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Abstract. The objective of this study was to evaluate the relation between the
clinical and plasma parameters and the changes in plasma endotoxin activity
with 2 hours of endotoxin-adsorbing therapy using polymyxin B (PMX). A
total of 88 consecutive patients were admitted for PMX treatment of severe
sepsis or septic organ failure. Standard supportive care was continued
without alteration during PMX treatment. Endotoxin, tumor necrosis fac-
tor-o (TNFa), interleukin-6 (IL-6), EL-10, and plasminogen activator inhib-
itor-1 (PAI-1) activities and clinical parameters were measured before, im-
mediately after, and the day after PMX treatment. The mean APACHE 11
and III scores were 24.2 = 1.0 and 85.8 = 3.0, respectively. The 2-week
survival rate was 51.1%. In survivors, TNFe, IL-6, IL-10, and PAI-1 activities
were significantly decreased during the 2-hour PMX treatment, the following
day, or both times. There was no significant change in the parameters, except
for TNFe, after PMX in nonsurvivors. In the subgroup whose plasma
endotoxin decreased miore than 30%, IL-6, TNFa, and PAI-1 significantly
decreased after 2 hours of PMX or the following day {or both), but all four
parameters in nonsurvivors showed no significant change. Hence PMX ad-
sorbed plasma endotoxins and contributed to reductions in plasma proin-
flammatory cytokine levels and to improved clinical parameters during the
2-hour treatment. Changes in these parameters correlated with changes in
plasma endotoxin activity in survivors whose plasma endotoxin levels were
adequately reduced.

Correspondence to: T. Tani, M.D., Ph.D., e-mail: tan@belle.shiga-med.
ac.jp

Severe sepsis is thought to be the main cause of multiple organ
failure (MOF). The outcome of MOF is serious, and its associated
mortality is high even today [1]. Many new agents, such as anti-
endotoxin monoclonal antibodies (HA-IA [2], E5 [3]) and cyto-
kine antagonists [an anti-tumor necrosis factor (TNF) monoclonal
antibody and an interleukin-1 (IL-1) receptor antagonist], have
undergone clinical trials, but poor results have been reported [4].
The studies relating to anti-endotoxin antibodies did not measure
plasma endotoxin activities. The issue of the importance of endo-
toxins in severe sepsis or septic MOF has been reopened by this
series of clinical trials. Animal studies of endotoxemia or endo-
toxic shock have frequently been reported, but clinical reports
especially regarding the relation between plasma endotoxin activ-
ities and clinical symptoms or parameters are rare [5].

Danner et al. emphasized the significance of plasma endotoxins
in the outcome of sepsis in patients but did not mention any
correlation with clinical parameters [6]. Wortel et al. reportcd that
plasma TNF activity was significantly decreased after administra-
tion of HA-1A. This might be thc only mention of a relation
between changes in levels of a suspected endotoxin and a medi-
ator in a clinical study without the actual plasma endotoxin values
[7).

We invented an endotoxin-adsorbing device in 1982 [8], and
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successtul results in mongrel dogs were reported in 1989 [9]. A
preliminary clinical trial was reported in 1994 [10]. Subsequent
phase II clinical resuits showed that plasma endotoxin activity was
significantly decreased by direct hemoperfusion with polymyxin B
(Toraymyxin) (Toray Medical, Tokyo, Japan) (PMX) given over 2
hours and that clinical parameters could be returned to normal
levels [11]. Subsequent clinical trials have not yet established the
relation between changes in plasma endotoxin activities, clinical
parameters, and mediators.

This clinical study aimed to define the mechanisms underlying
the reducing plasma endotoxin levels with PMX. The relation
between changes in plasma endotoxin levels and those in clinical
parameters, plasma cytokine levels, and endothelial cell-related
mediators were also investigated.

Methods

Study Design

This prospective consecutive study was conducted at 15 university
or community hospitals in Japan from the beginning of February
to December 1995. All parameters before treatment were com-
pared with those after treatment and the following day. Standard
treatments were given to MOF patients in intensivc carc units.

