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Table 6. Sensitivity of PCT, endotoxin, B-p-glucan, IL-6, and CRP with respect to the type of infection

Type of infection

PCT

Endotoxin

0.5ng/ml

1.0pg/mi

B-p-glucan

11pg/ml

IL-6

CRP

100 pg/ml

Smg/di

Gram-negative infection

Gram-positive infection

Mixed Gram-negative and
-positive infection

Mixed bacterial and fungal
infections

Fungal infection

Mycoplasmal infection

Viral infection

Malarial infection

65.2% (15/23)
61.0% (25/41)
64.3% (9/14)

87.5% (7/8)

0.0% (0/1)
0.0% (0/1)
16.7% (4/24)
100.0% (1/1)

21.7% (5/23)
7.5% (3/40)
21.4% (3/14)

25.0% (2/8)

0.0% (0/1)

0.0% (0/1)

4.5% (1/22)
100.0% (1/1)

17.4% (4/23)
16.2% (6/37)
16.7% (2/12)

57.1% (4/7)

100.0% (1/1)
0.0% (0/1)
0.0% (0/19)
0.0% (0/1)

58.8% (10/17)
69.0% (20/29)
72.7% (8/11)
83.3% (5/6)
0.0% (0/1)

50.0% (1/2)
100.0% (1/1)

87.0% (20/23)
85.4% (35/41)
71.4% (10/14)

100.0% (8/8)

100.0% (1/1)
0.0% (0/1)
20.8% (5/24)
100.0% (1/1)
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Fig. 3. Receiver operating characteristic curves (ROCs) of serum pa-
rameters (PCT, endotoxin, IL-6, and CRP) in patients with bacterial
infectious diseases and those with non-bacterial infectious diseases

role in inducing PCT release.” Many studies have estab-
lished that the determination of serum PCT concentrations
can be used to differentiate bacterial from viral infections
and to identify bacterial infections in patients admitted to
intensive care units because of systemic inflammatory
response syndrome (SIRS). Some studies have compared
the diagnostic value of PCT with those of other parameters
of inflammation, such as CRP and cytokine concentra-
tions.®* Thus, we conducted a prospective, multicenter
study in patients diagnosed with or suspected of having
infections. We obtained a cutoff value of 0.5ng/ml for the
PCT concentration, with acceptable sensitivity and high
specificity. When assessed in 90 patients diagnosed with
localized bacterial infectious disease and 86 patients diag-
nosed with nonbacterial infectious disease, the sensitivity,
specificity, positive predictive value, and negative predictive
value of PCT were 64.4%, 86.0%, 82.9%, and 69.8%, re-
spectively. Al-Nawas et al.” showed that PCT determina-
tion in adult patients with sepsis had a lower specificity

Table 7. Sensitivity of PCT and blood culture in patients with systemic
bacterial infections and localized bacterial infections

n PCT Blood culture
Systemic bacterial infections 20 11 (55.0%) 20 (100%)
Localized bacterial infections 70 47 (67.1%) 0 (0.0%)
Blood culture negative 27 22 (81.5%) 0 (0.0%)
Blood culture not performed 43 25(58.1%)  No test

(79%) and higher negative predictive value (78%), but
lower sensitivity (60% ) and positive predictive value (61%)
than in our study, as above. The study by Liaudat et al.*®
intended to evaluate PCT concentration as an early predic-
tive marker of bacteremia. In their hospital, where the
prevalence of bacteremia was 8%, they found that PCT
evaluation had a negative predictive value of 96%. Gendrel
et al.’ pointed out that low PCT serum concentrations in
bacteremic patients may be due to previous administration
of antibiotics. In the present study, 17 of 32 patients with
bacterial infectious disease with a PCT concentration of less
than 0.5ng/ml had received antibiotics within 2 days of the
testing. With the diagnostic criteria of the American Col-
lege of Chest Physicians/Society of Critical Care Medicine
Consensus Conference,” we classified 18 of these 32
patients as having non-SIRS (n = 6) or sepsis (n = 12), but
none of them were classified as having severe sepsis. The
AUC for PCT differed significantly from that for endotoxin,
and tended to be higher than those for IL-6 and CRP. PCT
is specific for bacterial infectious disease, but CRP and
IL-6 may have elevated values in patients with SIRS.

The sensitivity of PCT was compared with respect to the
classification of bacteria. No significant difference was
observed for PCT serum concentrations between Gram-
negative and Gram-positive bacterial infections, similar to
already published data.?

The study by Assicot et al.* indicated that patients with
viral infection had normal or only slightly increased concen-
trations of PCT. In the present study, 4 of 24 patients with
viral infection had PCT concentrations higher than 0.5ng/
ml, and the mean PCT concentration in the viral infection
group was 0.36 £ 0.76 ng/ml, while the highest concentration
was 3.67ng/ml.

PCT yielded negative results in one patient with fungal
infection. The sensitivity of PCT for mixed bacterial and



fungal infection was 87.5% (7/8 cases). Endo et al.® have
suggested that blood PCT does not increase in patients with
deep-seated mycoses. Thus, although additional studies are
necessary, PCT could be useful to distinguish bacterial from
fungal infections.

In a patient with malaria, the PCT concentration was
8.72ng/ml. Chiwakata et al.”® showed that patients with se-
vere and complicated Plasmodium falciparum malaria had
significantly higher concentrations of serum PCT than those
with uncomplicated malaria.

