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Prospective Study of the Immunologic Factors Affecting the Prognosis of
Severe Community-Acquired Pneumonia
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Department of Internal Medicine, Department of Clinical Pathology™,
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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 surviver {(16) and nonsurviver (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/mum® 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(2.7£0.7) g/d¢ 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 nonsurviver group(1.8+1.0mg/d¢) than that in the survi-
vor group{1.0£0.3mg/d0)(p<<0.05). 4) The immunoglobulin G level was higher in the survivor group(1433.0
+729.5ng/d¢) than in the nonsurvivor group(849.1 +373.1mg/d¢) (p<C0.05). 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
preumonia. { 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=186) (n=7)

Hb (g/d?) 120416 12.3+£2.0 NS
Het (%) 35.5+4.9 36.7+6.4 NS
Plt (/mm?®) 181.94:91.7 183.0:+:188.7 NS
BUN (mg/d?) 189+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 2308 NS
Protein{g/d?) 6.0+1.0 5.2+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
3. 2 "N MBIz}
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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
T4y(/mm?) 723.6 £406.5 295.9+203.0 <0.05
T.(/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 2.1+14 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/ Breceptor(/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
(ng/d?) (n=16) (n=7)
Ig G 1433.0+729.5 849.0+373.1 <0.05
Ig A 338.3+£182.4 494.4+513.4 NS
IgM 105.0+65.8 147.0+83.7 NS

NS : not significant

Data expressed as mean +standard deviation (5.D)

H2Iou} BAA 9oe §idx, B =7 23]
APFE A Z713Hs A28 BT o) BA1F 9

o= gidth(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

Abbreviation : 5. aureus : Staphylococcus aureus, A. baumanii : Acinetobacter baumanii, K.
prneumoniae : Klebsiella pnewmoniae, S. maltophilia : Stenotrophomonas maltophilia, M.

morganii : Morganella morganii.
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Table 6. Underlying diseases in both groups

Disease Survivor gr. Non-survivor gr.
CLD 4 1
DM 2 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-o* (pg/unf) 29.3+18.5 50.0 +£5.2 NS
IFN-7* (pg/mé) 10.2+1.8 44.6+9.1 NS
IL-2* (pg/uf) 49.2+17.5 0.0+0.0 NS
IL-10* (pg/m¢) 28.6+7.7 52.1+9.5 NS

NS : not significant

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

(28.0% )& AASIHA T (Table 6).

8. AlolE31e! HA}

A1 EFIR] ZAWIA BlEFoA 2] TNF-a& 29.3+
18.5pg/mfo)gl e, IFN-y&= 10.2+ 1.8pg/m€° 3L,
IL-2% 49.2+17.5pg/méo) 3, IL-10= 28.6 +7.7pg
/mgo) om, Ay Ae] TNF-a= 50.0 +5.2pg/
méol$lal, IFN-y&= 44.6+9.1pg/mfolx, IL-2&
0.0+0.0pg/mf 2 FA&HR] gorom, IL-10%= 52.1
+9.5pg/ml 2 747} FAHG e, L2 8187

A Az g e AL Hyn TNF-q IL-
ool v = AF

& usion} w5 BA4 sl GEIEh(Table 7).

LA

AARYS ABE FF 292 g, A2 3
AAe] WY FAY AFARTY BANE BT
3 M= s} RUFoR I IS 6-18
%2 WA o} FRV AFLe] gyt

A, S G5 APEANA B 3

— 444 —



— Prospective study of the immunologic factors affecting the prognosis —

oA ALFA] FAIHRE obral 1

| |
RE goam AlES Folud Bgo

of #x} F&4 30/minute o)A}, o]¢kr] 32t 60mm
Hg ®l%}, 83 84X7} 7mmol/liter o]} off, A}
B3t Ho] & Bkt I gl 9]
Folele MEd oz AAHE QAEA 604 olite
13, HAGAAY 710 AL $A), &24, 7AE
Fol od RN, 45 H Aaad, 78
%, SANEF47E 3500/mm® w9t F 84 oy
o] 4.5 gm/dev|%}, ¥A @FlojEde] 1.5 mg/d¢o]
4 v EAAE Y, 2R A, HSe) W T
o