Subjects

The PMX regimen was given to patients who were confirmed to
have an infection or their plasma endotoxin assay was positive,
consisting of the systemic inflammatory response syndrome
(SIDS) and at least onc organ failure. Usually antimicrobial
agents selected by the primary physician had been used before
initiation of PMX treatment. Patients who were already receiving
vasoactive agents to maintain blood pressure or who were under
mechanical ventilation or receiving a sedative were maintained on
these treatments during PMX. Standard treatments were contin-
ued, decreasing them when appropriate during the study. Patients
less than 18 or more than 85 ycars of age were cxcluded. Proper
informed consent (oral or written) was obtained from each patient
or family.

PMX and Treatments

The polymyxin B immobilized fiber was produced by immobilizing
polymyxin B on (0.5% weight ratio) polystyrene fiber using cova-
lent bonding without its release. The column for direct hemoper-
fusion (DHP) contained 53 g of polymyxin B immobilized fiber,
supplied by Toray Industries (Tokyo, Japan) [11]. DHP was per-
formed using an ordinary machine for hemoperfusion and a cir-
cuit for hemodialysis. Before DHP the column was washed by
perfusion with 4 liters of physiologic saline. For blood access, a
double-lumen catheter was inserted into the femoral vein, and
blood was withdrawn from the vein and returned to the vein
(venovenous method). The blood flow volume was about 80 to 100
ml/min in most patients. DHP was performed two times at most.
Each DHP continued for 2 hours. Heparin or nafameostat mesy-
late (NM) (Torii, Tokyo, Japan) was applied as an anticoagulant.
NM is 6-amidino-2-naphthyl-4-guanidinobenzoate, or dimethane-
sulfonate (molecular weight 539.58). It markedly inhibits trypsin,
thrombin, plasmin, kallikrein, and the classic complement path-
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way, and it is a scrinc protease inhibitor that exerts its anticoag-
ulation effects primarily by inhibiting thrombin [12]. The half-life
of NM is 8 minutes, and anticoagulation effects are observed only
in the extracorporeal circuit. The activated partial thromboplastin
time and prothrombin time are only negligibly prolonged.

Clinical and Laboratory Evaluation -

The impairment of kidneys, liver, respiratory system, central ner-
vous system, cardiovascular system, coagulation, and gastrointes-
tinal systems were estimated by the Goris definition [13]. The
severity of infection was evaluated according to the Sepsis Severity
Score (SSS) [14]. The severity of the critical illness was evaluated
by the number of failed organs, the Acute Physiology and Chronic
Health Evaluation (APACHE) II [15] and 111 {16}, and the Goris’
score, and if the patient was in shock. For estimating the level of
consciousness, 3 points in the Goris’ score were assigned to pa-
tients under sedation. The survival rate, improvement in the
Goris’ score, and number of failed organs were calculated 2 weeks
after PMX. Various parameters were monitored before, immedi-
ately after, and on the day after DHP. Body temperature (BT),
blood pressure (BP), heart ratc (HR), and the PaO,/FiO, ratio
(P/F) were also recorded. The endotoxin, TNFe, IL-6, IL-10, and
plasminogen activator inhibitor-1 (PAI-1) activities were moni-
tored in the same manner. Samples for plasma mediators were
centrifuged at 3000 rpm for 10 min and stored in a frozen tube at
—20°C until measurement.

Measurement of Endotoxin

With the conventional perchloric acid (PCA) method [17] (En-
dospecy; Seikagaku Kogyo, Tokyo, Japan), the plasma protein in
a sample is removed by sedimentation. With the new PCA method
[18] the protein sediment is redissolved, as there is a large amount
of endotoxin in the plasma protein sedimented. Initially, plasma
was mixed with caustic soda, heated at 37°C for 5 minutes, mixed
with PCA at half the amount used for the conventional PCA
method, and heated for 10 minutes. The treated sample was
mixed with Tris buffer to adjust its pH (finally diluted 1:10). It was
then subjected to the following endotoxin measurement. The
sample (100 ml) was mixed with 100 ml of aliquot Endospecy and
heated at 37°C for 30 minutes. After diazo coupling, absorbance
was measured at 545 nm. The lower limit of normal is 9.8 pg/ml,
and the sensitivity is 0.003 EU/ml (1 pg/ml = 0.0029 EU).
Endospecy is a factor G-depleted lysate that does not react with
B-1,3-glucan and does not promote reactions in the factor G
system, another pathway in the reaction process of endotoxins and
limulus lysate. Therefore this agent does not produce positive
reactions in the plasma of patients with fungal sepsis, hemodial-
ysis patients after using a cellulose membrane, or patients receiv-
ing anticancer drugs derived from plant polysaccharides [18].