In conclusion, serum PCT concentration is specific for
bacterial infection. The PCT concentration may contribute
to a decision to withhold antibiotic treatment. Thus, it may
be useful in detecting febrile patients suffering from severe
focal infections or culture-negative sepsis who should be
treated promptly with antibiotics, as well as patients suffer-
ing from benign occult bacteremia (who could avoid hospi-
talization), irrespective of the results of blood cultures.
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Abstract CD14, a high-affinity receptor for lipopolysaccha-
ride (LLPS), is a glycoprotein expressed on the surface mem-
branes of monocytes/macrophages. We have identified a
previously unknown form of soluble CD14, named soluble
CD14. subtype (sCD14-ST), that is increased in patients
with sepsis. To measure sCD14-ST concentrations in
plasma, we prepared anti-sCD14-ST antibodies and devel-
oped an enzyme immunoassay (EIA) for this soluble form
of CD14. With this assay, quantitative measurements are
available within 4 h, and we compared the levels of sCD14-
ST in plasma from normal subjects (healthy controls), pa-
tients with systemic inflammatory response syndrome
(SIRS), and sepsis patients. The level of sCD14-ST in sub-
jects with sepsis was much higher than the levels in subjects
with SIRS and the healthy controls. Additionally, when a
subject’s sCD14-ST level was used as a diagnostic marker
for sepsis, the area under the receiver operating character-
istic (ROC) curve was 0.817, thereby demonstrating that
elevated sCD14-ST levels were a better marker for sepsis
than the other molecular markers we tested. sCD14-ST lev-
els also correlated with procalcitonin (PCT) levels and with
sequential organ failure assessment (SOFA) scores. Finally,
changes in sCD14-ST concentration correlated with the se-
verity of sepsis. Taken together, these results indicate that
sCD14-ST is a useful marker for the rapid diagnosis of
sepsis and for monitoring the severity of the disease.
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Introduction

CD14, a cluster-of-differentiation (CD) marker protein ex-
pressed by bone-marrow cells, is found on the surface mem-
branes of mononuclear cells, where it serves as a specific
high-affinity receptor for lipopolysaccharide (LPS)."? It was
previously reported that membrane-bound CD14 was ab-
sent in patients with paroxysmal nocturnal hemoglobinuria
(PHN), whereas soluble CD14 (sCD14) was detected in the
plasma of patients with PHN.? In normal plasma, sCD14 has
been detected at microgram concentrations as both a 49-kD
and a 55-kD molecule.*’ Interestingly, several diseases, in-
cluding sepsis, AIDS, acute respiratory distress syndrome,
and systemic lupus erythematosus, have been associated
with elevated sCD14 plasma levels.””

What is the function of sCD14? In mice, sCD14 has been
shown to reduce the mortality rate caused by endotoxin
shock and the severity of gram-negative bacterial infec-
tions.'’ Moreover, an increased serum sCD14 concentration
has been correlated with interleukin (IL)-8 levels and poor
outcomes for patients with sepsis.'" However, because in-
creased levels of sCD14 are not disease-specific, sCD14 is
not an ideal marker for sepsis.

We have developed an enzyme immunoassay (EIA) to
measure sCD14-subtype (ST) levels in plasma. In this study,
we report on our use of this assay to determine the levels of
sCD14-ST in plasma from healthy subjects, subjects with
systemic inflammatory response syndrome (SIRS), and sub-
jects with sepsis. Receiver Operating Characteristic (ROC)
analysis suggested that sCD14-ST could be used as a diag-
nostic marker for sepsis.

Subjects, materials, and methods
Plasma samples
All of the subjects in this study were inpatients at the Criti-

cal Care and Emergency Center of Iwate Medical Univer-
sity. Healthy volunteers served as control subjects. Cases of
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Table 1. Medical histories of the subjects in this study

Sepsis (1 = 66) SIRS (n = 80)
Appendicitis 10 Myocardial infarction 18
Perforation of duodenum 10 Carbon monoxide poisoning syndrome 10
Perforation of colon 12 Craniocerebral trauma 23
Pyelonephritis 4 Liver trauma 5
Cholangitis 9 Fat embolism 2
Mesenteric vascular occlusion 7 Pelvic fracture 5
Perforation of stomach 1 Others 17
Perforation of small intestine 4
Others 9
sepsis and SIRS without infection were defined by the crite- 600 o | .
ria delineated by the American College of Chest Physicians/
Society of Critical Care Medicine (ACCP/SCCM) Consen- o
sus Conference Committee.” Blood was collected before E o
medical treatment was administered. =) 400 b - o
£ o
!._..
7} 8
Assays <+ 220.7 (142.8)
8 - e
The plasma concentrations of C-reactive protein (CRP),IL- @ 200 o v
6, procalcitonin (PCT), and endotoxin were measured using 0 © 813 (49.5)
commercially available kits (CRP, Immunoticles auto CRP; é
A&T, Tokyo, Japan; IL-6, Biosource, Camarillo, CA, USA,; éﬂ 8(8.45) g
PCT, LUMItest; B-R-A-H-M-S, Berlin, Germany; endot- 0 * ‘
oxin, LAL IES; Wako Pure Chemicals, Osaka, Japan). Fur- .
thermore, the plasma levels of several markers were normal sepsis SIRS
measured over time in patients with sepsis. Routine labora- (n=75) (n=66) (n=80)

tory parameters such as leukocyte counts and body tem-
perature and heart rate were determined.

sCD14-ST EIA

To study the level of sCD14-8ST in plasma, we developed an
EIA for sCD14-ST, using two sCD14-ST-specific antibod-
ies. Briefly, rabbit anti-sCD14-ST polyclonal antibodies
were used to capture the target protein and peroxidase-
labeled mouse anti-sCD14-ST monoclonal antibodies were
used to detect the captured protein in sandwich EIA. Using
this assay, quantitative measurements are available within
4h. The standard curve was linear from 3 to 150ng/ml, and
the intraassay and interassay variations were less than 10%.

