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Prospective Study of the Immunologic Factors Affecting the Prognosis of
Severe Community-Acquired Pneumonia
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Background : In the severe community-acquired pneumonia, it has been known that the immune status is oc-
casionally suppressed. This study was performed to identify the immunologic markers related with the prognos-
tic factors in severe community-acquired pneumonia.

Methods : 23 patients with severe community-acquired pneumonia were involved in this study, and divided
into survivor (16) and nonsurvivor (7) groups. In this study, the medical history, laboratory tests(complete
blood counts, routine chemistry profile, immunoglobulins, complements, lymphocyte subsets, cytokines, sputum
and blood culture, urine analysis), and chest radiographs were scrutinized.

Results : 1) Both groups had lymphopenia(total lymphocyte count 995.6 +505.7/mm?® in the survivor and 624.
0+287.6/mm? in the nonsurvivor group). 2) The T-lymphocyte count of the nonsurvivor group(295.9 +203.0/
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mm®) was lower than the survivor group(723.6 £406.5/mm’) (p<<0.05). 3) The total serum protein{albumin}
was 6.0+1.0(2.740.7) g/df in the survivor and 5.2+ 1.5(2.3+0.8)g/d¢ in the nonsurvivor group. The BUN
of the nonsurvivor group(41.7 +30.0mg/d¢) was higher than that of the survivor group(18.9 +9.8mg/d¢) (p<0.

05). The creatinine concentration was higher in the nonsurvivor group(1.8 +1.0mg/d¢) than that in the survi-

vor group(1.0 +0.3mg/d?) (p<0.05). 4) The immunoglobulin G level was higher in the survivor group(1433.0
+729 5mg/d¢) than in the nonsurvivor group(849.1 +373.1mg/d?¢) (p<<0.05). 5) The complement C, level was
108.0+37.9mg/d¢ in the survivor group and 88.0+32.1mg/d¢ in the nonsurvivor group. 6) A cytokine study
showed an insignificant difference in both groups. 7) Chronic liver disease, DM, and COPD were major under-

lying diseases in both groups.

Conclusion : These results suggest that decreased a T-lymphocyte count and immunoglobulin G level, and an

increased BUN and creatinine level may be associated with the poor prognosis of severe community-acquired

pneumonia. ( Tuberculosis and Respiratory Diseases 2001, 50 : 437-449)

Key words : Severe community-acquired pneumonia, Immunologic factors, Prognosis.
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Table 1. Age and sex distribution

Age Male Female Total
30-39 1 1 2(8.6%)
40-49 5 4 9(39.1%)
50-59 3 1 4(17.3%)
60-69 4 0 4(17.3%)
70-79 4 0 4(17.3%)
Total 17 6 23(100%)
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Table 2. Hemoglobin, hematocrit, platelet, blood chemistry in both groups

Survivor gr. Non-survivor gr. p-value
(n=16) (n=7)

Hb (g/d?) 12.0+1.6 12.3+2.0 NS
Het (%) 35.5+4.9 36.7+6.4 NS
Plt (/mm?) 181.9+91.7 183.0 +188.7 NS
BUN (mg/d?) 18.9+9.8 41.7£30.0 <0.05
Creatinine(mg/d?) 1.0+0.3 1.8+1.0 <0.05
Albumin(g/d¢) 2.7+0.7 2.3+0.8 NS
Protein(g/d?) 6.0+1.0 52+1.5 NS
Glucose(mg/d¢) 160.0 £ 96.4 146.0+72.6 NS

All values are expressed as mean *standard deviation (S.D)

NS : not significant
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Table 3. Lymphocyte subset and T cell receptor analysis in both groups

