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Abstract 
The number of sepsis patients has been tending 
to Increase year by year. ln the present study 
we conducted an analysis m relation to the叩 tcome
of sepsis patients centered on hematopoietic facto肱
The p何百mete四a盟国sedwere the patient backgrotmd 
factor~ severity of illness, and plasma hematopoietic 
factor and cytokine values of 48 patients who 
were brought to out center and diagnosed with 
sepsis. Plasma thrombopoietU1 ( TPO) was sign！日間ntly
lugher In the group that died W』thin30 days ( D 30 
group). Comparisons between the group that 
剖1rvlvedand the group that died ( D group) 
showed that the leukemia Inhibitory factor 

( LIF), mterleukin・ 11 ( U,. ll), and interleukin 3 
(IL・3)values were all s1gni日開ntlyhigher In the 
D group. Comparison between a group of sepsis 
patieuts diagnosed with disseminated intravascular 
eoagulation (DIC) and a group not diagnosed 
with DIC on the basis of their DIC scor回目vealed
that TPO, stem cell factor ( SCF), and ![,. l! values 
weie significantly higher In the DIC group TPO, 
L!F, ll,・11, and !!, 3 may be prognostic factors in 
sepsis patients. The results also suggested that 
TPO, SCF, and IL・11may be Important risk 
factors in DIC patients白
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I. Intl'ocluctlon 

Sepsis is caused by a variety of diseases 

and pathological conditions, but pr 0・

inflammatory cytokines are known to 

play important roles pathophysiologically. 

Cytokines are also known to be import副社

factors in disseminated intravascular 

coagulation(DIC), which is closely 

associated with sepsis, and DIC often leads 

to fatal conditions, including multiple organ 

お3

failurell. Tissue factors are released by 

cytokine.activated monocytes, n¥acrophages. 

and vascular endothelial cells. Organ 

damage in DIC secondary to sepsis is 

thought to progress as a result of the 

production of thrombin, fibrin, FDP, and 

plasmin and the complement activation 

associated with it acting synergistically 

with neutrophil activation2l In addition, 

there have been several reports regarding 
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inflammatory sepsis mediators that are 

related to the pathogenesis of septic DIC'-

•> . According to some of the reports septic 
DIC is a pathological state accompanied by 

activation and consttmption of a variety of 

blood cells and involvement of hematopoietic 

factors has been attracting attention, and 

we have also conducted a number of studies 

in that regarct•-•>. In the p出sentstudy we 

assessed hematopoietic factors in sepsis and 

the pathological state of DIC, especially the 

values of factors in peripheral blood that 

regulate platelet production, I.e .. interleukin 

11 OL-11) , interleukin-3 (!L-3) , stem 

cell factor ( SCF) , leukemia inhibitory 

factor (LIF) , and thrombopoietin (TPO) , 

and their relationshlps with the outcome. 

II. Methocls 

The subjects of this study were the 48 

patients diagnosed with sepsis among the 

patients brought to our emergency room 

and admitted during the period from 2001 

to 2004. Sepsis was diagnosed based on the 

criteria of the American College of Chest 

Physicians/Society of Critical Care Medicine 

Consensus Conference Committee 10＞目 The

study was conducted by comparing three 

groups: a group of 39 patients who survived 

(survivor group: S group) , a group of 6 

patients who died within 30 days (death 

within 30《laysgroup; D 30 group) , and 

a group of 3 patients who died after 30 

days but within 60 days (death within 

60 days group; D 60 group) , and also 

by comparing two groups: the S group 

and the group of patients that died ( D 

group) . Severity of illness on arrival at 

the hospital was evaluated by using Acute 

Physiology and Chronic Health Evaluation 

II (APACHE II) scores and Sequential 

Organ Failure Assessment (SOFA) 

scores, and dlsseminated intravascular 

coagulation (DIC) was evaluated on the 

basis of the DIC diagnostic criteria of the 

Special Diseases Designated by the Ministry 

of Health and Welfare Blood Coagulation 

Disorders Survey Research Group＂・13)• 

On at吋valat the hospltal a blood sample 

was collected in a heparinized endotoxin-

free test tube. The sample was immediately 

centrifuged at 3000×g for 40 sec at 4・c.
and the supernatant was collected and 

stored deep frozen at・加。Cuntil analyzed. 