Statistical analysis

Mann-Whitney tests were used to compare the results from
each group. Correlations between markers were analyzed
using Spearman’s rank correlation test. All of the analyses
were two-sided, and P values less than 0.05 were considered
significant. ROC analyses were used to examine the capa-
bility of markers to diagnose sepsis (SPSS., Chicago, IL,
USA).

Fig. 1. The concentrations of soluble CD14 subtype (sCD14-ST) mea-
sured in plasma samples from normal controls, sepsis patients, and
systemic inflammatory response syndrome (SIRS) patients. Data val-
ues are expressed as medians and interquartile ranges. Mann-Whitney
tests were used to compare the results from each group. * P < 0.05,
significant increase compared with the normal controls and SIRS with-
out infection. Numbers in parentheses are interquartile ranges

Resulis
sCD14-ST concentrations

The medical histories of the patients with sepsis and those
with SIRS are shown in Table 1. The concentration of
sCD14-ST in plasma samples was determined by sCD14-ST
EIA (Fig. 1). The median sCD14-ST concentrations in
plasma from healthy individuals (75 samples), subjects with
sepsis (66 samples), and subjects with SIRS (80 samples)
were 21.8ng/ml, 220.7ng/ml, and 81.3ng/ml, respectively.
sCD14-ST levels were significantly higher in the sepsis
group than in the SIRS and healthy control groups, demon-
strating the specific elevation of sCD14-ST in patients with
sepsis.

ROC analysis

ROC analysis revealed the area under the curve (AUC)
for sCD14-ST was 0.817, which was the highest among the
measurement markers (Fig. 2). The AUC values for
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Fig. 2. Receiver operating
characteristic (ROC) analysis
of sCD14-ST, endotoxin,
interleukin 6 (JL-6), and
procalcitonin (PCT) for the
diagnosis of sepsis (sepsis vs
normal + SIRS without
infection). The areas under
the ROC curves (AUC) were
calculated, using SPSS
software (SPSS, Chicago, IL,
USA). The AUC in the
ROC analysis for sCD14-ST
was 0.817, better than that
for the other markers

Sensitivity (1- 8)

e sCD14-ST
ROC area: 0.817

s Endotoxin
ROC area: 0.702

iL-6
ROC area: 0.625
ROC area: 0.744

False positive rate (&)

Table 2. Correlation of sCD14-ST levels with those of other markers
IL-6 CRP PCT

Endotoxin SOFA

sCD14-8T 0.118 0.095 0.610* 0.597*  0.750*

* P < 0.01 (Spearman test)

endotoxin, PCT, and IL-6 were 0.702, 0.744, and 0.625, re-
spectively. The ROC curves also show that sCD14-ST is a
sensitive marker for sepsis, whereas endotoxin is a specific
marker.

Correlation with other markers

sCD14-ST levels correlated with PCT levels, CRP levels,
and sequential organ failure assessment (SOFA) scores,
which describe the severity of organ dysfunction (Table 2).
In particular, the correlation between the concentration of
sCD14-ST and the SOFA score was high, at 0.750. On the
other hand, endotoxin and IL-6 concentrations did not
strongly correlate with sCD14-ST levels.

Case study

To test whether or not sCD14-ST can be used as a diagnos-
tic marker for sepsis, we measured sCD14-ST levels over
time in a 65-year-old male patient with cholangiocarcinoma
(Fig. 3). Three days after the left lobe of the liver, the
duodenum, and the head of the pancreas had been resected,
portal thrombus formation was detected, and a hepatec-
tomy was performed. Seven days later, computed tomogra-
phy (CT) scanning detected necrosis of the liver and the
onset of sepsis. Local drainage was performed and the
symptoms of sepsis subsided. Fifteen days after the initial
drainage, an abscess was detected in the liver. A second
drainage was performed and the clinical condition of the
patient improved.
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Fig. 3. Changes in sCD14-ST, endotoxin, and C-reactive protein
(CRPj) concentrations in a patient with cholangiocarcinoma, after sur-
gery. sCD14-ST concentrations were measured by enzyme immuno-
assay (EIA). Endotoxin and CRP were measured with commercially
available kits. Drainage was performed after computed tomography
(CT) scanning detected necrosis of the liver and the onset of sepsis

We monitored the levels of several markers throughout
the course of the infection and found that the sCD14-ST
concenfration was a reliable marker for sepsis. The concen-
tration of sCD14-ST rose to 150ng/ml after the onset of the
infection, and descended promptly after the first drainage.
Subsequently, the concentration of sCD14-ST returned to
150ng/ml, before the second drainage. In contrast, the con-



centration of endotoxin increased during the first infection
but not during the second infection. Furthermore, the con-
centration of CRP did not reflect the course of the infection.
Overall, increases and reductions in the concentrations of
sCD14-ST correlated with the clinical diagnosis of sepsis
and the success of therapy, respectively.

Discussion

We measured sCD14-ST levels in healthy individuals, SIRS
patients, and sepsis patients. In healthy subjects, sCD14-ST
levels were an order of magnitude lower than the levels of
other forms of sCD14 measured by conventional CD14-
EIA.* Although we found a small elevation of sCD14-ST in
the SIRS group, the levels of sCD14-ST in sepsis patients
were significantly higher than those in patients with SIRS or
the healthy control subjects. These data demonstrate that
the concentration of sCD14-ST is specifically increased dur-
ing sepsis. Furthermore, the correlation between sCD14-ST
concentrations and PCT levels, endotoxin levels, and SOFA
scores indicates that measuring sCD14-ST levels would be
valuable for the diagnosis of sepsis.

