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 Ab stract
Purpose: This prospective phase II parallel-group, dou-
ble-blind, randomized, placebo-controlled clinical trial 
was meant to evaluate the effect of a humanized 
monoclonal anti-L-selectin antibody (aselizumab) on 
the posttraumatic inflammatory response in severely 
injured patients.
Patients and Methods: To be eligible for the study, pa-
tients had to have sustained a trauma due to a blunt or 
penetrating injury, which involved at least two organ 
systems according to the Abbreviated Injury Scale (AIS) 
resulting in a total Injury Severity Score (ISS) of ¹ 25. 
Included patients (n = 84) received either placebo or 
0.5 mg/kg, 1.0 mg/kg, or 2.0 mg/kg of aselizumab with-
in 6 h of the traumatic event. Parameters representing 
the posttraumatic inflammatory response were moni-
tored for 10 days, patients’ general records were moni-
tored for 14 days and discontinuously until day 42.
Results: The incidence of multiple organ failure (MOF) 
defined as a median value of the total Goris MOF score 
of ¹ 5 on ¹ 2 consecutive days within the first 14 days 
was not significantly different for the placebo and the 
0.5-mg/kg, 1.0-mg/kg, and 2.0-mg/kg groups. The cyto-
kine interleukin-(IL-)6 and IL-10 serum levels as well as 
neutrophil elastase serum concentrations revealed the 
well-described posttraumatic acute response which re-
solved from day 3 after trauma in all four study groups. 

Also complement factor C3a and procalcitonin followed 
the same pattern. There were no statistically significant 
differences between placebo and patients having re-
ceived anti-L-selectin at different dosages.
Conclusion: For all of the measured variables, IL-6, IL-10, 
elastase, C3a and procalcitonin, there were only a few 
trends but no significant differences between all study 
groups indicating that the effect of the administered 
anti-L-selectin antibody on the posttraumatic inflam-
matory response was similar to that of placebo.
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Introduction
One principal event in the pathophysiology of multiple 
organ failure (MOF) is the excessive uncontrolled acti-
vation of endogenous inflammatory mediators and im-
munocompetent cells, in particular, neutrophil granulo-
cytes. Among the inflammatory mediators especially 
the cytokines interleukin-(IL-)6 and IL-10 have been 
recurrently identified to play a major role. IL-6 serum 
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levels increase in patients suffering from MOF and 
therefore, IL-6 is considered to be an inflammatory ago-
nist [1, 2]. By contrast, IL-10 seems to be an inflamma-
tory antagonist, as IL-10 administration reduced mor-
tality in different experimental models of sepsis and 
MOF [3, 4]. It was also reported that IL-10 deficiency 
may contribute to the development of MOF [5] and the 
increase of the IL-6/IL-10 ratio indicated poor outcome 
[6]. In recent years also the acute-phase protein procal-
citonin (PCT) has been shown in experimental as well as 
clinical studies to be a significant indicator of posttrau-
matic complications [7–9], although its pathophysiologi-
cal role is not totally identified yet. The combined anal-
ysis of IL-6, PCT and complement factor C3a revealed a 
high reliability to distinguish between sepsis and sys-
temic inflammatory response syndrome (SIRS) in med-
ical intensive care patients [10].

Activated neutrophils interfere with the vascular 
endothelium, which finally results in capillary leakage 
through proteinases such as elastase [11] and other me-
diators [12]. The crucial step in the sequence of events 
leading to endothelial injury seems to be the interaction 
between the neutrophils and the endothelial cell which 
is mediated by adhesion molecules. These are expressed 
on cell surfaces either already under basal conditions or 
upon activation through cytokines like IL-6 [13] or fac-
tors of the complement cascade [14].

The process of neutrophil adherence occurs mainly 
in two steps requiring different adhesion molecules. The 
first step of neutrophil-endothelial cell interaction (roll-
ing) is mediated by the selectin family of adhesion mol-
ecules; the second step is firm adhesion mediated by 
neutrophil integrins (sticking); definite adhesion is fol-
lowed by diapedesis of activated neutrophils through 
the endothelial cell layer, leading to interstitial neutro-
phil migration [15, 16].