Plasma IL-3, IL-11. SCF, and LIF values 

were measured by enzyme-linked 

immunosorbent assays ( ELISAs) (R&D 

System Inc .. Minneapolis, MN. USA) , and 

the lower limit of detection of each of the 

assays was 4 pg/mi. Plasma TPO values 

were measured by an ELISA Ommuno-

Biological Laboratories Co・.Ltd”Fujioka, 
Japan) , and the lower limit of detection of 

the a田aywas 50 pg/mi. The measurement 

methods were the same as reported 

previously'> 

Statistical analysis 

The statistics are reported as mean 

values ± standard deviation. Significant 

differences in all of the statistical data 

were considered to exist at p valuesく0.05.

The SPSダ 2001(SPSS Japan Inc .. Tokyo, 

Japan) software program was ttsed to 

perform the statistical analysis. 

III. Results 

The results of the analysis of the 

patients’background factors showed no 

significant differences in age or gender 
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Table I The clinical characteristics of patients with sepsis 

Survivor Death within 30day Death within GOdays Statistical叩alysis
(nロ39) (n~6) (n~3) 

Gender (male/female) 別／15 511 112 
Age (yea問） 66.7土13.0 76.0土8.8 70且±24.2 NS 
APACHE II score 26.4 ± 7.4 42.5土77a 33.7 ± 0.6 p<0.01 
SOFA score 9.6土4.7 19.8土3.5b 12.3ま2.3 p<OOJ 
DIC score 5.4土1.3 77 ±且5c 7.0 ± J.O p<0.01 

寧o<0.01
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Fig. J. The plasma thrombopoletln (TPO) values 
of the 48 sepsis patients divided into a 
group of 39 survivors (survivor group, S 
group) , a group of 6、.vhodied within 30 
days (death within 30 days group; 030 
group) , and a group of 3 who died within 
60 days (death within 60 days group, 60D 
group) are shown Tl悼 TPOvalues in the 
30D group were significantly higher than 
In the S group. A significant difference was 
considered to ex1St at p values <0.05 

between the S group, D 30 group, and D 60 

group. In the S group and D30 group the 

APACHE II scores were 26.4 ± 7.4 and 

42.5土7.7, respectively, the SOFA scores, 
9目6士4.7and 19.8 ± 3目5,respectively, 

and the DIC scores, 5目4土 1.3and. 7. 7 
土 0.5,respectively, and all three values 

were significantly higher in the D30 
group. However, there were no significant 

dt荘erencesin any of these scores between 
the S group and D60 group or between the 

D60 group and D30 group (Table 1) . The 

plasma TPO values ln the D group were 

significantly higher th田lin the S group. The 
TPO values in the S group and D30 group 

were 482.5土246.0pg/mland 1001. 7土

250.2pg/ml. respectively, and significantly 

higher in the D 30 group. There were no 
signi自cantdifferences in plasma TPO values 

between the S group and D 60 group or 

between the D 60 group and D 30 group 

(Fig. 1). Comparisons between the S group 

剖1clD group showed plasma IL-3 values of 

0.41土0.87pg/mland 26.9土57.4pg/ml, 

respectively, IL-11 values of 8.57 ± 10.3 

pg/ml and 25.5土 17.8pg/ml. respectively, 

and LIF values of 1. 24土 2.43 pg/ml and 

12.2土 16.4pg/ml, respectively, and they 

were significantly higher in the D group. 

There were no statistically significant 
differences in SCF values between the 

groups, but the SCF values in the S group 
and D group were 3597.2 ± 2084.9pg/ml 

and 5000. 0土 2711.9pg/ml. respectively, 

and they tended to be higher in the D 

group (Fig. 2) . Significant correlations 

were found between the TPO values, Iし11

values, and LIF values, but the Iし3values 

were not correlated with any of them 

(data not shown) Next, we assessed the 

results by dividing the 48 sepsis patients 

into a group of 17 patients who had been 
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Fig. 2 The plasma stem cell factor (SC~＇）， leukemia inhibitory factor (LIF) , interleukin Ji (!L-11) , 
and Interleukin 3 (IL・3)values of the 48 sepsis patients divided Into a group of 39剖刊ivo陪
(survivor group, S group）叩da group of 9 patients who died (group who died; D group) are 
shown. The plasma LIF, HAI, and 11..-3 values were si即ific叩tlyhigher in the D group than 
In the S group A slguific訓itd』百四四icewas considered to exist at p valuesく0.05.
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l'ig 3. The plasma thrombopoietin (TPO) values 
of the 48 sepsis patients divided lnto 
a group of 17 patients diagnosed with 
disseminated mtravascular coagulation 
(DlC, DIC group) and a group of 31 
patients not diagnosed with DIC (non DIC 
group) are shown. The TPO values were 
significantly Ingber In the DIC group th叩
in the non-DlC group. Even in the non-
DIC group the TPO values were much 
higher than the normal value. A significant 
difference was considered to exist at p 
valuesく0.05.
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diagnosed with DIC (DIC group) and a 