The AUC calculated from the ROC analysis of elevated
sCD14-ST levels as a test for sepsis was 0.817, and the ROC
curve showed that the sCD14-ST concentration was a
significantly more sensitive indicator of sepsis than the con-
centrations of the other markers tested. Moreover, the time
course of the plasma levels of sSCD14-ST in a surgery patient
reflected the increasing and decreasing severity of the
patient’s infection. Conversely, CRP levels remained high
even when the condition of the patient was stable, demon-
strating that the concentration of sCD14-ST was more
strongly correlated than the other parameters tested with
the clinical course of sepsis. Although the half-life of
sCD14-ST is unknown, our data showed that, after treat-
ment, sCD14-ST levels decreased within a few days. Fur-
thermore, sCD14-ST levels increased in the first 6h after
the onset of sepsis (data not shown). These changes in con-
centration occurred on a much faster time scale than those
observed for PCT or CRP. PCT is a diagnostic marker for
sepsis that has been used in the European Union.” We
found that, compared with PCT, sCD14-ST was induced at
an earlier stage of sepsis, was present at higher concentra-
tions in plasma, and was a more sensitive indicator of sepsis.
Taken together, these results suggest that measuring plasma
levels of sCD14-ST should facilitate the rapid diagnosis of
sepsis and the assessment of the effectiveness of any admin-
istered therapy.

The physiological role of sCD14-ST during sepsis and
the mechanisms that induce the production of sCD14-ST
are unclear. Bufler et al." reported that sCD14 was released
from human monocytes and CD14 transfectants via two
different mechanisms: a shedding mechanism and a secre-
tion mechanism. Moreover, Bazil et al.” found that sCD14
was shed from stimulated human monocytes. Because we
observed an increase in sCD14-ST levels within a few hours
of the onset of sepsis, we believe that sCD14-ST is produced
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by shedding rather than by secretion, which requires
protein synthesis.

To reduce the mortality rate of patients with sepsis, rapid
diagnosis and therapy are required.’® To rapidly diagnose
sepsis and monitor the severity of the infection, it is
currently necessary to use a combination of parameters,
including clinical signs, the SOFA scoring system, and
the levels of endotoxin, IL6, and PCT."™® A simple
immunochromatography-based method that produces re-
sults in 20min has been developed to facilitate sepsis diag-
nosis. The results from our present study indicate that
sCD14-ST is the most suitable marker for sepsis and that
using sCD14-ST levels as an indicator of sepsis may
decrease the mortality rate in sepsis patients.
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L WRIEORZKi~—2 —Th 3
EECD 4 V75 4 7OFRABEIZDWT

EEEREY NEBRER LCEGW®Y SEHRE
ARk ) BIEFM HTHEIER MHERE®
2 B

CDU Ry F 2yt LBP#HEROHIRBE LDV Sy —THD, =V F b xy
> OMBRY 7P VEREEES TV 528, MHE bARHERE L LTEET 5 2 E0%49
5NTW3, bbNIRTER CD 14 HF0 ) bHERED CD 14 L AFRBEL S, Tib
HLHBEHCD 14 47547 (sCD14-ST, 49kD)#FHEL, Zd sCD14-ST @ ELISA #
WEBEREERE L, ZBcL D, RILERED sCD 14-STER2HET 3 Z &2,
ROC HifRIZ X 28BS T, CRP, =¥ R F vy, IL-6, FusvF b= v Bt Tk

MFEOBKEETIC BV TENTWS Z a8l o7z,
25| FIEE | BufnsE, sCD 14-ST, 2, YuiiF b=, CRP

EL®IC

A% CD 14 (soluble CD 14 A FsCD 14 & 1%
) IV F b Fv Y LBP EAHOMEEE o
VeZ7S—ThHY, BREx>FbF Y OMilarn
VI FNRERES EEhTw3, 2L T, MmiEh
WX Z ORESESFEL, Thd349kD & 55kD
DZDOOBREIZTOENDE T e Basil 512 & - T
MES T3, bhvbhiid, ThET5KDO
sSCDU BEFPHRALETLEAT I L 2HEL
722, —7, 9KDEEZ DL D OHEFRE, BRYYER
CORBTEEHLEOCDUBNYTIVEINTHT
(BbOEEZLNTWS,SH, bhbiik 49kD
WREZ Db D% sCD 14-ST LY, ZhriERy
2§l £ § % enzyme-linked absorbent assay
(ELISA) HIE* v b 2H W ER L 2% 5,

sCD 14-ST ®»#IE L, RlIfEOZHE L LTOEH
I DOWTERS LT,

1. WBEH*E

FHRIEFERNAREMBEEZERSORREZRET,
EORBADDIVBTOFREORIERE,

Prospective cohort study & LT, HFERIKE
EEHGHA LY I—ARLLEBREIZBVT
20000 F1BA»5 12HETO12H HOREITH
bo

BUMAERE 55 /L TH 5, BULEDZHE X ACCP/
SCCM Consensus Conference iZ#l- 724, B2 &
HEL e S M RERIGERE (systemic inflam-
matory response syndrome ; BLF SIRS LRET) B
FX80ELT, TLPNCERERTFREBILERT, #f
T TREE 5B OVTHRET L,

DEFEMRZEFRHERET (T 020-8505 HFREMMAN 19-1), 2)FHMRENSHAZEPER (T 412-
8524 W REBSETHHST L /K T22), 3) Y suf Py 4 x> At (F 020-0885 AHF AR T ERT 4-