Tests Survivor gr. Non-survivor gr. p-value
(n=16) (n=7)
Total lymphocyte 995.6 +505.7 624.0 +287.6 NS
Ty(/mm?*) 723.6 +406.5 295.9+203.0 <0.05
Ty(/mm?) 425.6 +242.7 238.0+177.0 0.08
Ts(/mm?) 313.0+220.1 47.6 £30.8 <0.05
T,/ Ts 21+1.4 45+3.0 <0.05
B cell (/mm?) 160.0+118.0 201.0£169.3 NS
NK cell(/mm?) 201.3+262.7 60.7 £48.5 NS
a/ B receptor(/mm?) 581.0+300.7 371.6+162.2 NS
8/y receptor(/mm?) 40.8+59.8 9.8+9.0 NS
Data expressed as mean +standard deviation(S.D)
NS : not significant
Table 4. Immunoglobulin analysis in both groups
Immunoglobulin Survivor gr. Non-survivor gr. p-value
(mg/de) (n=16) (n=7)
lgG 1433.0 £729.5 849.0+373.1 <0.05
Ig A 338.3+182.4 494.4+5134 NS
IgM 105.0 +65.8 147.0 £ 83.7 NS

NS : not significant

Data expressed as mean +standard deviation (S.D)

BYou BAA ool gl B HE7= 29]9
Al A Frlehe g BolFout BA1H ¢
o]+ glUtH(Table 3).
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Table 5. Etiologic agents isolated from sputum cultures in both groups

Survivor gr. Non-survivor gr.

(n=16) (n=7)

Streptococcus pneumoniae 2 1
Staphylococcus aureus 0 1
Klebsiella pneumoniae 1 0
Acinetobacter baumanii 0 1
S. aureus-+ A. baumanii 1 0
S. aureus+S. maltophilia 1 0
K. pneumoniae+ A. baumanii 2 0
S. aureus+M. morganii 1 0
S. aureus + P. aeruginosa 0 1
P. aeruginosa+ A. baumanii 0 2

none 8 1

total 16 7 o

Abbreviation : S. aureus : Staphylococcus aureus, A. baumanii : Acinetobacter baumanii, K.
preumoniae : Klebsiella pneumoniae, S. maltophilia : Stenotrophomonas maltophilia, M.

morganii : Morganella morganii.

ganii 37249 147} Ydves SP=HAR, A
XM= Streptococcus preumoniae 19, Staphy-
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golu epA Al M= B B2 A Streptococcus pr-
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Dphylococcus awrens 197} FRZEH DT, videl AP
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ZE e, 2T A dels dEd e $LE
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Table 6. Underlying diseases in both groups

Disease Survivor gr. Non-survivor gr.
CLD 4 1
DM 1
CLD+DM 0 1
asthma+DM 1 0
COPD+DM 1 0
COPD 1 0
COPD+CLD 0 2
bronchiectasis 0 0
pneumoconiosis 1 0
lung ca 1 0
none 5 2
total 16 7

Abbreviation : CLD : chronic liver disease, COPD : chronic obstructive pulmonary disease,

DM : diabetes mellitus

Table 7. Cytokines results in both groups

Survivor g. Non-survivor gr. p-value
(n=16) (n=7)
TNF-¢* (pg/mé) 29.3+185 50.0+5.2 NS
IFN-y* (pg/m¢) 10.2+1.8 44.6+9.1 NS
IL-2* (pg/mé) 49.2+17.5 0.0£0.0 NS
IL-10* (pg/mé) 28.6 £7.7 52.1+9.5 NS

NS : not significant

*Data expressed as mean +standard deviation(S.D)