group of 31 patients who had not been 

diagnosed with DIC (non-DIC group) , and 

compared them. The plasma TPO values 

in the DIC group and non-DIC group were 

866.9土 203.5pg/mland 396.4土 187.2pg/

ml. respectively, and they were significantly 

higher in the DIC group (Fig. 3) . In 

addition, the plasma SCF values in the DIC 

group and non-DIC group were 5205. 9土

2447.4 and 3122.2土 1778.7, respectively, 

and their plasma IL・11values were 13.4土

16.l and 4.2 ± 8.7, respectively, and both 

were significantly higher in the DIC group 

(Fig. 4) The mean plasma LIF values and 

IL-3 values we問 bothbelow the sensitivity 

of detection in both groups. 
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!'lg. 4. The plasma stem cell factor (SCI') and interleukin 11 (lJ,.Jl) values of the 48 
sepsis patients divided Into a group of 17 patients dta日iosedwith disseminated 
lntravascular coagulation (DIC; DIC group) and a group of 31 patients not 
diagnosed with DIC (non DIC group) are shown The plasma SCF and !IA I 
values were both significantly higher In the DIC group than in the non DIC group 
Even In the non DIC町oupthe SCI' values were much hi且herthan the normal 
value A s切ificantdifference was conslde日dto exist at p va!u田＜0.05

IV. Dlscu回Ion

The major results of this study in the 

sepsis patients were: 1) the plasma TPO 

values were highest in the 30 D group; 2) 

the plasma IL-3 values, Iし11values, and 

LIF values were higher in the D group；叩d

3) the plasma TPO values, SCF values, and 

IL-11 values were higher in the patients 

with concomitant DIC. 

TPO is a glycoprotein l旧rmonethat controls 

the number of platelets in peripheral blood 

by stimulating megakaryocyte proliferation 

and dt百erentiation10，田川itis said that TPO 

values are strongly correlated with the 

severity of sepsis and that IL-6 is a possible 
trigger for TPO production 15> . 

Cytokine values, including TPO, IL-11, 

and SCF values, increase in pathological 

states in burn patients in which there is 
a decrease in platelets the same as the 

decrease in DIC, and, in particular, the 
valu回 ofthese cytokines markedly increase 

in DIC accompanied by infection'> . 

In a study of patients with DIC as a 

complication of generalized peritonitis, 

the values of pro inflammatory cytokines, 

including TNF－α，IL-6, and IL-8, were 

found to be markedly elevated during 

septic DIC in comparison with DIC 

unaccompanied by infection. Moreover, the 

outcome is said to have been poorer when 

the plasma TPO and SCF values were 
high'). 

Leukemia inhibitory factor ( LJF) is 

a substance that was purified as a rat 

leukemia cell line differentiation-inducing 

factor, and it has been reported to have a 

megakaryocyte・stimulatingaction similar 

to that of IL-6. LIF alone does not appear 
to have megakaryocyte colony stimulating 

factor (Meg CSF) activity, but it has been 

reported to increase mouse megakaryocyte 

activity in the presence of IL-3 in vitro附．

In the present study the plasma TPO 

values of the sepsis patients were found 
to be markedly elevated, the same as in 

previous reports (normal values：，～60 pg/ 

ml) , and, in particular, they were found 
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to be significantly higher in the D group 

than in the S group. Plasma IL-6 values 

and TNF－αvalues were also investigated, 

but the same as the TPO values, they were 

significantly higher in the D group (data 

not shown) . Assessment of the cases 

with concomitant DIC showed significantly 

higher TPO values in the group with DIC. 

There was also a significant correlation 

between the TPO values and the IL-6 

values (r2=0. 755, pく0.001), TPO is also 

regarded as an early response protein in 

sepsis m , and it appeared to be related to 

its severity, and, in particular, to be capable 

of serving as an important indicator in the 

form of a prognostic factor. In addition, a 

significant elevation was seen in the cases 

associated with DIC, but the TPO values 

were also markedly elevated in the group 

not diagnosed with DIC (mean value: 396.4 

土 187.2 pg/ml) , suggesting that plasma 

TPO values may also be useful in the early 

diagnosis of septic DIC. 