In order to block this process, the selectin family of 
adhesion molecules are one potential target, as any kind 
of selectin antagonism may interfere with one of the 
first steps of neutrophil adhesion. Two of the selectins 
(E- and P-selectin) are mainly localized on endothelial 
cells and can be activated through different mechanisms 
[13], whereas L-selectin is mainly expressed by circulat-
ing leukocytes and is involved in the localization of lym-
phocytes, monocytes and neutrophils to activated endo-
thelium at the site of inflammation [17]. Therefore, it 
was expected that blocking of L-selectin may be more 
effective than antagonizing one of the other selectins, 
which may even be expressed in organ-specific patterns. 

In experimental studies blocking of L-selectin attenu-
ated the remote lung injury after infrarenal ischemia/re-
perfusion injury [18] without increasing the risk of infec-
tion, improved survival in a baboon trauma model [19], 
and diminished pulmonary microvascular permeability 
in burn and smoke injury [20]. As part of a clinical phase 
II trial in multiply traumatized patients using a mono-
clonal antibody (aselizumab) directed against the adhe-
sion molecule L-selectin [21], this study evaluated the 
effect of that specific antibody on relevant mediators of 
the posttraumatic inflammatory response (IL-6, IL-10, 
complement factor C3a, neutrophil elastase, and PCT), 
that had been measured in parallel to the clinical trial.

Patients and Methods
General Aspects

The underlying clinical trial was designed as a paral-
lel-group, double-blind, randomized, placebo-controlled 
study involving multiply traumatized patients at risk of 
MOF, and was performed in 14 trauma centers in Central 
Europe. The study was initiated and sponsored by Scil 
Biomedicals GmbH (Martinsried, Germany) and moni-
tored by Covance Clinical and Periapproval Services Ltd. 
(Leeds, UK). This prospective study was conducted in 
accordance with the current version of the Declaration of 
Helsinki. In addition, it was conducted in accordance 
with the laws, regulations, scientific and ethical standards 
of research of each country and Good Clinical Practice 
(GCP). The study was approved by each local ethics com-
mittee. Informed consent was required in written form 
prior to study entry and was either given by the patient 
him-/herself or by the next of kin. In the latter case the 
patient had to sign the informed consent as soon as he/
she was able to give consent.

Study Population
Inclusion criteria. Male and female patients, aged be-
tween 18 and 64 years, had to have sustained a trauma 
due to a blunt or penetrating injury, which involved at 
least two organ systems according to the Abbreviated 
Injury Scale (AIS) [22], been able to receive the anti-
body within 6 h of the traumatic event and been expect-
ed to survive at least 48 h from the time of drug admin-
istration. The time of the traumatic event was defined as 
the time of resuscitation at the scene. The trauma must 
have resulted in a total Injury Severity Score (ISS) of 
≥ 25 or a single organ system AIS score of 4 in one of at 
least two different injured organ systems. Women of 
childbearing potential had to have a negative pregnancy 
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test. Patients or their legally acceptable representatives 
had to provide informed consent.

Exclusion criteria. Patients were excluded when vi-
olating one of the inclusion criteria and were also not 
included when having sustained a devastating head in-
jury (Glasgow Coma Scale ≤ 8), received an investiga-
tional drug within 30 days before study entry, previously 
received monoclonal antibody therapy, had a known 
chronic disease such as renal failure or liver disease un-
suitable for study entry, or had previously received car-
diopulmonary resuscitation as a result of the traumatic 
injury suffered at the scene, in transit or in the emer-
gency department.

After patient eligibility had been confirmed, all pa-
tients were assigned to one of the three aselizumab 
groups or placebo group according to the randomiza-
tion (3 : 1) list.

