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Treatment Results and Prognostic Factors of Complicated Para-
pneumonic Effusion and Empyema

Young-Joo Kim, M.D., Seung-lck Cha, M.D., Jee-Suk Kwon, M.D., Seung-Soo Yoo, M.D., Hee-Jung Jun, M.D.,
Eun-Jin Kim, M.D., Chang-Ho Kim, M.D., Jae-Yong Park, M.D., Tae-Hoon Jung, M.D.

Department of Internal Medicine, Kyungpook National University School of Medicine, Daegu, Korea

Background: Pleural effusion develops in approximately 40% of pneumonia patients. In 5-10% of these cases, it
progresses to complicated parapneumonic effusion (CPPE) or empyema that requires drainage. The prognostic factors
of CPPE and empyema remain to be clarified. We examined the treatment outcomes of CPPE and empyema and

elucidating their prognostic factors.

Methods: One hundred and fifteen patients with CPPE or empyema, who were diagnosed and treated in Kyungpook
National University Hospital (Daegu, Korea) between September 2001 and December 2005, were retrospectively
analyzed. All the data was acquired from their chart review, and regarding treatment results, the time to defervescence

and the length of hospital stay were analyzed.

Results: The treatment was successful in 101 patients with a success rate of 87.8%. Multivariate analysis showed the
level of pleural fluid lactate dehydrogenase (LDH) to be a significant prognostic factor (odds ratio [OR] 7.37; 95%
confidence interval [CI], 1.63 to 33.37; p=0.009). Pussy pleural fluid (r=0.236; p=0.01) and the frequency of urokinase
use (r=0.257; p=0.01) correlated with the time to defervescence. However, there was no clinical factor that correlated

with the length of hospital stay.

Conclusion: The pleural fluid LDH level is a useful prognostic factor for monitoring treatment results of CPPE and

empyema. (Tuberc Respir Dis 2007: 63: 24-30)

Key Words: Empyema, Lactate dehydrogenase, Pleural effusion, Pneumonia, Prognosis.
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CHAF 4l HHH Table 1. Patient characteristics (n=115)
Gender, M/F 96/19
1 EH é," Age, vyears 56+13.6
Smoking
Ever-smoker 68 (59.1)

2001 9YEE 20054 129747 AEjetus Neverfs.rr?oker 47 (40.9)

L . ) Comorbidities 53 (46.1)
SE7IUNe et FHFHENE B w52 DM 22 (19.1)

- e _ Alcoholism 24 (20.9)
= X]E_HC]'Q}‘% 115]1]'4 ?l' ]"é"% EH}\O]—-O——i __C,)—_?%]:Xj] OS. Others’ 16 (13.9)

TE Aldeith FAEAE B F &4 7 MAP", mmHg 95+14.0

FLAAE 5§ AR DTz Y xR0 cout A 15.92627.108.7
eural flui

T9<60 mg/dl, 3) LDH>1000 TU/L, 4) 154 <F Pus 27 (23.5)

A ek B9 A9 5) B Fuhole] thal Cell count, /il 151500870125

AR & e @ A olge e A9 o) Glugose, ma/dl 70:79.0

_ . LDH' , 1U/L 4,007+5,944 .6

A BAte] ZIAIF ADAY, 1U/L 58+59.0
Culture
Growth 31 (27.0)
2.4 No growth 84 (73.0)
Antibiotics
o _ _ Cefotaxime + clindamycin 80 (69.6)

WA E = ddeAte] T ES HES o F Others 35 (30.4)

0139\{_13] =43 71y dFLFEL n|E Y Frequency of urokinase use 2+3.1
SAPS 1| 19+7.8
AT A4 (National Institute on Alcohol

Data are presented as mean*SD and numbers in paren-

A=
-

Abuse and Alcoholism, NIAAA)S] A e]¥Vo] whz}  theses are percentage.
X

Others include cerebrovascular accident (n=6), malign-

Z&lod = S} A 7(41_% Slod 3F . . .
T kATt = A A FAA F5E skelaL, g ancy (n=4), renal failure (nf4), and chronic obstrucnvs
WEFEASE T 2 2 247 Yol FuAY pulmonary disease (n=2)§, mean arterlall pressure,