31)
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K1 NREFIOHE R

Sepsis (n=55) SIRS (n=80)
Appendicitis 10 Myocardial infarction 18
Perforation of duodenum 10 Carbon monoxide poisoning syndrome 10
Perforation of colon 12 Craniocerebral trauma 23
Pyelonephritis 4 Liver trauma 5
Cholangitis 9 Fat embolism 2
Mesenteric vascular occlusion 7 Pelvic fracture
Perforation of stomach 1 Others 17
Perforation of small intestine 4
Others 9
(ng/mL) ‘ * D
6001
e} *:p<0.05
o Mann-Whitney test
c. 400+ 8 {(Mann-Whitney test)
v
§ 220.7 (142.8)
2 200+ o)
© o
81.3(49.5) :
21.8(8.45) é a_ (orqedian )
0 5— , 3 1 Interquartile ranges
normal sepsis SIRS
(n=75) (n=55) (n=80)
1 BEEE, BERE, Bzffbliw SIRS BEO sCD 14-STH
1.0+ -
5
e — sCD14-ST
lf ROC area: 0.817
0.8 4 ' )
— Endotoxin
a ROC area: 0.702
= 0.6+ _— IL-6
> ROC area: 0.625
2 0.4- — PCT
@ ROC area: 0.744
0.2-
0.0 T H H T 1
0.0 0.2 0.4 0.6 0.8 1.0

False positive rate (a)

B 2 ZhZnoRtET oBIEZBEES

BEERAS) VMO Y Ry 7Y =Dy Y

YITHILL, BB 3,000 rpm T 40 BREELE

12, %i/VRImEE (platelet-rich plasma : PRP) %
BT, QIEE T80 BETHREL .
s o sCD 14-ST 12 ELISA THIE L 723
FainF b= (procalcitonin ; YL PCT &

B3) IMLEFERERIEDE (LUMI test PCT™,
BeReA-H-M-S DIAGNOSTICA GmbH, Berlin,
Germany, FDEMZETZE, ¥E . Lumico Analyzer
SA-300, A zuFvy, =FF v, BR)ZLD
L1252 ORERFMER 0.1 ng/mL TH o7z,

IL-6 13 ELISA (TFB, }E®) T#HIZEL, Z0OH#
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£ 2 ThThOBRERTFOHBER

Endotoxin IL-6 CRP PCT SOFA

sCD 14-ST 0.118 0.095 0.610* 0.597* 0.750*

* 1 p<0.01 (Spearman test)
(ng/mL) operation BBEZTLIC X 2R LR L, ZOREERE
1000 o L emsmemmucsy, FHeercismeng
& 8001 £ BRI ST & B RAFIRE R T o T LdL, ABE T H
% £ Hic A OEEL LD, REOBERD I
5 6001 c8 DEMAETHER L, ZOEMIBY 3
| 4001 BE sCD 14-ST i, $efEb ¥ 2 3 B 500 ng/mL
+ £ L ER LTz, % D% 200 ng/mL BETHB LT
2W‘+;O | | | | . S, T4 AT O sCD 14-ST 1% 700 ng/mL ~ £ & L
od 10 1 2 3 4 T, FMBEFEPHIETFT L, 2y FibFrreE

BB (day)

E 3 +iEBmESILES O sCD 14-ST OFRIZE1L

EFRFEX 10 pg/mL TH o7z,

VP Y VREREETARE L, BIMER
BU2ZZ Ry UERLIpg/mLE ETH
357,

CRP 2 0MHEED C T Ty 7 ABELS
B AL/ T4 7VAL—FCRP, 247 U F
74—, HE) CHIEU, EFEMEI 0.3mg/dL %
mMTHo7z,

FEERE DO L L Tid sequential organ failure
assessment (SOFA)® score ZHV>7z,

o # =R

B I 5 B @ sCD 14-ST @ 1 5 {E i 220.7 ng/
mL, BEZED sCD 14-ST O HR{EIT 21.8 ng/
ml, Bra&ftL v SIRS B0 sCD 14-ST o
JefE 1t 81.3ng/mL &, ERIMFEEE D sCD 14-ST f&
REEHB I UREEEH LEVSIRSEVT
wHLTHERCEE TS B D,

& SS9 ~ — B — D BRUMAE D WIBEST £ L T ROC
area TOHEETIE, sCD14-ST &b RIF iR
nEsh (F2),

SCD 14-ST £ ZhZFNDRIET—H— & OFEHE
BfRER2CRT,

KRB ES 2 AT AR T

EFIL DT85, Zoik. ZRARCHRELERTHA
g —~eEs i, BRARNSRERETT B
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SOFA score 2837 VIR R 5R®, RER X<
RELTWwabDEHEZ SN (E3),

FEH 2 1 22 8%, BM, A — A EERIIIIBR
~NEZEL TRE L, SR TIFRERED
SEIMEBIC L A HMMEEY a9y 7 ORETHY, BR
FME TIABERTo . FBEELEHEOE
BEE DIz, FMitk 8 H B FFEEE & BuniEMd
vav iR, o Frv—r2EALL,
L L, SHESTF+0CcRIED SHERTE Y, &
MO R Vv—r2EALL, TOBRECERTRAN
[ 72 sCD 14-ST i3, ABELE#Ti 150 ng/mL &
BEOLRETH-T, LirL, FEREOHEHT S
2 BEiZIX 700 ng/mL ~ ¥ FR L, Z LT, 1 EE
OHEEEBESR S sCD14-ST i EHF L& T 2,500
ng/mL B EDOBD TEWEER LTz, 1 EEDHBE
BRHST, BEMNERE LI D RIMEOET 2 K
U7z, 2 BIHOBHBEBRERIETEL, SOFA score
FEFT A EIRCHRRARE T Mok, 2D LI
sCD 14-ST X BRIAE DS RE % SiBUc R L7z (K
4),

m = £

4SH, bhibhBEES, BIERE BIUE
e &HE L2 W SIRS BEH D sCD 14-ST ix2w»T
e U7z, BIMERFE O sCD 14-ST HREEE &
YT 2 & B L 72w SIRS B3 D sCD 14-ST fEIC
HLUCEREEETH-> T, £z, sCD-14fEIZ,
PCT {#, CRP &, SOFA score & HEDHRER RS
Hohn, BIECERLZZIOY —VIZERDES
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operation l drainage l I

drainage ’