Study Drug Administration
Patients were randomly allocated to receive either asel-
izumab (HuDregg-55), a recombinant humanized 
monoclonal antibody (IgG4) directed against the lectin 
domain of the adhesion molecule L-selectin [23], at dos-
ages of 0.5 mg/kg, 1.0 mg/kg, and 2.0 mg/kg or placebo 
(composition of vehicle: dibasic potassium phosphate, 
monobasic potassium phosphate, L-arginine, sucrose, 
polysorbate 80, phosphoric acid). For each patient the 
correct volume of study medication to be administered 
to that patient was calculated according to the patient’s 
body weight. All doses were administered as a once-on-
ly dose via a central venous line. Diluent was added to 
make up a final volume of 50 cm3 which then was deliv-
ered using a syringe-driven pump over a 15-min period. 
Study drug was administered as soon as feasible after 
the traumatic event and not more than 6 h after the doc-
umented time of the traumatic event.

Following i.v. infusion, maximum serum levels of 
aselizumab generally occurred at the first sampling time 
point after the start of infusion (30 min) at each dose 
level. This was followed by a plateau in aselizumab se-
rum levels up to 48 h. The elimination half-life of aseli-
zumab was generally similar at each dose with mean 
values ranging from 115 to 211 h. Neutrophil binding 
site saturation was measured by fluorescence-activated 
cell sorting (FACS) methodology. Whole-blood sam-
ples were drawn from patients and fixed until further 
processing. The saturation of neutrophil binding sites 
was determined by FACS utilizing DREG56, which 
binds to a different CD62L locus and served as an indi-

cator of CD62L density on neutrophils, and a specific 
anti-hIgG4 antibody, which had previously been shown 
to bind to the study drug. The percentage of neutrophil 
CD62L saturation was thus calculated from the ratio of 
DREG56 antibody binding and anti-hIgG4 binding. 
The maximum saturation of neutrophil binding sites 
was high (> 89%) in all patients receiving aselizumab 
and similar across the 0.5-mg/kg to 2-mg/kg dose range. 
This high level of saturation was maintained between 
30 min and 24 h after infusion. Thereafter, the satura-
tion fell slowly and in a dose-dependent manner.

Protocol and Parameters
Patients included in the study were monitored once per 
day continuously for the first 14 days and discontinu-
ously at days 20, 30, and 42. At day 180 a phone call visit 
finished the study. Besides parameters that had to be 
taken only once initially to confirm the patient eligibili-
ty, further parameters were monitored such as physical 
examination, vital signs, therapeutic interventions, 
MOF score data and blood samples were taken for arte-
rial blood gases, hematology, clinical chemistry and spe-
cial analysis.

Out of the mediators considered to reflect the in-
flammatory response after trauma a variation of five 
parameters was chosen and monitored only for the first 
10 days after trauma: IL-6, IL-10, neutrophil elastase, 
C3a, and PCT. All of these parameters were analyzed in 
one central laboratory using commercially available test 
kits: human IL-6 ELISA (sensitivity 1.4 pg/ml, Cat. No. 
BMS213/2CE, Bender MedSystems Vienna, Austria), 
human IL-10 ELISA (sensitivity 0.8 pg/ml, Cat. No. 
BMS215/2, Bender MedSystems Vienna, Austria), 
PMN-elastase ELISA (sensitivity 2.0 pg/ml, Cat. No. 
MKEL1, Milenia Biotec, Bad Nauheim, Germany), C3a 
ELISA (sensitivity 3.7 ng/ml, Cat. No. A015, Biomedi-
ca, Vienna, Austria), PCT-LUMItest® (sensitivity 0.08 
ng/ml, BRAHMS, Henningsdorf, Germany).

Evaluation of Organ Dysfunction
Data for the assessment of pulmonary, cardiac, renal, he-
patic, hematologic, gastrointestinal, and central nervous 
system (CNS) function were recorded to define the pres-
ence or absence of specific organ dysfunction, employing 
the Goris MOF scale in its original [24] and revised edi-
tion [25] between day 1 and day 14. The daily total MOF 
score was the sum of the individual organ system scores. 
The daily individual organ scores ranged from 0 to 2 and 
the median total MOF scores ranged from 0 to 14 for all 
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seven organ systems. The incidence 
of MOF was defined as a total MOF 
score ≥ 5 on ≥ 2 consecutive days re-
corded between day 1 and day 14.