The assessment of plasma LIF values 

showed that only one patient in the S 

group of sepsis patients had a value at or 

above the sensitivity of the measurements 

(4 pg/ml} , and that the LIF values were 

significantly higher in the D group (mean: 

12.2土 16.4pg/ml）目 Morespecifically, 

assessment of the results in the D60 

group and D 30 group showed that all of 

the plasma LIF values in the D 60 group 

(n=3) were below the sensitivity of the 

measurements, and that the mean values 

(17' 1土 18.5pg/ml)in the D30 group 

( n= 6) were abnormally high. Although a 

statistical comparison would be meaningless 

because of the very small number of cases, 

plasma LIF values appear to be worth 

investigating as a prognostic factor in the 

future. IL-11 and IL-3 are said to exert an 

effect on megakaryocyte colony formation, 

and they were significantly elevated in the 

sepsis cases. IL-11 is said not to act alone, 

but to exert thrombopoietic activity in the 

presence of IL-318＞’ and from the standpoint 

of increased numbers of platelets the above 

finding was not inconsistent with previous 

reports. However, significantly higher IL・ 

11 values were observed in the DIC group 

in the comparison between the DIC group 

and the non-DIC group，剖idbecause the 

IL・3values in both groups were below 
the detection sensitivity of the assay, it. 

appears that further study will be needed 

in the future to determine whether or not 

these cytokines are produced in excess as 

thrombopoietic factors. 

SCF is a hematopoietic factor that is 

expressed by stromai cells, but by itself it 

has weak differentiating and proliferating 

activity, and it is thought to reinforce 

the actions of hematopoietic factors and 

cytokines, including erythropoietin, Iし1.and 

IL-619> . Plasma SCF values are said to be 

significantly higher in patients with sepsis 

secondary to generalized peritonitis who 

do not survive Gl Although the difference 

in plasma SCF values In the present study 

was not significant, they tended to be 

higher in the D group of sepsis patients, and 

they were significantly higher in the group 

diagnosed with concomitant DIC than in 

the non-DIC group. The plasma IL-6 values 

were 457.0士184.6pg/mi and 181.7 ± 98.5 

pg/ml in the sepsis D group and S group, 

respectively, and 270.9 ± 163.9 pg/ml and 

120.0 ± 68.2 pg/ml in the DIC group and 

non-DIC group, respectively, and they were 
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significantly higher in the D group and in 

the DIC group. There was also a significant 

correlation between the SCF values and 

IL-6 values. The plasma SCF values in the 

S group (n=9) and D group (n=8) of 

patients in the DIC group were 5178.8士

2263.9 and 5236.2土 2798.4, respectively ( p 

= 0. 964) , and almost the same. Although 

the SCF values did not govern the outcome 

of the sepsis patients, because they were 

abnormally high even in the non-DIC group, 

as were the TPO values, they appear to be 

useful in the early diagnosis of septic DIC. 

V, Conclusion 
We assessed hematopoietic factors 

in sepsis cases and in sepsis cases with 

co neon甘tantDIC. The plasma TPO, LIF, IL・ 

11，剖idIL-3 values were ltlgher ln the group 

of sepsis patients who died守 Theplasma 

TPO, SCF, and IL-11 values were higher 

in the group of sepsis with concomitant 

DIC. The results suggested that plasma 

TPO values and SCF values may be early 

diagnostic markers of DIC in patients with 

septic DIC. 
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敗血症患者・および
disseminated intravascular coagulation症例

における造i担因子の検討
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依田•ived叩 Febi回開22.JJJJJ & Ac時 led叩 Alai凶 4.JJJll) 

今回我々は，敗i血症｝邑者における予後lこ関して，
遺品l因子を中心として解析を行った目敗l血症と診断
された級者48名の患者背景．重症皮＇ 1f1tillt•！•の涜Jfit
因子やサイトカインを検討項目とした生存鮮と 30

日以内死亡群（D3~l'）とを比較し， Thrombopoietin
(TPO）健では，030群で有意に上昇していた．また，
生存鮮と死亡群で比較した場合aleukemia inhibitory 
factor(J,J円。 interleukin-ll(llA I）と ll...3は，死亡

irで有意に上昇していた さらに， disseminated
lntrnvascnlar coa餌liation(DIC) scoreで， DICと
診断された群とDICと診断きれない群との比較では，

TPO, SCFとllAIがDIC忠者において有意lこ上
昇していた今回の検討から， TPO,LIF, UAIと

Il...3 は敗血症忠者において予後悶子となる可能性が
ある．またDIC息者において， TPO,SCFとIL・11
が重要なriskfactorとなる可能性が示唆された
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