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Table 1. The underlying disease of patients
with P. aeruginosa bacteremia (n=89)

Underlying disease n %
Hematologic diseases, n (%) 41 (46.1)
Leukemia, n (%) 28 (31.5)
Malignant lymphoma, n (%) 13 (14.6)
Solid organ transplant, n (%) 22 (24.7)
Solid tumor, n (%) 19 (21.3)
Diabetic mellitus, n (%) 12 (13.5)

Chronic renal failure, n (%) 4 (4.5)

Liver cirrhosis, n (%) 4 (4.5)

Table 2. The primary site of bloodstream infection
due to P. aeruginosa

Primary site of infection n %
Respiratory tract 9 (10.1)
Urinary tract 20 (22.5)
Intestinal tract 1(1.1)
Intravascular device (catheter or graft) 18 (20.2)

Central venous catheter 13 (14.6)
Pancreaticobiliary tract 2 (2.2)
Skin and soft tissue infection 3 (3.4)
Unknown 36 (40.4)

Table 3. Clinical characteristics of patients with P. aeruginosa bacteremia

Nonsurvivors Survivors
P value
n=22 n=67
Age, means * SD 63.4+15.3 62.1 £14.5 0.732
Male gender, n (%) 18 (81.8) 46 (68.7) 0.233
Underlying disease 21 (95.5) 55 (82.1) 0.124
Hematologic diseases, n (%) 14 (63.6) 27 (40.3) 0.056
Leukemia, n (%) 9 (40.9) 19 (28.4) 0.271
Malignant lymphoma, n (%) 5 (22.7) 8 (11.9) 0.295
Solid organ transplant, n (%) 2 (9.1) 2 (3.0) 0.254
Solid tumor, n (%) 5 (22.7) 17 (25.4) 1.000
Diabetic mellitus, n (%) 4 (18.2) 8 (11.9) 0.481
Chronic renal failure, n (%) 6 (27.3) 13 (19.4) 0.434
Liver cirrhosis, n (%) 1 (4.5) 3 (4.5) 1.000
Hospital length of stay, median days (range) 26 (0—173) 25 (0—1,466) 0.668
Hematological laboratory data at onset of bacteremia
Hematocrit, means = SD 26.9+£5.27 30.0 £6.87 0.051
Neutropenia ( < 500/mL), n (%) 12 (54.5) 23 (34.3) 0.115
Thrombocytopenia ( < 1.0 X 10° per mm®), n (%) 19 (86.4) 27 (40.3) < 0.001
Serum albumin, means * SD 2.87 £0.58 3.24+0.61 0.015
Polymicrobial infection, n (%) 10 (45.5) 9 (14.9) 0.001

SD: standard deviations
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Table 4. Relationship the length of appropriate treatment and 30-day mortality
Nonsurvivors Survivors
Time to administration of appropriate treatment n=22 n=67 P value
n % n %
0-12 (hrs), n (%) 13 (72.7) 45 (62.7) 0.490
0-24 (hrs), n (%) 15 (77.3) 47 (70.1) 0.862
0-48 (hrs), n (%) 16 (81.8) 52 (79.1) 0.640
100 BWETNVIIBVTH IL1 oFEHICO>WTHRE S
90 TWaH, Il ZEEHERErR Y PRy v ay s
80 7 WCHRTH 5 L @EY SN Twb—F T, recombinant
277 T IL1 DR ESRIE AR CTH o 722w ) i b b
£ 97 DI, MEIERSEIC B B L1 O REE R RET 2 0
N LV 22 Thibild, fIBE 28I L~
E 504 P<001 v 212 cyclophosphamide % #5- L feiE e = B3 % &
| & THEAE % 5 @ bacterial translocation % #5632 fkE
20 P aeruginosa - ,
10 4 ) ’ oy cy W & 2 WEMERIEE 7V 2 VT, IL-1 O%EHIC>
O T T T T T T T T T T T T T T T T T T T 1 u)‘(*ﬁgj‘tf:34)o
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Fig. 1. Survival rate during gut-derived sepsis due to P.

aeruginosa® .

IL-1-deficient mice (n = 14, closed circles) and wild-type
mice (n = 10, open triangles) were administrated with cy-
clophosphamide intraperitoneally on the indicated days
(arrow). There was a significant difference between the
groups (P < 0.01).

SM, streptomycin; CY, cyclophosphamide treatment.
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Fig. 2. Bacterial counts of P. aeruginosa strain D4 in blood, liver and mesen-

teric lymph node (MLN)*.

There was a significant difference between IL-1-deficient mice (closed col-

umns) and wild-type mice (open columns). Data are mean * SEM values of

eight mice.