Statistics
All basic data including demograph-
ics, injury severity, morbidity, mor-
tality, and MOF score data, were 
analyzed and compared between all 
treatment groups and the placebo 
group. If data for a particular vari-
able were normally distributed, then 
treatment comparisons were made 
using an analysis of variance with 
pairwise post-hoc comparisons ac-
cording to Student-Newman-Keuls. 
All biochemical data, non-normally 
distributed, were transferred into 
log values (base 10) prior to analysis 
of variance, in order to achieve ap-
proximate normal distribution and 
homogeneity of variance. MOF 
score data were analyzed using a 
rank test for nonparametric data 
(Kruskal-Wallis test). The level of statistical significance 
was considered at p < 0.05, all tests comparing two con-
ditions are two-sided. For analysis of correlations the 
Pearson method was employed. Data are presented 
graphically as mean ± 2 SEM on the log scale.

Results
Study Population

According to the inclusion criteria a total of 84 patients 
were recruited, 23 were randomized to receive aseli-
zumab at 0.5 mg/kg, 21 to receive aselizumab at 1 mg/kg, 
20 to receive aselizumab at 2 mg/kg, and 20 patients to 
receive placebo. Demographic data as well as the sever-
ity of injuries were well balanced between all groups 
(Table 1). However, there were significantly more males 
than females in the study, but the number of females 
was higher in the placebo group compared with the asel-
izumab groups. All the patients were Caucasian. In all 
groups the major trauma always involved the chest and 
the extremities at first.

Morbidity and Mortality
Indicators of overall morbidity (time spent on ventila-
tor, length of stay in intensive care unit [ICU], total du-

ration of hospitalization, and cumulative fluid balance) 
were not significantly different between all four groups 
(Table 2).

Overall, twelve patients died and were subsequently 
withdrawn as serious adverse events from the study. 
The incidence of death was highest in the placebo group 
(n = 5), followed by the aselizumab 0.5-mg/kg group 
(n = 4), the 1.0-mg/kg group (n = 2), and the 2.0-mg/kg 
group (n = 1). Overall mean survival time was 11.5 days 
(9.2 days in the placebo group, 13.3 days in the 0.5-mg/
kg, 9.5 days in the 1.0-mg/kg, and 19 days in the 2.0-mg/
kg group) without any significant difference between all 
groups. None of the deaths was considered to be direct-
ly related to the study drug but rather to injury severity 
and subsequent MOF without any significant differenc-
es between all study groups (Table 2). In detail, seven 
patients died due to MOF or ARDS (adult respiratory 
distress syndrome), three patients died due to their trau-
matic brain injury, and two patients suffered from respi-
ratory failure caused by direct pulmonary injury.

Multiple Organ Failure Score
As all inflammatory parameters are monitored only for 
10 days, the mean total MOF score is also shown only 

Table 1. Demographic characteristics and injury severity. AIS: Abbreviated Injury Scale; ISS: In-
jury Severity Score; SD: standard deviation.

  Aselizumab Aselizumab Aselizumab Placebo
  0.5 mg/kg 1 mg/kg 2 mg/kg n = 20
  n = 23 n = 21 n = 20 