AFSHLS, ojFolA &, FEF, AAD

9
iz}

SAPS (simplified acute physiologic score)7} 13
ojdelil &zvl FWESe™, Prewmococcus't
Enterobacteriaceae”t 430 5ol 8 o 58
BT Baslgeh s, Sud s 23 29188
5 Hd8Ate] oldd B4 2 o) % oS qlxjel) B3l
A7} o] FolFHom !B o5 oxpza 7)A41F 3
o dg, % M 2848 44 93, g8 ¢
Rl Fre] Aslgol BAM g 593 2olE By
tha Barsiyeh B Aol e & 234% AptEL
30.4% (7<) o, ZHEarollA sAEEe]l He
Rk 490 (17.4%) 0100, Aol 79
(30.4% ) 25771 sd=le] 714 gl dF9} fo3t

WA TS BYou, Aol Hardde] 53.9
AR o= AFAAEbgE a W 4TS By
FRAYE, EF a0da B 2 FolEde 3B
TEG AlbEAA BASE oz oAl F7HE &
A Bylon 83 45y s} FAdx|olste "o

A 7|Ee] A7 AHEF Hsd A7E BYY. 5%
o] A FEE JEe Eshe 7Fd] diEe

Streptococcus preumoniae, Staphylococcus aure-
us, Haemophilus influenzae, Klebsiella pneumo-
niae, Pseudomonas aeruginosa & B.1=09lc}. o}
E & 7P e dAwe Streptococcus preumo-
nige 2. YA 9lar, L okgo] Staphylococcus au-
reus, 19X 7¥d, Haemophilus influenzae,
Legionella preumophila & Mycoplasma prewmo-
nigesY TAE HIFYPH 0N B Qge] A
o AR 69(27.3% )0 Acinetobacter
bawmanii 7t FHEPIL, 58] AME 3971
Azwigion, Staphylococcus aureuss 5 (22.7
% )N BREAL o] Aol 2607 HEHA
o}, =3, 7k} 39 (13.6%)A9NX Pseudomonas
aeruginosa, Streptococcus preumoniae, Klebsiella
Dnewmoniae 7} ZEF 0| 7180 Aol g 19
SATdF Acinetobacter bawmanii 7t 7V e
QelFE A AT, Pseudomonas aeruginosa‘t
Acinetobacter baumanii A8 W% & AMGE
& RAFT Qlrha BuE o, B dAfdAx
5 @7 APl AL 6ol v s e vy 2R
(84, 34.8%)0l} FmHg (69, 26.1%)722 7]
M go] Wo| Fuislol WM E ASAA7] HE
o7 AREHY FAAE 7o) TEE BA IESA
Zhto] 149 (63.6%) & A 8l%laL jide)] 13y
2 89 (36.3% )44 Y] FFEAAME 1
J 7hto] thrE AAshE zolE BHo FU
, B d3dME Mycoplama prnewmoniae v
Chlamydia pnewmoniae, Legionella pnewmo-
phila B vleleixgdel gl 89 A} o]Fof
A7) grol @t FAEA ¥k BxFA A 4]
Tty AR Y9l o] Fde] Felyivt. Cor-
2 HAZART A AARBES
HHo] Ag oFelxig wxdd CD+4A¥7} 100
bo&d, B, 5UEe B g9 o
%=

9] Hgo] A&¥ Aol BAFE Tl Basle] HEA

3

Iav U!O {"_ﬂ

deros<&

Lo



- J. K. Hwang, et al —

gl dojshs CD+44127 ARG ERSol
ke SedES Tesidels A9 AR EE AE

o %E ZAAAcH 783 9TE F& HAFURY,
Puren 5& %% AGASEE AdA A B
IL-13 IL-6, TNF-o2& HEZH eI
(Proinflammatory cytokines)&o] A Er}iso]
ole-g raslom® Origuist 5& 8% IL-67
C -3l (CRP) o] qlddtatel A} F4<f o
3}E A &3ke o AAEa Rusle T P79
HAAE Y o7l EHlE = 24 Al EFRIG Al
3z 5ol FF AGAREIES Ao o F