Cytokine Measurement

_Cytokines were measured by an enzyme-linked immunosorbent

assay (ELISA) described elsewhere. All assays were performed in
duplicate. The kit for TNFa was from Amersham (Buckingham-
shire, UK). This ELISA was sensitive to 5.0 pg/ml. The kit for IL-6
was from Fujirebio (Tokyo, Japan). This ELISA was sensitive to
4.0 pg/ml. IL-10 was measurcd by ELISA (Medgenix, Fleurus,
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Table 1. Patient characteristics prior to PMX.
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Table 2. Qutcome: survival and changes in major clinical parameters.

Characteristic Data Outcome of 88 paticnts Data 14

No. of patients 88. Survival rate 2 weeks aftcr 51.1%

Male 71.6% Survival rate 4 wecks after 39.8%

Age (years), mean + SE 61.9 £ 1.6  Goris score (mcan * SE)

Plasma cndotoxin dctected 79.5% Prior to PMX treatment 6.1 £ 03 0.0001
Culture-positive 85.5% Two weeks after” (mean = SE) 30x04

Muttiple organ failurc 94.3% Mean no. of failed organs

In shock 89.8% Prior to PMX treatment 4.6 = 0.2 0.0001
No. of failed organs (mcan * SE) 46 =02 Two weeks after” (mean = SE) 24 =03

Septic severity score (mean * SE) 543 x 1.7 R B B ; T

APACHE I score (mcan * SE) 242 + 1.0 Statistical analysis was condvucted using Wilcoxon’s signed rank test.
APACHE 11I score {(mcan.* SE) 85.8 + 3.0 “Evaluablc cases 2 weeks after PMX (n = 43).

PMX: endotoxin-absorbing therapy with polymyxin B; APACHE:
Acute Physiclogy and Chronic Health Evaluation.

Belgium). The scnsitivity of this assay was 10 pg/ml. PAI-1 was
measured by an LPIA assay (Mitsubishi Chemical, Tokyo, Japan),
which quantitatively measured whole antigen of PAI-1 in plasma.
Briefly, the latex aggregation rcaction was measured as the
amount of turbidity at wavelength 950 nm. Anti-PAI-1 polyclonal
antibody from the rabbit was obtained by sensitization with the
PAI-1 antigen derived from the WI38VAI3RA cell line. The low
normal range of this assay was 2 ng/ml.

Statistical Methods

The effcct of PMX on the severity of sepsis and MOF were
compared prior to and 2 weeks after PMX. Statistical analysis was
done with the Mantel-Haenszel test. Mcasured values before,
immediately after, and on the day after treatment were expressed
as the mean = standard error (SEM). The values obtained beforc
and after treatment or the following day were analyzed by the
nonparametric test of Wilcoxon’s ¢-test, in which there is corre-
spondencce to pretreatment values. All p values < 0.05 were
- considered significant.

Results

Patient Demographics

A total of 96 patients were enrolled in this study. Eight were
excluded because of insufficient data. Of the 88 patients evaluated
for PMX cfficacy, 77 (80%) had plasma cndotoxin valucs other
than zero. Patient demographics are presented in Table 1. Most of
the patients (94.3%) exhibited MOF according to the Goris def-
inition, and 89.8% were in shock. The mean SSS was 54.3 * 1.7,
indicating severe sepsis.

The mean number of failed organs was 4.6 = 0.2. Mcan
APACHE 11 and III scores were 24.2 = 1.0 and 85.8 * 3.0,
respectively (Table 1). All data obtained prior to the initial PMX
treatment showed the patients’ illness to be severc. Among the
culture-positive patients, gram-negative bacteria were isolated
from 54 patients, gram-positive bacteria from 36, and fungus from
26.

Outcomes and Endpoints

Survival rates 2 and 4 weeks after PMX were 51.1% and 39.8%,
respectively (Table 2). The Goris score significantly improved

PCascs evaluablc for failed organs 2 weeks after PMX (n = 44).

Table 3. Discasc severity and outcome.