Age (years)
• Patients (n) 23 21 20 20
• Mean ± SD 37.0 ± 12.61 37.8 ± 13.55 36.4 ± 16.43 33.6 ± 9.61
• Median 35.0 36.0 32.5 36.0
• Minimum 20 21 17 18
• Maximum 61 72 67 59
Sex [n (%)]
• Male 21 (91.3) 16 (76.2) 17 (85.0) 13 (65.0)
• Female   2   (8.7)   5 (23.8)   3 (15.0)   7 (35.0)
ISS
• Patients (n) 23 21 20 20
• Mean ± SD 33.2 ± 11.5 31.3 ± 6.9 32.3 ± 8.1 32.4 ± 10.9
• Median 33 29 29 29
• Minimum 17 17 21 20
• Maximum 59 50 50 59
AIS (not squared)
• Head/neck   1.4 ± 1.3   2.5 ± 1.1   1.3 ± 1.1   1.8 ± 1.4
• Face   0.8 ± 1.2   1.1 ± 1.0   0.5 ± 0.8   1.1 ± 1.3
• Chest   3.4 ± 1.4   2.9 ± 1.5   3.1 ± 1.4   2.9 ± 1.6
• Abdomen/pelvic content   1.6 ± 1.7   1.6 ± 1.7   1.8 ± 1.9   2.1 ± 1.7
• Extremities/pelvic girdle   2.7 ± 1.3   2.5 ± 1.3   3.1 ± 1.2   2.3 ± 1.7
• External   0.7 ± 0.6   0.7 ± 0.7   0.9 ± 0.8   0.7 ± 0.8
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for this time period in this context. The mean total MOF 
scores according to the Goris MOF score [24] during 
day 1 and day 10 are presented in Figure 1 according to 
treatment groups. The study population presented the 
majority of patients in each study group with median 
total MOF scores in the range of 0–3. The overall differ-
ence between the four groups as well as the pairwise 
treatment comparison were found to be statistically 
nonsignificant. The revised Goris MOF score [25] also 
provided results (not displayed) that were consistent 
with the standard Goris method.

Parameters of the Inflammatory Response
Within the first 6 h IL-6 serum levels of the placebo 
group were measured at the maximal level of the 10-day 

period, subsequently followed by a slow but constant 
decline. The anti-L-selectin antibody could not demon-
strate any significant change in the IL-6 serum levels at 
any time in any of the administered dosages. The IL-6 
serum levels are almost running in parallel over the 
three study groups and the placebo group (Figure 2).

About the same pattern was demonstrated by the 
IL-10 serum levels. Again, a high peak was evident ini-
tially after trauma followed by a more rapid decline un-
til day 3 and a plateau until day 10. No statistically sig-
nificant differences could be noted between all groups 
(Figure 3). Also the IL-6/IL-10 ratio was calculated and 
subjected to analysis of covariance and regression with-
out any evidence of statistically significant differences 
between all groups (data not shown in detail).

Table 2. Indicators of overall morbidity and mortality. ARDS: adult respiratory distress syndrome; ICU: intensive care unit; MOF: multiple organ failure; 
NS: not significant; SD: standard deviation; TBI: traumatic brain injury.
 
  Aselizumab Aselizumab Aselizumab Placebo Overall treatment
  0.5 mg/kg 1 mg/kg 2 mg/kg n = 20 p-value 
  n = 23 n = 21 n = 20

Time on ventilator (days) 
• Patients (n) 23 21 20 20 
• Mean ± SD 13.6 ± 14.58 13.1 ± 14.37 11.4 ± 10.88 16.4 ± 16.07
• Minimum 0 0 0 0
• Median 11.0 6.0 6.0 9.0
• Maximum 42 42 42 42
      0.813
Length of stay in ICU (days) 
• Patients (n) 23 21 20 20
• Mean ± SD 16.9 ± 13.51 19.2 ± 14.39 19.0 ± 10.99 20.2 ± 14.2
• Minimum 3 2 4 3
• Median 15.0 15.0 18.0 12.5 
• Maximum 42 44 42 42
      0.920    
Total hospitalization (days)
• Patients (n) 23 21 20 20
• Mean ± SD 31.1 ± 14.67 37.0 ± 17.63 37.1 ± 15.60 34.4 ± 15.02
• Minimum 8 9 15 9
• Median 35.0 38.0 38.5 35.0
• Maximum 68 95 76 63
      0.582    
Cumulative fluid balance (ml)
• (days 1–14), patients (n) 23 21 20 20
• Mean 12,058.8 11,044.7 13,408.3 10,454.1
• ± SD ± 13,846.5 ± 13,099.9 ± 11,534.9 ± 8,017.5
• Median 10,786.0 7,862.0 11,661.0 9,620.5
      0.655
Deaths [n (%)] 4 (17.4) 2 (9.5) 1 (5.0) 5 (25.0)
      NS    
Cause and time (day) of death 3× MOF (day: 3, 20, 29) 1× MOF (day: 16) 1× MOF (day: 19) 1× MOF (day: 17)
  1× intrapulmonary  1× TBI (day: 4)  1× ARDS (day: 13)
  hemorrhage (day: 1)   2× TBI (day: 3, 7)
     1× respiratory failurea (day: 6)  