1l a

PMX-DHP

g

—e— Endotoxin (pg/mL)
—+ sCD14-ST (ng/mL)
—o - CRP (mg/dL)

- & - SOFA score

9.20 9.25 9.30

A

4 FEBEBBERES O sCD 14-ST OFRNZEL

LELEETTET. _C

Plasma

sCD14-ST

5 sCD14-ST Ok >WT

101 ol o
4,000 207 3- % é
= = -
£ 3,000 ¢ £ 6
v 1] o Ay
+ L
; < 1%
@ 2000+ & 107 & 7 4
5]
1,000 27
0- 0- 0- 95 9.10 9.15
Proteolysis ?
(@ expression and production
Hepatocyte/
Monocyte
}.’.iﬁfﬁ% nﬁfo

ROC f##rTid, sCD 14-ST X BUliE DZWEE N
ELTMOBEHERFLHERL TRVENT DD TH
32 EbR&NT, 8512, sCD14-ST B BEDH
BO#REH L {REL Twi, —4, CRP, IL-6
BEIMED SEER L CHOEWETHER T2 2 L 25h
D, RINEDZK~—F—: LTRTT2D L3112
Bbiiz,

PCT RHMfEDZH~—— LTHWORT
v B H88e, BIME DK~ —4 — & LT, sCD 14-
STHEVERTVwET—I BB,

BUMAE I 8> T, sCD-14 OAFRRRE L, EE
BRI T TH %, Bufler 513sCD14 13k kD
BROSEEINEZODRA=RLAND S LHREL

TN, —DORRHEENE DT, b I—DOR5W
ShaREETHhs (F5),

Bazil 5 a3 L#EL TwbY, sCD14-
ST BHIMFE= &% &£ 2~3KMTLRE T2 Z
Es, bhvbiii, sCD14-ST iZ3W&ns &b
BHRHENZ EEZZOBRYEEZ T,

SCD 14-ST 2 #IE ¥ % & & CHUE D R
PREEWCARRE R oT, S8, EHREHDBED
RFEERRBYED sCD 14-ST 2HEL, £ D
fRHEL sCD 14-ST L Db D I DWW TKRETT % 44
Bb D,

BEE L AR O—EE, NEBEEOREIIRAE,
BE4ABIZEVRRE, 8L UHALIERIRE - HFHEE
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Usefulness of Soluble CD 14 Subtype Which as Is a New Diagnostic Marker for Sepsis

Shigeatsu Endo?, Yasunori Yaegashi?, Nobuhiro Sato?, Masahiro Kojika?,
Yasushi Suzuki?, Kamon Shirakawa?, Shoji Furusako®, Katsuya Inada®

1) Department of Critical Care Medicine, Iwate Medical University, 19-1 Uchimaru, Morioka, 020-8505, Japan
2) Mochida Pharmaceutical Co, Ltd, 722 Uenohara, Shinbaaza, Gotenba City, Shizuoka Parfecture, 412-8524, Japan
3) Limuloid Science, Lid, 4-31 Kownyacho, Morioka, 020-0885, Japan

Japan Journal of Critical Care for Endotoxemia
(Jpn J Crit Care Endotoxemia 2005 ; 9 : 46-50)

Abstract

CD 14 is a receptor, which exists existing on the cell membrane of endotoxin and LBP

complex, and transmits a signal of endotoxin inside the cell, . but however, it is also known
to exist in blood as soluble protein. We discovered soluble CD 14 subtype (sCD 14-ST, 49
kD), the molecular weight of which is different from that of traditional CD 14 among soluble
CD 14, and developed an assay for sCD 14-ST using the ELISA technique. In When examining

ROC curves, it was clear that the measurement of ing the sCD 14-ST value in septic patients

by this method provides a superior ability to diagnose sepsis compared to factors such as

CRP, endotoxin, IL-6, and procalcitonin.

Key words © Sepsis, sCD 14-ST, Diagnosis, Procalcitonin, CRP
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ERELVN Y UVHIERICE S
PMX-DHP OREH|EIZ DWT

EHBEREY £k EE
E2 1 NI S NI &
=W BEY BEEMEY
i C &I

PMX-DHP 13 BUME - BUMERS 2 v 7 BEO
BEOBRFRTHLIEBISHONAT VS,
Lirl, #OEAAY =X LD TIE+HSEIAS
nNTwuiwn, FO—HELTINETOZY R+ &
v BEBRCREES -T2, bhlbhiE ZhETE
BEXLYF MY rHEEOERECODWTHEL
T &3,

S, FHEECBTERBREZ VN MY U HIE
ERHOCTI VR MY UERPRAIET ALY
PMX-DHP OEEFR T DV TRE Lz,

1. SREFE

KEERPR X, AFERRY - HR2EE, EEL
FERKE - RAREZE, BRRKFEEVSERE - &
ExE, ERERKENTTEEL VY — - MHH
AEB, NBREREE - RBETHET, EEEYR
BRiFa g - MaAY v —0 6 MRS L 72,

HAEHEIR2004FE4B~9s D6 AT
Botze BEEI 40 EBITH > 72,

IR MFYUEBMNFY ) AT =5 FH,
Endotoxin-Single Wako (FIXMIZET 2, KiK) T
HIE L BRESEE vt BRI X 5 BUIED

