60 mmHg 12 (11.3) 2.6 0.7-10.4
Arterial pH<7.35 2(1.9) 2
Pleural effusion 19 (17.9) 11 1.1 04-3.0
Dyspnea 38(35.8) 29 4.1 1.7-10.0 0.002
PSI score (I-11, 111, IV-V) 106 (100) 59 (55.7) 2.3 14-3.7 0.001

CAP: community-acquired pneumonia; CI: confidence interval; COPD: chronic obstructive pulmonary disease; DM: diabetes mellitus; LOS:
length of stay; PaO2: partial pressure of oxygen in arterial blood; PSI: pneumonia severity index
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Table 8. Proportion of patients changing IV antibiotics to PO per criteria after 72 hours

PSI Score
Total
Category I-11 I IV-v N (%)
N (%) N (%) N (%)
Converted to PO antibiotics 10 (12.5) 5(6.3) 3(3.8) 18 (22.5)
Did not convert to PO antibiotics 20 (25.0) 19 (23.8) 23 (28.8) 62 (77.5)
IV: intravenous; PO: per oral
Table 9. Empiric therapy
PSI Score
Antibiotics Used -1 m V-V g(zf;:l)
N (%) N (%) N (%)
Single therapy
IV Cephalosporin ond generation 3(2.8) 8(7.5) - 11(10.4)
IV Cephalosporin 31 generation 2(1.9) 1(0.9) 7 (6.6) 10 (9.4)
IV Fluoroquinolone 3(2.8) - 1(0.9) 4 (3.8)
PO Macrolide 4 (3.8) - - 4 (3.8)
IV Cephalosporin 4™ generation 1(0.9) 1(0.9) 1(0.9) 3(2.8)
Dual therapy
IV Cephalosporin ond generation + PO Macrolide 16 (15.1) 9 (8.5) 12 (11.3) 37 (34.9)
IV Cephalosporin 3™ generation + PO Macrolide 6(5.7) 7 (6.6) 9(8.5) 22 (20.8)
IV Fluoroquinolone + PO Macrolide 3(1.9) - 3(2.8) 54.7)
IV Cephalosporin 31 generation + [V Clindamycin 1(0.9) 1(0.9) 3(2.8) 54.7)
Others - 1(0.9) 4(3.8) 54.7)
Total 38 (35.8) 28 (26.4) 40 (37.7) 106 (100)

IV: intravenous; PO: per oral

AR ke A7) 257 ©eH(p=0.009)(Table 8).
Ao dufek HAAF A ARA A A Bl AL oF=
2 FAFE 249 cephalosporin Al E A} A&
Macrolide A9 45 o] AH83 797} ZF 374
(34.9%)% 7P WokaL, A7, ST, AHHER
Z+7t 1699(15.1%), 991(8.5%), 12¢|(11.3%)e] e, FHA =
wol A3 AT Q- FAME- cephalosporin 34T 2}
774 macrolided] WE&x829°om, 9IZHE 27}t 69
(5.7%), 7(6.6%), 9(8.5%)2 EF 229 (20.8%)l Al A&
=it FARE fluoroquinolone®}t 7 & macrolide®] H-§-%]
27} BF 59 (4.7%)°130 3L, FAHE- cephalosporin 34 9] 2}
FAME clindamycin®] MEX] 871 25F 54 (4.7%)°] A+
A 157 ARl SRR QAR =54 H4-E1%
o}, A4S cephalosporin 24 7} A 918 ol A 394 (2.8%),
ZS9 oA 8|(7.5%)F BT 114 (104%)y7F AHE-H 3,
FAH- cephalosporin 3M T 7} PSI Sl =E b7k 24
(1.9%), 141(0.9%), 751(6.5%)2 E5F 109 ((9.4%)ol| A =] H}=|
2o}, AR fluoroquinolone2 X5 499 (3.8%), cephalosporin

A= ZF 39(2.8%), T4 macrolide= F5F 49|(3.8%)
ol A} 21H}=| 2l eH(Table 9).

HAHARZ JDS 3t 72/ 2 F FARE A S AT
4 A Z A = AU A= PSI ATl
To7 747t 30, 249, 267 013lo, AlAl A 78 A
E wAFHRY A= 4 ATl 10¢](12.5%), 5
(6.3%), 3°1(3.8%)°l A A gH3HA 1A =] 1 eH(Table 9).

dAdHeR 2= gt A7 A@ TN 304
(28%), FENFTNA 2590(23.6%), AT 299
(274%)7F 9L, #7F zbel = ¢l mAETSH R A8
=] 53 A= Aol A 390(2.8%), T5- 318 ol A
3¢ (2.8%), LY F A 50(4.7%)2 77+ 2pol7} slglem
AP Skal= 319130l A9k 3 ©] (2.8%)3) % EH(Table 10).