Survivors Nonsurvivors
Variable (n = 45) (n = 43) P
SSS 48.2 + 2.3 60.7 £ 2.0 0.0001
In shock 39 (86.7%) 40 (93.0%) NS
Goris score - 49=x03 7.2 +03 (.0001
No. of failed organs 39202 53x02 0.0001
APACHE 11 scorc 221 *1.2 264 + 1.5 0.0436
APACHE 111 score 80.2 = 3.7 92.1 £ 46 0.0835(NS)

Results arc given as the mecan = SE.

Survival was determined 2 wecks after compicting PMX trcatment.
Statistical analysis was conducted using the Mann-Whitney U-test. The
Sepsis Severity Score (SSS). Goris score, number of failed organs, and
APACHE I scorc showed a significant diffcrence between survivors and
NONSUIVivors.

from 6.1 + 0.3 to 3.0 = 0.4 (p = 0.0001) 2 weeks after PMX. The
mean number of failed organs also improved, from 4.6 = 0.2to 2.4
= 0.3 (p = 0.0001). Thesc significant improvements in the survi-
vors were also apparent 2 weeks after PMX.

Clinical and Laboratory Factors

Comparisons of the data for survivors and nonsurvivors at 2 weeks
arc shown in Table 3. Scores for severity, such as the SSS, Goris
score, number of failed organs, and APACHE 1I score, indicated
a significantly less severe condition in survivors; there was no
significant difference in APACHE III scores or the numbcr of
patients in shock.

Prior to the first PMX treatment, the mean BT, frequency of
respiration, Pa/FiO, ratio, and BP were 37.4°C, 21.3/min, 215.9
mmHg, and 105.1 mmHg, respectively. The average endotoxin
concentration was 48.2 = 15.5 pg/ml, and the platelet count was
11.1 X 10*/ml. Mcan TNFq, IL-6, 1L-10, and PAI-1 activities were
59.8 = 10.1 pg/ml, 12,717 £ 3,179 units, 204.5 = 40.6 pg/ml, and
422.2 = 59.9 ng/ml, respectively.

Clinical Parameters and Outcome

Values for each clinical factor werc divided into two or three
groups—abnormally high, normal, abnormally low—and were
then compared for survivors and nonsurvivors. BT values were
divided into = 38°C, = 36° but < 38°C, and < 36°C. The group
with a BT of 36° to 38°C did not show a significant temperaturc
change after PMX, whereas the groups with abnormally high or




Tani et

al.: Effect of Plasma Endotoxin Removal

Blood Pressure

{mmHg)
150
a7 {,
n=17 s,
100
n=16
n=15
50 1
0 (Mean*S.E.)
Before PMX After PMX The following Day
©) Body Temperature
39
38
374
| 1.
36 l
n=7
35
n=2
{(Mean*S.E.)
34 - — .
Before PMX After PMX The following Day
(mmHg) Pa0./FiO: Ratio
400
3004
S
0 f 1
n=27 i ..... " 1
n=21 ¥ 1 1
1004
0 (Mean*S.E.)
Before PMX After PMX The following Day
o Non-sunivor |y p<0.05, % p<0.01

663

low BTs exhibited significant changes, to around 37.6°C. BP was
divided into two groups, = 90 mmHg and < 90 mmHg. In the
< 90 mmHg group, the BP in survivors rose significantly to > 100
mmHg after PMX and remained there the following day. On the
other hand, BP in nonsurvivors was not elevated to over 100
mmHg by PMX. In th¢ = 90 mmHg group, BP showed the
tendency to rise after PMX in both groups. The PaO,/FiO, ratio
was divided into = 200 mmHg and < 200 mmHg. In the < 200
mmHg group, changes in the PaO,/FiO, ratio after PMX showed
a trend similar to that of the BP values. Survivors showed a
significant improvement in PaO,/FiO, values, with increases to >
200 mmHg after PMX (Fig. 1).

Relation with Plasma Endotoxin Concentrations

Plasma mediator values for all three time points (before, after, the

following day) were serially comparcd with data for survivors and

nonsurvivors. All four mediators (TNFa, IL-6, IL-10, PAI-1) werc

significantly reduced in survivors after PMX or the following day..
IL-6 activitics significantly decreased during the 2-hour treatment

or the day after dircct hemoperfusion (Fig. 2). In the nonsurvivor .
group, three of the four parameters (except TNFa) showed no

significant change after PMX, whereas the 1L-10 and PAI-1 values

in nonsurvivors became significantly higher than in survivors after

PMX and the following day.