NERFEHRY

7

/N FEE HE 1Y
it H 5 iEY

# 1 PMX-DHP FEfFBio=> F hF ¥ &
s (PMX-DHP MfTE#T)
25/40 B (62.5%)

SEIE 11.54411
AR 32.83808
L 1.35
4 3 0.09

Ay A 783 1.1pg/mL Td %42, Interleukin
6(IL-6), interleukin 10 (IL-10), interleukin 12 (IL~
12), interferon y IFN-y) i\ >34 b enzyme-lin-
ked immunosorbent assay (ELISA) & C#lE Lz,

o #% =R

SEFNCBOTRIMED A v b4 7ETH S 1.1
pg/mL 282 72 b D1 40 Bk 25 B (62.5%) T
Hole (|1,

PMX-DHP [T D > N b F & U EOERRY
ZER1wRd, PMX-DHP FEfT 24 Bffde D -
>~ R b ¥y fEix PMX-DHP ffTEIc LCEE
WAET L (BE2), PMX-DHP JEfTic & D = > F b
FYUEMET T B ENMRINT WS,

BYA M4 AEORRHELEE S 1R T,
IL-6, IL-10, IL-12, IFN-y §XTDY¥ A b A A >

DEFERMAFESTHEES (F 020-8505 HFREBRMTT M 19-1)

DREARTFEBRERRBESE (F 162-

8666 FRAUERHTIEXITHET 8-1) 3)BARIAFREL EHbERAERR (T 227-8501 #iss|| BRI HFERES L 1-

30)

ODERFEEMAENETER > 7 —HEHEE (T 193-0998 REE/\F FHAERT 1163)

5) M Sk

B EREEES (T 448-8506 BRIRAATETEHT 5-15) 6) B BIIRBHFEMEGHE L vy — (T 840-8571

PeE BEETIK L 1-12-9)

RE|RRE BREL VP MY UWEE, SR VR MRV VIME, YA A
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24 1R

PHERRICET 3 2 ERB A S iz,

YR MFYUMEEIL-6/E r=0.369, p<
0.05), TV F bF ¥ fEE IL-10{E@=0.461, p<
0.05), =¥ FhrFvfEL IFN-y{E (r=0.317,
p<0.05) R ZEEOHBEBERISTED dhiz,

EERZIE = LTI, Pa0,/Fi10, (P/F) b
199451 95 273115 NEFREICHELL: (E4),
U EEEAIME 1% 87.1+17.9 mmHg & 110.9429.8
mmHg ~EEW LFL, FEFIZ5.67£2.62 ug/

(pg/mL)
50+
40+
=
\
> 30+
,“,.
-~
E 20_
A
H it
10+
REfTHl 304#-A0 304#%-HO  WITER
1 PMX FEfTREO = > ¥ b & ¥ EOERIZEL
(pg/mL) p<0.05 .
251 e
oo
Q 20 _
4 151
s
. 104
N ——
H o5
Y i em—
pre PMX-DHP post PMX-DHP
8.84%15.11 2.11x4.62

. p=0.00611, Willcoxon test
X 2 PMX-DHP fif7ali & 24 o= > F b+

kg/min & 4.48+2.33 ug/kg/min N L BRI
BT (X5), RHEEED 45+47mL » 5 6163
mLANEEHEBECEREL] (E6),

¥y fE
(ng/mL) (U/mL)
7,000- 5. IL-12
6,000+ 1
@5,000- 0.8
54,0004 ~
- Y 0.6
3,000 0
2,000 0.4
1,000+ 0.2+
0 0
(ng/mL) IL-10 (lé/srr(x)lj) _—
1,600+
1,400+ 300
1,200- 550-
21,000‘ ;200_
3 800 & 1501
— 6001
4001 1004
200' — “ 50_
0 5 T e Y 3 - Vs : . 0 =
PMX-DHPIG/TAT 3050% 3040# W4 24 PMX-DHPIEFTRI 3094 304#% Hf 24RH%
AR HH AD O

3 BYA A4 EORENEL
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(torr)
4504

400 -
350
300 |
’§250~
@ 200
A 1504

100

50+

p<0.05

PMX-DHP#EfTR] PMX-DHPHE{T#%
4 PMX-DHP JEfTRIZ OWBRIREDEAL (P/F
k)

Mean Arterial Pressure
hage

140
130
1204
1104
1004
904
80
704
60

1

I

BOBE1E 2005 [SHIERERKDIEHRE]-1. BHER, E»

(mL/hr)
140+

120+
100+
80+

i

p 607
40
204 :

O 5% PRI Y FHTRE o
PMX-DHP#EfTE] PMX-DHME{T#

B 6 PMX-DHP JefTait OREIROZ

Mean Dose of Vasopressor Drugs
(pg/kg/min)

] 1=

N

pre PMX-DHP  post PMX-DHP
87.1x17.9 110.9+29.8

p=0.0009, Wilicoxon test

pre PMX-DHP post PMX-DHP
5.07+2.62 4.48+2.33

p=0.018, Willcoxon test

5 PMX-DHP MifTRI# O VIIME & FEA D%

%=

m =

SBIMFEBRZE DK 40%01 7 7 LABEEREIC X 3
RBRYPFETH Y, ZhsBEOHWIELEIEETH %
ZEMHLLERSTWBY BEELI LW, 75 A
FEMEREIMAE R, EREIMES Y 7 ABMREIIE T
THIMERY 2 v 7 KB AREMPEZCE W &
TH 3 (50~60%%f 5~10%), PRI E 72 3o RBlgEp
BEE (ICU) K AZLBETE, —BFERIcsT
3B AN THIIERE Y R 2 BEHEZH W L O
WEND L5,