Nrr

o
re
12
2

ol
ko
o
"

P& HAFUTE, & AFollA Alge Al
Fejlg HARE AL 5% A9AREE AHd
A} AAoN A HEH o dxrddy YT gas 4

Aboll Al 38l wjs) A &
=357 O ZAad Aew 2AESG Y, EFE
1AM B Ty 8277 fofabd asol AN
, AFlA Ty 25571 L o3 7
S ¢ 5 9o (p<0.05), T, Y=Z7ET}
Ty dZ57} Fole 4d 2738 HiE
I, ol dA#do] AR FHFo] DASAY 7
Al EihTo o8l Fadle] H2A drAxE
(lymphoid progenitor cell) o] AE]o] veh}e=
AAos F3Eu, od i FEe e nje]
i, ol o] Ao 540 st st =
Aol FFdl A 28| 9¥s F+= IL-3, IL-7, C-
KIT ligand, Z}¥& colony stimulating factor
(CSF), IL-9% tist 437t a8 Ao= Algd
o 8 A9 Thl, Th2 Al]E7IRI4) 3l 2|
A IFN-y, TNF-a= & W37} gidled, IL-27F
FAA oule gidled, AlbpdlA A HEEA
U FoA AFF ¢ UKol HEFO FA B
3= o{RE AoE A4EY, ojd IL-34 IL-
72L& A EFRIZ] Al g9lo] B Aow 5
go. IL-10% APFEA S7iEe 23S 29
i}, o]F A|ETRIL gFuReo] AFH oz doju
= #d $2 =3 (compartmentalization) Flo] %

o,

i

r

B B

g
N9

)

Hy7] did RN E grde b3k
BoFA 23 Aoz AR, A9F2EUZ
Ig G FA7} AgolA ugA AaEol s
o, ol AAZQ BET Ut AAsEA B H=
T2 T g "oeArt 24diels, T 22+
o] z#5o| FAA olAH R B gatl|xe
ddZFzgedysto] ol 74t gold Aoz
A2 (p<0.05), BA (C; CHFA E3L 3 EF
3} Apgoll ] AR ZAaEE FEgE B A
AA BAZ 89 (34.8% )M THA 7HE Fho] Ty
o 7% Asll wE v s A 9
4 Aoz ARk ol 27A AEAAY |
Auke 2 AgA Ak BT FF dHIA A
Aol 9lew, AlhpdAe e @43 €
# Hodgpgioh T gxT i W
502 F7X| WA =] B s}
& Uehlo], B e 5 BF AE
S e o 2 A A Aol Bo| gi
=30, dAAzE A "HYs)
s Y A7E HoF
Aol Wz T B=77} &
& HojFa gk £ A
5 d@@ate] g HETr

z2
"

(W
N, N Q
=V >_°,, e, oy
i I AT B
% = gy K
41 £
=

o

o X 2 ¥ oo P otk 2 oY
o ox

Iro B2 e
=
ir e
oo

o
pal

B
ook

|

18

e A}
%, Y=
ASe 23z vl 5
AN S ek o, mATFSE Al dEE A
&3] A F, FF GZT gadld] A
=20 Be 8oy AU BAn 27149 o
7 A8 AL E A EH, A P FAE
2% 999 Mud go| AH8HI E GM-CSF
1} G-CSFzo] 2 FAT a7l 98¢ v
A WAABAY olgle] PmFe) 2N 7%
AAHNAE Qs WP wdA2A el AfLo] -
a3itty BAw g, okge] T 7HA ol Py
2o TARES] A WA AN A
d UE = o ol AF7} o|FolAet & Ao
NEE:IEY

¥

B
a9

ol ok
Ikt
4 4
9o
=
e
b
i
i
ol
e
e
b

K
2
o

bu
fa

— 446 —



— Prospective study of the immunologic factors affecting the prognosis —
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