To analyze any correlation between changes in plasma endo-
toxin activity and changes in mediator activities around the time of
PMX treatment, patients with plasma endotoxin activity measure-
ments were divided into two groups. In the first, endotoxin activity
levels decreased by more than 30% from baseline during the
2-hour PMX treatment (D group). In the second group, endotoxin
activity levels increased by more than 30% from baseline despite
PMX (1 group).

In the D group, IL-6 levels decreased rapidly and significantly
after PMX in survivors. Differences in IL-6, IL-10, and PAI-1
activities between survivors and nonsurvivors became significant
after PMX or the following day. None of the four parameters
exhibited significant changes after PMX in nonsurvivors (Figs.
3-6). These results were similar to the changes in mediator levels
in survivors and nonsurvivors as a group (Fig. 2). In the I group,
none of the four parameters showed a significant decrease in
nonsurvivors. Survivors in the 1 group had significantly lower
IL-10 and PAI-1 values prior to PMX compared with those in
nonsurvivors (Figs. 3-6).

Fig. 1. Changes in parameters after polymyxin B (PMX) treatment.
Blood pressure (BP) was divided into two groups: = 90 mmHg and < 90
mmHg. BP in the group with shock rose significantly to > 100 mmHg and
was maintained on the following day. Body temperature (BT) was divided
into three groups: = 38°C, > 36° but < 38°C, and < 36°C. Both groups
with abnormal values showed a significant change to the normal range. No
significant change occurred in the group with normal BT. The PaO./FiO,
ratio was divided into two groups: = 200 mmHg and < 200 mimHg.
Survivors in the low PaO,/FiO, group showed significant elevations to >
200 mmHg after PMX. Statistical analysis was conducted using Wilcoxon’s
signed rank test.
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Fig. 2. Mediator changes after PMX treatment. Survivors demonstrated
rapid and significant reductions after PMX. Plasminogen activator inhib-
itor-1 (PAI-1) (bottom right) and interleukin-10 (IL-10) (bottom left)
levels in nonsurvivors increased during PMX, and 1L-6 (top right) levels

Discussion

We hypothesized that plasma endotoxin adsorption with poly-
myxin B would have a beneficial effect on the outcome and clinical
symptoms of severc scpsis [9-11]. The mechanism by which
plasma endotoxin removal improves organ faiiure or dysfunction,
and the relation between removal of plasma endotoxins and
changes in clinical symptoms or mediator activities, especially for
cytokines, have not been defined until now. Many studies regard-
‘ing plasma endotoxins during sepsis have been reported, but only
a few have mentioned relations between plasma endotoxins and

Before PMX After PMX The foliowing Day

increased after PMX. Wilcoxon’s signed rank test was used for statistical
analysis. Data for nonsurvivors are shown by a solid line and for survivors
by a dotted line. *p < 0.05; **p<< 0.01; ***p < 0.001.

mediators [7] or outcome [5]. There are no reported studies of the
relation between changes in plasma endotoxin activity and such
clinical parameters.

Our previous studies were the first to show that reduction of
plasma endotoxins in patients with severe sepsis was effective,
using actual cndotoxin values [10, 11]. However, the relation
between endotoxin reduction and its influence on septic parame-
ters has been not analyzed. In this study, an improvement in both
the Goris score and the number of failed organs was apparent
after 2 weceks in all patients and in those who survived more than
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Fig. 3. Changes in tumor necrosis factor-a (TNFa) after PMX treatment.
Top. Data for the group whose endotoxin activity level decreased by more
than 30% after PMX. Bottom. Data for the group whose endotoxin activity
level increased by more than 30% during PMX. Statistical analysis was
performed for a comparison in a group using Wilcoxon’s signed rank test
and the Mann-Whitney U-test for a comparison between groups. *p <
0.05; **p < 0.01.