(28.0%)E A3t tH(Table 6).
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5 2 71 2L AT Streptococcus preumo-
nige 2 AHA i, I B0l Staphylococcus au-
reus, 2R 7Y, Haemophilus influenzae,
Legionella pneumobdhila 9t Mycoplasma pneumo-
nige=9) A2 BRIy ey, B AT 7
o ANBAE 69(27.3%) MM Acinetobacter
baumanii 7t EAEAT, B3| AEAAE 3471
AzEQov, Staphylococcus aureuse 54 (22.7
%)ol A ERET o]F APFTEIA 2017 HEHU
o}, w3l zbzt 39 (13.6%) Al X Pseudomonas
aeruginosa, Streptococcus pneumoniae, Klebsiella
pneumoniae 7t AEE O 71Ee Areks 2 iy
X739 Acinetobacter baumanii7t 7V B
Qo7 e AA\819T}. Pseudomonas aeruginosat
Acinetobacter baumanii 8L ¢ £ AVEE
o nozm Qo RusT glod, & d7dME
= Fzzh Aptaol A 6ot B v
8H(8¢l], 34.8%)0]}t Bx (69, 26.1%) 22 7
AAGo) go| Frtlo] AN E A3AIHY] WT
o AlREY AXHQ FFe] FEE HE IHEA
70| 144 (63.6% )5 A siglaL vl 1344
o, 80](36.3% )94 EQo] FFEANME T1H
g 7hto] ORRE xAskE Aolg Ho FUth
%, B aAFdME Mycoplama Pnewmoniae }
Chlamydia pmeumoniae, Legionella pneumo-
phila 2 vlolg) 27t tig FET HAP) o] o]
=] ko FFEIF BAEA FYY BAFAAM 37
Fzole] AwAd] thae] o] okt Cor-
dero5& 34 WAZAF BAlA AGABH=
#Fe] A4S o Fxz wxgH CD+4A 7 100
/mmngh, &3, FE, U B9, 9N o
o] Fggo] Y& A5 WAL Rl A2

¢

o
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wojo] gofshs CD+4A1%7h TN A B2l
e ERUEE nesueE AokE9E Hye)

o5 Al F8F 9L IS HolFgu,
Puren 5& %% A9 385 Aedsixjr 8y
IL-13 IL-6, TNF-o22 HAZA AlEF)
(Proinflammatory cytokines)So] =iA] Z7}zo]
UeE A on® Ortqvist 5 834 IL-63}
C Wheeh (CRP)o] 9jd8ixte] Rl at Z4)e] o}
B o 5ths £29 Jleln Bosle) T Pzpel
A B 7oA BulE)e 22 Alo] E7IQIE A
¥4 AEdzkEo] 33 AAXEEE HHe] o5
TR 8AYE HoFQuI, B oA AJa)at A
o7l g AR AAE 5 A 9SE Hygs
2 A oA B og wxFoy P gaz A
dol BEaL, 53] AbgFolA 5810 vla) Ax) Y
LTt O Zad Aow zAlEQow, 3B
BARRE B Ty |27} folapdl hamo] 9l
I 58], APFTlM Ty =771 09 254 7
2 A & 5 AR (p<0.05), T, YZFRT}
= 58] Ty 42771 folald 24" 248 Hye
Hl, ol Aol HaixWr FdZo] WAL} 7}
F AT Fa%el o8 FFHe Pz AFHT
(Iymphoid progenitor cell)5¢] 9J#|x]o] vjehl=
#qdor FEE, oo th3 FEe Yle wAo]
i, o= od AuldAe] F54de e s =
Apet Bl 28ol| 9 F= IL-3, IL-7, C-
KIT ligand, 7}& colony stimulating factor
(CSF), IL-9%] tiet A7) Bad Aoz Algd
OH. & Ate] Thl, Th2 Alo] &7l t)dt Al
A IFN-y, TNF-a= 2 "3y} glgled, IL-27}
A ule gldled, AltrdA A8 Azyx
ke A o EF 52 Q5o Pmpe) Zaa 2
e HolB g For YEy, o) IL-31} IL-
THE Ao ETRIES] AshE g9lo] @ Aoz 2z
Aot IL-105 AlkolA 271s)s Ade ngo
U, olE ARIETRIE d%ukgo] Fgaog dojy
= #Hol F2 23 (compartmentalization)s]o] 2t

