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Risk Factors for Mortality in Community-Acquired Pneumonia
Patients Admitted to a Referral Hospital

Young Woo Lee, M.D., Jae Woo Jung, M.D., Ju Han Song, M.D., Eun Ju Jeon, M.D., Jae Cheol Choi, M.D.,
Jong Wook Shin, M.D., Jae Yeol Kim, M.D., In Won Park, M.D., Byoung Whui Choi, M.D.

Department of Internal Medicine, Chung Ang University College of Medicine, Seoul, Korea

Background: Pneumonia is the most common cause of death among infectious diseases with community-acquired
pneumonia being the sixth leading cause of death in the USA. In Korea, several studies have evaluated the prognosis
of community-acquired pneumonia with a limited number of patients and risk factors. This study, evaluated all the
possible risk factors (including the pneumonia severity index; PSI) in for the community-acquired pneumonia patients

admitted to a referral hospital.

Methods: The medical records of patients admitted to the Chung-Aug University Yongsan Hospital between January
2002 and January 2005 for community-acquired pneumonia were reviewed retrospectively. The demographic data,
comorbidity, radiographic findings and laboratory results which might influence the prognosis of pneumonia were

analyzed.

Results: Among 179 patients admitted for community-acquired pneumonia, 29 patients died (mortality 16%). The risk
factors for mortality in the comorbidity category were congestive heart failure and a myocardial infarction. The
laboratory data, showed that albumin, LDH, total cholesterol, HDL, PT, aPTT, hemoglobin and blood urea nitrogen
(BUN) were related to the prognosis. For the pneumonia severity index, the mortality rate increased in a step-wise

manner from class I through class V.

Conclusions: Comorbidities such as congestive heart failure and myocardial infarction as well as the albumin, LDH,
total cholesterol, HDL cholestreol, prothrombin time, activated partial thrombotin time, hemoglobin and blood urea
nitrogen(BUN) are important risk factors for mortality in patients with community-acquired pneumonia. PSI is a
valuable index for evaluating the prognosis of community-acquired pneumonia.

(Tuberc Respir Dis 2006: 61: 347-355)
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A AR Aol o] wlas To] AF FAS AHES W ulE L7 olgith QurgAle] 498 e
R, A dEISE AN A 5H 22 T 24 155 o= &7k vho]= 69(18789) Alo]ar ‘#Z}% 97
(Mann-Whitney U #74)& AH-8IAth 45 A4S W, A}= 58 Moz g HlE 171 otk TR}
2N &k pgro] 0.06m 7kl g0l TAStH o2 & Aol 9] g A= 24 o g F7F vholE 69(44790)
ojgt 2o g At A =4 SPSS 130 M 32159, o2 9 o g Yhd v 1.7:1 o9tk
A3 ARG (29 )9 3 Yol 69(18789) A, A&
(150 )] 7t Yol&= 69(44790) A= F o bl &
Z o AX o2 Fol gk xol= glith (Table 1) 7|4 A%t
2 S8 AFHP=0.032), 54 A A A(p=0.031)
7t &t BN 2 J|N Hat agjal HAH] ofg 92 (p=0.002)7F At}
BET 0] BAHOE FI3 Aol7t Yk 17
AA 2 FE F 179 HowR I yole= i Ao AAEC] AT A(p=0.043) ¢} T
69(18790) Alo]ar, FAF= 112 ¥ ofAk= 67 o=z (p=0.00D)+= F3kapadoel] gk shatel Uk WA
Table 1. Demographic data
Survivor Non-Survivor p ICU Ward p
Number 150 29 NS 24 155 NS
Age 69 (18~89) 69 (44~90) 0.001 69 (44-90) 69 (18-89) 0.001
M:F 95 : bb 12112 NS 15:9 97 : b8 NS
p, p value ; NS, statistically not significant ; ICU : Intensive Care Unit ; M, male ; F, female
Table 2. Underlying diseases
Survival Non-Survival p ICU Ward p
Present ca. % 1M 4 (14) 2 3
NS NS
n 149 (99) 25 (86) 22 152
Previous ca. y 4 (3) 7 (24) 4 7
NS 0.043
n 146 (97) 22 (76) 20 148
LC y 2 (1 1(4) 0 3
NS NS
n 148 (99) 28 (96) 23 152
CHF 1014 9 (31 6 24
Y (4 B 0.032 NS
n 129 (86) 20 (69) 18 131
Chbr y 5 (3) 1(3) 1 5
NS NS
n 145 (97) 28 (97) 23 150
AMI y 2 (1 3 (10) 2 3
0.031 NS
n 148 (99) 26 (90) 22 152
CRF y 7 (5) 1(4) 1 7
NS NS
n 143 (95) 28 (96) 23 148
DM % 2 (21) 9 (31) (N 30
NS 0.007
n 118 (79) 20 (69) 13 125
TDL % 7 (5) 7 (24) 2 12
0.002 NS
n 143 (95) 22 (76) 22 143
ICU, Intensive Care Unit ; p, p value ; NS, statistically not significant ; Present ca., Present cancer ; Previous ca.,
Previous cancer ; LC, liver cirrhosis ; CHF, congestive heart failure ; Cbr, cerebral infarction ; AMI, acute myocardial
infarction ; CRF, chronic renal failure ; DM, diabetes mellitus ; TDL, tuberculosis-destroyed lung
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AAZ fAp bl SAAOZ 9]