2 weeks. These good outcomes despite the severe conditions
mentioned above strongly indicate the efficacy of PMX. In addi-
tion, other clinical parameters, including BT, BP, and the PaO./

(pg/ml)
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1000007
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Fig. 4. Changes in [L-6 after PMX treatment. The groups were divided by
the same conditions as in Figure 3. The change in the decreased endotoxin
level group (top) was similar to the results in Figure 2. The change in the
increased endotoxin level group (bottom) was similar to the results of
PAI-1 in Figure 2.

FiO, ratio, were normalized by PMX. Abnormally high values
were decreased, and abnormally low values increased, as previ-
ously reported [11].

The mechanism underlying the efficacy of endotoxin adsorption
in patients with severe sepsis has been unclear. Many experimen-
tal studies have shown that several mediators, including TNFa,
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Fig. 5. Changes in 1L-10 after PMX trcatment. The groups were divided
by the same conditions as in Figure 3. The changes of both groups
demonstrated the same tendency shown in Figure 6.

1L-1, IL-6, and PAI-1, have pivotal roles in sepsis or its progres-
sion to MOF. We hypothesized that the removal of plasma endo-
toxin contributed to a decrease in cytokines and endothelial cell-
related mediators. Polymyxin B suppressed TNFa levels in a
canine sepsis model [19] but did not adsorb TNFa, IL-6, or IL-8
in vitro (unpublished data). In our study, TNFa and TL-6 dc-
crcascd rapidly during a 2-hour direct hemoperfusion. The differ-

Before PMX After PMX The following Day

—eo— Non-survivor

o Survivor * p<0.05, %% p<0.01

Fig. 6. Changes in PAI-1 after PMX treatment. The groups were divided
by the same conditions as in Figure 3.

ence between survivors and nonsurvivors was demonstrated to be
significant for IL-10 and PAI-1 activities after PMX treatment.
Further evidence for a relation between changes in plasma
endotoxins and cytokines were analyzed in this study. Patients
were divided into two groups (D and I groups) depending on the
direction of the plasma endotoxin changes. IL-6 levels in survivors
with adequately reduced endotoxin levels were seen to be signif-
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icantly decreased with PMX. Nonsurvivors did not have a signif-
icant decrease in any of the four factors during PMX treatment or
on the following day. IL-6, [L-10, and PAI-1 levels were signifi-
cantly higher in nonsurvivors than in survivors after PMX treat-
ment and the following day. For the survivors in D group, TNFe,
IL-6, IL-10, and PAI-1 activities might depend on plasma endo-
toxin activity and be reduced in those in whom plasma endotoxins
were adequately removed.

Survivors in the I-group exhibited significantly lower levels of
PAI-1 and IL-10 prior to receiving PMX treatment. These results
suggest that the causes of these increases in critically ill patients
with severe sepsis, in whom cytokine levels were low prior to PMX
treatment, did not depend primarily on plasma endotoxin activity.
On the other hand, reduced plasma cndotoxin levels in patients
whose initial TNFa, IL-6, or PAI-1 levels were relatively high but
whose levels significantly decreased on the following day would be
predictive of cure with PMX. In the I group the activities of these
parameters did not correlate with changes in endotoxin activity
because PMX treatment might have been inadequate.

Rapid reductions in cytokines following endotoxin neutraliza-
tion have been reported in vitro. Huang et al. demonstrated the
same phenomenon with E-selectin secretion from the endothe-
lium [20]. A reduction in plasma endotoxins by endotoxin adsorp-
tion was thought to contribute to the cessation of cytokine gene
expression and the excretion of cytokines. The influence of this
rapid reduction in plasma endotoxins might be expressed not only
in monocytes but also in the endothelium. This mechanism
brought about a rapid dccrecasc in plasma levels of cytokines and
mediators derived from the endothelium.

Plasma endotoxin adsorption suppressed both TNFa and IL-6
gene expression and neoprotein production; at the same time,
antiinflammatory cytokine gene expression (that of IL-10) was
suppressed owing to a decrease in inflammatory cytokines. Be-
cause endothelial cells would also receive less stimulation by the
cndotoxin, they would produce less PAI-1. These changes in the
cascade due to endotoxin removal would result in alleviation of
septic symptoms.