93 i lactate dehydrogenase, “adenosine deaminase, new
oL} Ayl S AldstT) b TS wjd = simplified acute physiology score.
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HFE B4 T2 SPSS Software version
13.0(SPSS Inc., Chicago, IL, USA)S o]-&3}o] &
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[e)
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1. CHAEHRIO| gfaksd

WA 2% 11592 HAb 9690(835%), 1A

1991(165%) 31, Bd#s-S Hat 564 $rh(Table

D. FAL 68(59.1%)M A AL A E&FT= 24

o(20.9%), B8 2241(19.1%), 12l 7]erd st 16

(13.9%) 2 & 5391(46.1%)° 4 Eitdgio] 3491y

Atk Bt 95140 mmHg, T AHAMS W
Za S ol

A v 1592627108 7/uLA Tt S A oA
A T 2701] 23.5%), A E 15,155+27,612.5/1L,
pH 7.0+0.33, %3 70+79.0 mg/dL, LDH 4,007+
59446 TU/LSAH. A= 804](69.6%) 1A cefo-
taxime+clindamycing 53813l 3594](30.4%) ol A
ampicillin/sulbactam 2] thFst A 7F AFS-E S
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Table 2. Relationship between treatment results and clinical data

Success (n=101) Failure (n=14) p value
Gender, M/F 83/18 13/1 0.31
Age, vears 55+13.3 62+15.3 0.10
Smoking 0.03
Ever-smoker 56 12
Never-smoker 45 2
Comorbidities 5 (45) 8 (57) 0.38
DM 0 (20) 2 (14) 0.62
Alcoholism 0 (20) 4 (29) 0.45
Others 2 (12) 4 (29) 0.09
MAP", mmHg 94+14.2 100£11.56 0.12
WBC count, /uL 15,814+6312.6 16,731+11,654.1 0.54
Loculation 63 (62) 9 (64) 0.89
Pleural fluid
Pus 26 (26) 17 0.12
Cell count, /uL 14,810+28,136.0 17,346+24,850.9 0.49
pH 7.0£0.32 7.0£0.41 0.74
GIu%ose, mg/dL 71+79.7 64+77.3 0.83
LDH§, 1U/ul 3,450%4,392.9 7,785£11,679.4 0.04
ADA’, 1U/uL 59+60.9 57+43.3 0.86
Culture 0.70
Growth 25 (25) 6 (43)
Antibiotics 0.44
Cefotaxime + clindamycin 69 11
Others 32 3
Frequency of urokinase use 3%3.1 2+3.1 0.17
SAPS II' 1927.4 23+9.9 0.06

Data are presented as mean*SD and numbers in parentheses are percentage.
“Others include cerebrovascular accident (n=6), malignancy (n=4),

disease (n=2), ¥ lactate dehydrogenase, §adenosine deaminase,
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Table 3. Logistic regression analysis of prognostic
factors for treatment results

Variables Adjusted OR™ (95% CI')  p value
Smoking 4.33 (0.84-22.41) 0.080
Pleural fluid LDH' 7.37 (1.63-33.37) 0.009
Pussy pleural fluid 5.561 (0.57-52.95) 0.140
SAPS I 1.06 (0.99- 1.14) 0.110

“odds ratio, ' confidence interval, * lactate dehydrogenase,
Shew simplified acute physiology score.

Table 4. Correlation between time to defervescence
and clinical variables

Correlation

coefficient p value

Age -0.015 0.87
Smoking -0.111 0.24
Comorbidity 0.088 0.35
Mean arterial pressure -0.134 0.15
WBC count -0.044 0.64
Loculation 0.068 0.47
Pleural fluid

Gross pus 0.236 0.01

Cell count -0.025 0.80

pH 0.048 0.62

Glucose -0.089 0.36

LDH -0.011 0.91

ADA' -0.031 0.75
Culture 0.052 0.58
Antibiotics 0.065 0.49
Frequency of urokinase use 0.257 0.01
SAPS IIf -0.003 0.97

‘lactate dehydrogenase, ' adenosine eaminase, ' new sim-
plified acute physiology score.

I(Simplified Acute Physiology Score I 19+7.8
ol
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Staphylococcus aureus 5°(16%), ©]<]oll Strepto-
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