INFEFTOIYRMNFYUHIER BEECHE
REflOEEERER L, B 3.5~5.0 pg/mL Bk
LERESh T, bhvbhid, BERRE%E 200 4
Z3sZkicky, BIERKBYSZF bFy
DAy bAT7ER 1. 1pg/mLKREEdH I Lwcl,
FOFEBC DO WTHEREL:,

ek, B PICBIMEDREETH 55, T K |
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b ¥ S {E2S5.0 pg/mL K CIEFE K & HET L,
PMX-DHP ® i{T U e o IR EBI B LA 5 1
Joo BEEFHWRE LIV HERBIENTE
IR MY MEBEOERASREES I Lk
el tBBREBVIHFECLREES LBbR
%,

SEIZ, ZOERELYF MY UHEEEREERHEL
THHEZRIC BT 5 PMX-DHP OF B DWW TH
Hllel?d, TP rFYAEOHLDRET %
FEDHBHLEBIL, TVF MFYUBEDOBMOTIEE
FrizyEEIN S IL-6, IL-10, IL-12, IFN-y %
OV A4 bA4>vH PMX-DHP T2 X D{ET L
T ZEDPHERIN, 202 ki3, BRIECS
WTZY R N F Y AMEREHETH B 2 & HRRER
Wb > TWwAE I LR RBRTELDTHA D,
Bwiz g, =V F by ER 1.1 pg/mL 28
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TP 5.6 g/dL WBC 24,590/ uL
Alb 2.9g/dL RBC 3.22X10%/uL
Na 136 mEq/L Hb 10.3g/dL
K 4.8mEq/L. Ht 30.40%
Cl 105 mEq/L Plit 71X103/uL
BUN 68.6 mg/dL APTT 91 %
Cr 2.7 mg/dL PT 13.4%
AST 128 1U/L Fibrinogen 622 mg/dL
ALT 56 IU/L AT-I 61%
LDH 2951U/L  FDP 7.7 pg/mL
T-Bil 0.9 mg/dL

CRP 26.6 mg/dL
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B L 2D, VNEY HIWTABE 39 HE HIEAR
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[Case Report]

A Case with Severe Klebsiella pneumoniae Sepsis
who Was Cured with Long-term PMX-DHP Therapy

Yasushi Suzuki, Masahiro Kojika, Yasunori Yaegashi,
Nobuhiro Sato, Shigeatsu Endo

Department of Critical Care Medicine, Iwate Medical University, 19-1 Uchimaru,
Morioka City, Iwate Prefecture, 020-8505, Japan

Japan Journal of Critical Care for Endotoxemia
(Jpn J Crit Care Endotoxemia 2005 ; 9 : 143-145)

Abstract

It has been demonstrated that PMX-DHP is powerful therapy in patients with septic shock.
In this time, we performed long-term treatment PMX-DHP in a patient with Klebsiella
prneumoniae infection. Circulation was improved after 14 hours. The endotoxin level in
peripheral blood decreased from 200 pg/mL before PMX-DHP to 3.1 pg/mL after the second
PMX-DHP. These observations were indicated that long-term treatment with PMX-DHP
may be useful therapy for patients with severe septic shock.

Key words : Long-term PMX-DHP, Septic shock, Klebsielle pneumoniae infection, Endo-
toxin
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Evaluation of the correlation between the NOx and TGF-f,in cases

of sepsis complicating diffuse peritonitis with the severity of the

morbid condition

Nobuhiro Sato™
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Gaku Takahashi®
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Shigeatsu Endo* Yasunori Yaegashi*
Masahiro Kojika™

Michiko Miyata®
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Abstract ! In patients of sepsis complicated by diffuse peritonitis, the serum transforming
growth factor bl levels (TGF- £ ) and nitrite/nitrate balance (NOx) were determined, and the
correlations between these values and the severity of the sepsis were investigated. Thirty-
eight patients were enrolled in this study. While both the serum tumor necrosis factor-q
levels (TNF-a) and NOx were significantly higher in the deceased group (patients who
eventually died) than in the surviving group, the TGF-f#, was significantly lower in the
deceased group than in the surviving group. There was a significantly positive correlation
between the TNF-a and NOx, whereas a significantly negative correlation was determined
between the NOx and TGF f,. The NOx/TGF-f, ratio was significantly higher in the
deceased group than in the surviving group. The severity of the morbid condition in cases of

sepsis complicating diffuse peritonitis was closely correlated with the NOx and TGF-5,.

Key words : diffuse peritonitis, sepsis, TGF- #;, NOx, MODS

introduction

We have reported previously that several
mediators are produced by cytokines and direc-
tly or indirectly involved in the development of
the hemangioendothelial dysfunction underlying
the occurrence of the multiple organ dysfunc-
tion syndrome (MODS)* ™,

It may safely be said that the development of
complicating sepsis in cases of diffuse peritonitis
significantly influences the severity of the mor-
bid condition and the prognosis of the patients.
A number of reports have been published on

the close correlations between the serum
endotoxin and cytokine levels and the severity
of the morbid condition in cases of sepsis, par-
ticularly cases of septic shock, in animals and
human beings® V.

Furchgott, Moncada et al. and Ignarro et al
have reported independently that the characte-
ristics of the endothelium-dependent relaxing
factor (EDRF), which has a vasodilatory action
and hypotensive effects, closely resemble those
of nitric oxide (NO)'*™4,

On the other hand, some reports have shown

Nobuhiro Sato et al.. *Department of Critical Care Medicine, Iwate Medical University School of Medicine, Critical Care
and Emergency Center, Iwate Medical University Hospital, 19-1 Uchimaru, Morioka 020-8505, Japan.
**Department of Surgery, Keio University School of Medicine, 35 Shinanomachi, Shinjuku, Tokyo 160-8582, Japan.