A7) o] wxPdel e ou)gls WElang
HAFA] XY Ao Angn. WYz Eazd
lg G TA7}F APgzel A onilA ztaso] A=
o, ols dAH Wxe] 7)1 gasiwig B Y
TR T =27 A7) Fasidz, T Py
o] 2H7)50] AN ojxH oz B PEoA g
AAFEdgdel folsiAl gart Yold Aoz
ARRE (p<0.05), BA (Cy, Co)53] F3 387
ARG AR BT asE AES Kl AL
A B2l 891 (34.8%)00M Y 71 o] Futy)
A7) Astel] e BA ParsEel Asirt 99l
Rog Alzdrt. olake] oA A EmiANA
W S AN Wouke R 22w skxio)| A
2Eo] glom, Ak e gErrc @23 o
A SEE BTk T 9xp 7149} Wozs
=Y G2 508 Sk HAAA mie) waix)a)
23& vehfol, #xldlN HEE F5t 2R AlE
<l

clgh o Zgort, AAeE MEY Helx
w57} 2ase) Qi 2718 Bl

o
Wl ek Ao WAolx T Pz=pr) %

O, 23 7se Axjol] thafAl= Al
TAL, FF HEA A0 ey A
BE @AM gUG £Aa 2014 o

ALE A7lem, dA Bed77} gag
Ze AHEe A8 ol AMEI 9= GM-CSF
Y G-CSFge] 2 Z47u tj27o dge vl
A WAHRA )9l Pxfe] 247 758
BT e 4HS WexsA Ao B
S0l A2 3, obge] v rdfo
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2 o

o7 HiH

5 AGABIEE HH@ BN oW HYEA 9]
o] T8 o F AZ Agah=A|9} 19 Y& o}
R E dolry] e A5 AEic).
2o

% W82 2388 JdA g wet sB(n=
16) 7} Al (n=7) o8 b= &, dxgdA B
AL ¥ Az, ddSeEd, B, g
ET OMED AL, g R Weluj oAl 4w
AL R X-AH dAE S Ao

4 0

1) & oA BxEAHAM sz 270)
UAJTHHZT it BT 995.6 £505.7/mm?, A}
- 624.0+287.6/mm? p=0.18).

2) % T BT T 4= 2agda, 58] Apg
8 T d=ZF57) BAR o2 o84 7ad &
& HodFQoh( 3] 8B 723.6 +£406.5/mm’, APz
295.9 +203.0/mm°, p<0.05).

3) B4 Azist A W, dxnle] FAkx|d)
Hig] 7459l oH (protein/albumin 322 6.0 +
1.0/2.7+0.7, AP 5.2+1.5/2.3+0.8 2] : g/
do), 8% 8434 £ 527 18.9+9.8ng/d,
AFHE 41.7 £30.0ng/d0 0.8 AP A EA 81 o
2 ouQlAl Z7HE9(p<0.05), ¥X Fgoley
& 387 1.0+0.3mg/dl, AFE 1.8+ 1.0mg/ddo.
2, APge] JA] uigiAl F71Eo] g R
A (p<0.05).

4) A EEY G JERT APFAA f9)
) 4ol AATHIgG 3E 1433.0 +729.5ng
/d¢, AP 849.1 +373.1ng/dl, p<<0.05).

5) BA C;, C.8] 37} 25 AR "Holxd Q)
Jom, 3BT Ha] ApPEdA ZaAE HYoy
AT ool gl

6) Cytokine A7 @vH= TNF-q, IFN-y, IL-2,
IL-10 & &3l oy F 7l 2% zlo)= gl

ATk

7) A A, B, 9H A4 Al B 4 7
AA F8 7]AH Bl
4 2:
oldel Aihz 23 A YE AHSAM T &
Za] 5a], Ty H29) 24, T,/Ts ¥ &
7h HHIREY G #a, 8F 8444 53] 271,
3 zAgoledo] St AL UM o FQlxjo} T
s Aoz 4.
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