< Al Ak = ARl A 78 cephalosporin 34|97}
7 weren, AR st A 414 (38.7%)7F 1%, PSI
N3] 2 o7 Zh7t 12¢(11.3%), 110(10.4%), 184
(17.0%)°1 4 AH&=ch. FHAZ o] xulel A=
fluoroquinolone &2 FF 259(23.6%)ll A =913 PSI
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Table 10. State at discharge
PSI Score

Category -1 1 VY 1\?252,1)

N (%) N (%) N (%)
Clinically cured 30 (28.0) 25(23.6) 29 (27.4) 84 (79.2)
Microbiologically cured 3(2.8) 3(2.8) 5@4.7) 11(10.4)
Mortality - - 3(2.8) 3(2.8)
Others 54.7) 3(2.8) 8(7.5)
Clinically or Microbiologically cured 33(31.1) 28 (26.4) 34 (32.1) 95 (89.6)
PSI: pneumonia severity index
Table 11. Oral antibiotics at discharge

PSI Score

Antibiotics Used -1 m V-V I:l;(z’f;ol)

N (%) N (%) N (%)
Cephalosporin 31 generation 12 (11.3) 11 (10.4) 18 (17.0) 41 (3.8.7)
Fluoriquinolone 11(10.4) 6(5.7) 8(7.5) 25(23.6)
Cephalosporin 2 generation 8(7.5) 9(8.5) 6(5.7) 23 (21.7)
Macrolide 3(2.8) - 1(0.9) 4(3.8)
[-lactam/ B-lactamase inhibitor - 1(0.9) 2(1.9) 3(2.8)
Missing 4 (3.8) 1(0.9) 54.7) 10 (9.4)
Total 38(35.8) 28 (26.4) 40 (37.7) 106 (100)

PSI: pneumonia severity index

AFFHE 27 119 (104%), 6991(5.7%), 84i(7.5%)%l 4]
Fluoroquinolone 34 A7} AF8-%¢lw}. Cephalosporin 24 9
E 25 23921.7%)01M A=A PSI Sl EE 7H7)
8911(7.5%), 9°11(8.5%), 6°11(5.7%)ll A Aut=lgie}. B ek =
cephalosporin Al Y A= ZF 60% °|AS A8t 7}
7wk 2Rkel =9l A ureR macrolide Al G el B 4
o(3.8%)%1 3, B-lactam/B-lactamase inhibitor &-3H#] A & ¢]
B 36l (2.8%)2 217 5HIcH(Table 11).

A5 H 3R] ARl 33 F= fdeAE +
Mgk A3, 7|AA3E F A (p=0.038)°] 7P JEE 5
= f¥dRtel R, 9 B FolME 57184kl
90 mmHg ©| &}l A -%(p=0.002), TN pH7} 7.35 o]&}al
A(E=0.013y7F AFHES 7M1= A SE & &
2131 cH(Table 12).
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Table 12. Prognostic Factors Significantly Associated with Mortality in CAP Patients

Category Patients Mortality Odds Ratio CI p-value
Demographic factor
Age > 65 47 (44.3) 2 2.6 0.2-293
Female sex 51(48.1)
Coexisting conditions
Congestive heart failure 4(3.8) 1 16.7 1.2-238.5 0.038
Neoplastic disease 1(0.9) -
Liver disease 7 (6.6) -
COPD 54.7) -
DM 14 (13.2) 1 3.5 0.3-409
Alcoholism 2(1.9) -
Asthma 1(0.9) -
Others 7 (6.6) -
Physical-examination findings
Altered mental status 72 (67.9) 3
Pulse >125 beats/min 2(1.9) -
Respiratory rate >30 beats/min 2(1.9) -
Systolic blood pressure < 90 mmHg 54.7) 2 66.6 4.7-953.6 0.002
Temperature >38.3°C 41(38.7) 1 0.8 0.1-9.0
Laboratory and radiological findings
Blood urea nitrogen > 30 mg/dL 8(7.5) 3
Glucose > 250 mg/dL 11 (10.4) -
Hematocrit <30% 16 (15.1) 1 29 03-344
Sodium < 130 mmol/L 13 (12.3) 1 3.8 0.3-45.0
PaO, <60 mmHg 12 (11.3) 3
Arterial pH <7.35 2(1.9) 1 51.0 2.3-1137.8 0.013
Pleural effusion 19 (17.9) -
Dyspnea 38(35.8) 3

CAP: community-acquired pneumonia; CI: confidence interval; COPD: chronic obstructive pulmonary disease; DM: diabetes mellitus; PaO2:

partial pressure of oxygen in arterial blood
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