Conclusions

Plasma endctoxin reduction due to 2 hours of PMX treatment
correlated with changes in the paramcters of patients whose
endotoxins were adequately removed. We therefore suggest that
plasma endotoxins are the major cause of severe sepsis, and that
reduction of their levels contributes to a decrease in mediator
levels; it alleviates the clinical symptoms and abnormalities in BP,
BT, and the PaO,/FiO, ratio associated with sepsis. In future, new
strategies for the use of PMX should be devised to treat current
nonsurvivors, whose plasma cytokine levels werc not significantly
reduced after PMX or whose plasma endotoxin levels increase.

Résumé

But: Evaluer le rapport entre les parametres cliniques et
plasmatiques et les modifications d’activité d’endotoxines
plasmatiques, d’'une part, et utilisation de polymyxin B (PMX,
Toray Medical Co., Ltd., Tokyo, Japon), un absorbant
d’endotoxine, pendant 2 heures, d’autre part. Patients et
méthodes: Au total, 88 patients consécutifs, admis pour
traitement d’un sepsis sévére ou une défaillance viscérale par
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PMX. Pendant le traitement, la réanimation d&tait sans
particularité. On a mesur€, avant, immédiatement et 24 h aprés
I'administration de PMX, les facteurs endotoxinc ct tumor
necrosis factor (TNF)-alpha, linterleukine (IL)-6, IL-10, les
activités du plasminogen activator inhibitor-1 (PAI-1), et certains
autrcs paramétres cliniques. Résultats: Les scores moyens
APACHE 1I et III ont été, respectivement, de 24,2 = 1,0 et de
85,8 * 3,0. La survie a deux semaines a été de 51,1%. Les activités
du TNF-alpha, d'IL-6, d’'IL-10 et de PAI-1 ont été
significativement réduites chez les survivants pendant le
traitement par PMX et/ou le jour aprés. Chez les non survivants,
aucune modification significative n’a été notée pour ces
parametres sauf en ce qui concerne le TNF-alpha. Dans le sous-
groupe de patients ou 'endotoxine plasmatique a diminué de plus
de 30%, on a remarqué une diminution significative de 'IL-6, du
TNF-alpha et du PAI-1 apres 2 h et/ou le jour d’aprés, mais aucun
de ces quatre parameétres n’a changé chez les non-survivants.
Conclusion: Le PMX, pendant les deux heures du traitement,
contribue & absorber des endotoxines du plasma et réduit le taux
de cytokines inflammatoires, améliorant les parameétres cliniques.

Resumen

Objetivo: Evaluar la relacién existente entre los parametros
clinicos y plasmdticos y los cambios en la actividad de la
endotoxina plasmatica tras utilizar durante dos horas una terapia
absorbente de endotoxinas: Toraymaxin® (PMX, Toray Medical
Co., Ltd. Tokyo, Jap6n). Métodos: 88 pacientes con sepsis grave
o fallo multiorgénico séptico fuerou tratados mediante el PMX.
Se determinaron antes, al finalizar la terapia y al dia siguiente del
tratamiento con PMX, la actividad de endotoxina, TNF a,
interleucinas IL-6, IL.-10, asi como la del inhibidor-activador 1 del
plasminégeno (PAI-1). Resultados: La puntuacién media en las
escalas APACHE 1II y III fueron 242 = 1.0 y 858 + 3.0. La
supervivencia a las dos semanas fue del 51.1%. La actividad del
TNFe, 1L-6, IL-10 y PAI-1 disminuy6 significativamente durante
las dos horas del tratamiento con PMX y/o al dia siguiente en
aquellos que sobrevivieron. Los tres pardmetros, excepcion hecha
del TNFe, no mostraron cambios significativos tras el PMX en los
pacientes que fallecieron. En el subgrupo de pacientes en los que
la endotoxina plasmatica disminuy6 més del 30%, la 1L-6, TNFa
y PAI-1 descendieron significativamente tras el tratamiento
durante dos horas con PMX y/o en el siguiente dia, pero los
cuatro pardmetros no se modificaron en aquellos pacientes que
fallecieron. Conclusién: El PMX es capaz de absorber a las
endotoxinas plasmaticas, contribuyendo asi a la reduccién de los
niveles de citocinas pro-inflamatorias en el plasma, o que supone
una mejoria en los parametros clinicos al menos durante las 2
horas que dura el tratamiento.
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