3 #Jol7h 9T,

UHE O4/min, BT E&T 24/min, B Al 372T

(Table 2) 2 gt el frefgk Apolzt AT (72 p<0.05)
(Table 3)
L}, &3 A 3 Al A St el JAgh Shxpe] A &Y AFoA H
I F=7] g4 112 Hg, Fir 7] g4 66
Ul A Al A & A= APl A 3 mmHg, 37 SFF 28/min, Hvt A& 37°CaL, Lyt
T %7] €942 113 mmHg, i+ &47] S 68 Had st A= Her F57] bl 121
mmHg, F Wuk= 106/min, 3 E&F 27/min, mmHg, ¥+ &747] d¢LS 75 mmHg, 1+ &5
Hat A2 36.8Ca, AETolA Hit +57] < 25/min, H3F A 37CE S 7ol 723k Aol 7}
< 121mgHg, ¥+t &747] P9k 75 mmHg, H 4 Qodch Hir Wl FIAE Y At
Table 3. Vital signs at admission
Survivor Non-survivor P ICU Ward p
SBP (mmHg) 121.0£24.6 112.7£30.1 0.040 111.6+38.3 120.9+23.1 NS
DBP (mmHg) 75.2£14.7 67.9+20.0 0.036 65.8+25.2 75.0£13.6 NS
PR (/min) 94.1£18.9 106+28.6 0.005 113.2£34.8 93.5%£17.0 0.012
RR (/min) 23.746.5 26.9%£7.0 0.001 27£8.1 24+5 5 NS
BT (C) 37.2+1.0 36.8+0.8 0.029 37.2+1.1 37.1%1 NS

ICU, Intensive Care Unit ; p, p value ;

BT, body temperature

SBP, systolic blood pressure ;

DBP, diastolic blood pressure ;

PR, pulse pressure ;

Table 4. Differences in laboratory and radiographic findings between survivors and non-survivors of

community-acquired pneumonia

Survivor

Non-survivor

p ICU Ward p
pH 7.442+0.698 7.409+0.133 NS 7.377+0.128 7.449+0.069 0.013
pCO2 (mmHg) 36.7£10.9 32.7%9.1 NS 39.7£15.3 34.1£9.1 0.020
pO; (mmHg) 67.5£18.3 62.9+20.6 NS 54.8+15.2 69.3t18.6 0.001
Sa0; (%) 90.8%10.3 88.817.3 0.045 84.948.3 91.7£9.7 0.002
T.P. (g/dl) 6.2+0.7 5.8+1.1 NS 5.4+1.0 6.3+0.7 0.001
Alb (g/dl) 3.56+0.5 2.8+0.7 0.001 2.7+0.7 3.56+0.6 0.001
Total ca. (mg/dl) 8.4+0.6 8.2+1.0 NS 7.9+1.1 8.5+0.6 0.008
LDH (1U/L) 406.7+159.7 597.2+401.3 0.012 579.7+235.9 416.0£219.9 0.001
TC (mg/dl) 145.2+41.8 129.7+52.7 0.043 122.7+44.4 145.8+43.3 0.019
HDL (mg/dl) 37.2£14.6 28.2+£17.8 0.018 29.0£17.7 37.0£14.8 0.024
PT (%) 109.6+22.7 90.8+37,3 0.027 85.5+37.8 109.9+22.6 0.006
aPTT (sec) 35.6+7.1 43.7x17.5 0.015 45.5+16.2 35.617.8 0.009
Hab (g/dl) 12.2+2.4 10.4£2.1 0.000 10.8+2.7 12.242.4 0.009
BUN (mg/dl) 19.0£13.5 31.6+26.1 0.000 37.1£25.3 18.7£13.7 0.002
Na+ (mEa/L) 136.0+4.9 133.6%5.6 NS 134.4+10.2 135.9+3.8 NS
PPE y 9 (6) 1(4) \S 2 8 \S

n 141(94) 28(96) 22 147
ICU, Intensive Care Unit ; p, p value ; NS, Statistically not significant ; pCO,, arterial pressure of CO, ; pO;, arterial

pressure of Oy ; Sa0,, arterial saturation of O, ; T.P., total protein ; Alb, albumin ;
LDL, low-density lipoprotein ;

total cholesterol ;

HDL, high-density lipoprotein ;