Symbols: *P < 0.05; **P < 0.01.

a

100
90 A
80 1
70 A
60 -
50 A
40 4
30 A
20 4 P.aeruginosa
10

0

»
»
[ 2

[

Survival rate (%)

3 4 5 6 7 8 9 10
Time (days)

0o 1 2

Fig. 3.

Survival rate of IL-1-deficient and wild-type mice in P. aeruginosa bacteremia® .
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IL-1-deficient (n = 10, closed circles) and wild-type (n = 10, open triangles) mice were injected intrave-
nously at the indicated time point (arrow) with (a) 3 X 10° or (b) 3 X 10° P. aeruginosa CFU/mouse. Abil-
ity to survive the bacteremia did not differ significantly between the two groups.
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Fig. 5. Survival rate of hage-depleted mice in P. -
Fig. 4. Survival rate of cyclophosphamide-pretreated IL-1-defi- '8 Hrviva ra. i,? macrophage-depleted mice In £ aerugt
. . Lo . N nosa bacteremia™’.
cient and wild-type mice in P. aeruginosa bacteremia®’. . . .
. i K IL-1-deficient (z = 7, closed circles) and wild-type (n = 6,
IL-1-deficient (n = 12, closed circles) and wild-type (n = . . o .
K . X open triangles) mice were administrated with L-CL.MDP
10, open triangles) mice were pretreated with cyclophos- o .
. . at the indicated time (arrowhead) and were then
phamide on days 1 and 3 (arrowheads) and then inocu- K . ) .
. . . . inoculated intravenously with 5X10° P. aeruginosa CFU/
lated intravenously with 1X10? P. aeruginosa CFU/mouse . Lo K
. i o mouse (arrow). The survival rate was significantly less in
on day 4 (arrow). The IL-1-deficient mice were significantly . ]
. . . the IL-1-deficient mice (P < 0.05).
more susceptible to P. aeruginosa bacteremia (P < 0.05).
CY, cyclophosphamide.
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Fig. 6. Bacterial counts in various organs of macrophage-depleted mice™.

Blood, livers and spleens of macrophage-depleted IL-1-deficient (n = 5, closed circles) and wild-type
(n = 5, open triangles) mice which had been treated as described in the legend for Fig. 5 were analyzed
at the indicated time points after inoculation to determine the numbers of viable P. aeruginosa. The
number of bacteria in the IL-1-depleted mice was significantly greater than that in wild-type at the 48-
and 72-hr time points. The data shown are mean = SEM values.

** p<0.01; * P <0.05.
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Prognostic factors and the role of interleukin-1 in bacteremia caused by
Pseudomonas aeruginosa

Tetsuya Horino
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3—25—8 Nishi-shimbashi, Minato-ku, Tokyo, Japan

Pseudomonas aeruginosa, which makes up 3-7% in all bacteremia, sometimes causes severe infectious dis-
eases especially in immunocompromised host. Furthermore, P. aeruginosa is also one of the most important
pathogens in nosocomial infections, because P. aeruginosa infections are sometimes persistent due to its drug-
resistance. Among 89 patients with P. aeruginosa bacteremia at Jikei University Affiliated Hospital between
April 2003 and December 2007, their nosocomial acquisition and immunosuppressive conditions, such as
acute leukemia and chronic renal diseases, were accounted in 91.0% and 85.4%, respectively. The 30-day
mortality rate of all patients with P. aeruginosa bacteremia was 24.7% without depending on administered
anti-pseudomonal antimicrobials, suggesting that possible prognostic factors were thrombocytopenia, hy-
poalbuminemia and polymicrobial bacteremia. Interleukin-1(IL-1) is one of the typical inflammatory cytoki-
nes in P. aeruginosa bacteremia. In order to elucidate the role of IL-1 in P. aeruginosa bacteremia, the suscepti-
bility of IL-1-deficient mice to P. aeruginosa was compared to that of wild-type mice. In gut-derived sepsis
model, IL-1-deficient mice were more susceptible to P. aeruginosa than wild-type mice. On the other hand, the
susceptibilities to P. aeruginosa of IL-1 deficient mice and wild-type mice are similar in intravenous injecting
sepsis model. However, when the mice were pretreated with cyclophosphamide, the susceptibility of IL-1-
deficient mice to P. aeruginosa was also higher than that of wild-type mice, significantly. These results sug-
gested that the role of IL-1 during P. aeruginosa bacteremia was enhanced under the immunosuppressive con-
dition. To date, the mortality rates of P. aeruginosa bacteremia is still high, whereas many anti-pseudomonal
antimicrobials had been introduced. Therefore, we need further studies on the prognostic factors and antimi-
crobial therapy in P. aeruginosa infections.