LDH, lactate dehydrogenase ; TC,
PT, prothrombin time ; aPTT, activated

partial thromboplastin time ; Hgb, hemoglobin ; BUN, blood urea nitrogen ; PPE, parapneumonic effusion
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113/min, 49+ WAool JAg 27t 9/min=E St
el fref gk zfol7k Qlolth (p=0.012). (Table 3)
e AL Al AR Ao A 2R (p<0.001),
LDH(p=0.012), total cholesterol (p=0.043), HDL
(p=0.018), PT(p=0.027), aPTT(p=0.015), hemoglobin
(p<0.001), blood urea nitrogen(BUN) (p<0.001)°] A}
Bt AET Abolell o gk Aol 7k SlSith TEkAt
A3} ur Ao gk SxtE A3 EH pH(=0.013),
pCOAp=0.020), pO(p<0.001), SaO:(p=0.002), &7
A (p<0.001), &HT(P<0.001), ¥E@H F Z

ol

Table 5. Point Scoring System for Pneumonia Seve-
rity Index

Characteristic Assigned Points

Demographic factor (Age)

Men Age (yr)
Women Age (yr) - 10
Nursing home resident + 10

Coexisting illness
Neoplastic disease + 30

Liver disease + 20
Congestive heart failure + 10
Cerebrovascular disease + 10
Renal disease + 10
Physical-examination findings
Altered mental status + 20
Respiratory rate > 30/min + 20
Systolic blood pressure { 90 mmHg + 20
Temperature 35T or > 40T + 15
Pulse > 125/min + 10
Laboratory and radiographic
findings
Arterial pH ¢ 7.35 + 30
Blood urea nitrogen > 30 mg/dL + 20
Sodium ¢ 130 mmol/L + 20
Glucose > 250 mg/dL + 10
Hematocrit  30% + 10
Partial pressure of arterial oxygen + 10
( 60 mmHg
Pleural effusion + 10
Class Points Mortality
| (51 0.1%
I 51-70 0.6%
1] 71-90 0.9%
\% 91-130 9.5%
\ >130 26.7%
Reference : Fine MJ, et al. A prediction rule to iden-

tify low-risk patients with community acquired pneu-
monia NEJM 1997,336:243

(p=0.008), LDH(p=0.001), % Zdl=H=(p=0.019),
HDL(p=0.024), PT(p=0.006), aPTT(p=0.009), hemo-
globin (p=0.009), blood urea nitrogen(BUN) (p=0.002)
7F frelgh zko 7k itk (Table 4)

Ct. Pneumonia Severity Index

Pneumonia severity indext® #| $A}3]H & 3}
EA, s g NAAAL, AARE/ AR A7
dl 7He] & 7helazg] ol Al 19709] AdkEoel] 22}
Hrg Folain, Tl wet 459 class IF
B %9 class VA thl dAR TR
(Table 5)

e
94

Class 1oz E/E A5 25 ik o]
Pk, AbgAE A Class T2 79
e dnt el ddetglont, AbgAbE 1o
AFEEL 5%t Class M2 78 352 Uldd
A 2rgol FEAdel |llskala, Axpe o 39o]
AbgERgl om, AbE-S 10% 53t Class IVE &5

e 1H% Al 107 0] 8RR el |l sl aL
% 1190] Apgatlon, AlES 16%3)
t}. Class VE 7% 252 U A 120] 3
Ao star, Ao g 147 o] Abgslel o
o 48%%3t}. (Figure 1)
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Figure 1. The number of patients in each class of PSI,
the mortality rate increased step-wisely from class |
to class V
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Table 6. Sputum culture

Bacteria Survivor Non-survivor ICU Ward
Streptococcus pneumoniae 13 3 6 10
Klebsiella pneumoniae 8 0 0 8
Acinetobacter baumannii 7 0 0 7
Haemophilus influenzae 5 0 0 5
Pseudomonas aeruginosa 3 1 0 4
Staphylococcus aureus 2 1 3 0

pneumoniae, Acinetobacter baumannii 0.2 Sk
om Apgsre] Aek wjE AALelA Streptococcus
pneumoniae, Acinetobacter baumannii 0.2 Sk
T} (Table 6). Leivk wjdg 3} AFE 1He] 9
o AEAS AT
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HlAH ] oJgt 37 H(p=0.006), WEF(p=0.004),
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=0.005)0] frefatAl w=okth dnk MA ol il
F3AA el AlA $18 % (odds ratio)= =ur
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A, albumin, LDH, total cholesterol, HDL, PT,
aPTT, hemoglobin, blood urea nitrogen(BUN)ol|A]
Frolgk 2ol 7k ATk (p<0.05)

A A3} S8R LA} Abolof| &= ot wut
75, pH, pCOy, pOy, Sa0y, B4 F @4 47l o
% & #+4, LDH, ¥ = =HE, HDL, PT, aPTT,
hemoglobin, blood urea nitrogen(BUN)oI A 2] &t
Zko] 7k AT (p<0.05)

Pneumonia Severity Index?] -9 class I oA A}
WEo] /M Bl class7t 7T E AFEEC] Ut
atom class VoA Abggol 7P =3tk

Z B oS ARES o] &5t A At HE L
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