a due to airway injury
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Complement factor C3a serum levels were low in all 
groups initially after trauma and at day 1. Again, no sig-
nificant influence by either concentration of the an-
ti-L-selectin was noted. After the initial depth C3a lev-
els slightly increased reaching a plateau at day 8 after 
trauma (Figure 4).

Neutrophil elastase serum levels revealed a maxi-
mum on day 1 after trauma in all groups except the 
0.5-mg/kg aselizumab group. Patients of this group 
started out with lower elastase serum levels initially and 
reached a maximum on day 3. Despite this obvious dif-
ference various statistical analyses have given no evi-
dence of significance (Figure 5). Over the study period 
elastase serum levels of all patients declined continu-

ously with minor but not significant differences between 
all groups.

PCT serum levels were noted low on day 0 and day 
1 in all groups, followed by a sudden rise on day 2 which 
occurred in all three study groups and the placebo group. 
Subsequently, values declined again down to a level 
similar to that of day 1. Interestingly, PCT measure-
ments of the 1.0-mg/kg aselizumab group were running 
parallel to the other three groups but on a constant low-
er level. Significant differences were not evident at any 
time point (Figure 6).

In view of the insignificant results regarding the mea-
sured mediators it had to be examined if injury severity 
and the change in multiple organ function were at all re-
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flected by any of the measured parameters. Therefore, dif-
ferent correlations were analyzed cumulatively over all 
study patients. Injury severity in fact correlated with the 
degree of organ function (Goris MOF score; p < 0.02). For 
all inflammatory parameters their correlation with the cor-
responding daily MOF score was also analyzed. For all pa-
rameters significant (Figures 7 and 8) correlations with the 
MOF score could be noted, especially IL-6 and PCT most 
consistently correlated with the MOF score over the ob-
servation time. Yet, for none of the parameters a critical 
threshold could be identified to predict total outcome.

Discussion
The pathophysiology of MOF after major trauma is 
characterized by an inflammatory process involving dif-

ferent mediators and the neutrophil granulocyte as one 
of the key cells. The crucial step of events leading to 
neutrophil migration and increased vascular permeabil-
ity subsequently is the interaction between neutrophils 
and endothelial cells, which is mediated by adhesion 
molecules expressed on the surface of either cell type 
[26]. The adhesion molecule L-selectin, expressed on 
neutrophils, was identified to mediate the initial phase 
of transient adhesion [27]. The cell expression of L-se-
lectin as well as the serum concentration of soluble L-se-
lectin change significantly after trauma and may distin-
guish between patients developing organ failure and 
those who do not [28]. Therefore, L-selectin was sup-
posed to be a potential target for immunomodulatory 
therapy [29]. Experimental studies [18, 20] strongly sup-
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ported this hypothesis and in fact the same antibody 
(aselizumab) used in this study significantly reduced 
mortality in a hemorrhagic-traumatic shock model in 
baboons [19]. Considering the encouraging experimen-
tal data, this study was designed to evaluate the effect of 
L-selectin blockade on inflammatory parameters in 
trauma patients at risk of MOF.

Yet, in fact none of the measured parameters (IL-6, 
IL-10, C3a, neutrophil elastase, and PCT) revealed a 
significant difference between placebo and the different 
aselizumab groups. By contrast, all parameters consid-
ered to reflect the posttraumatic inflammatory response 
presented the well-known acute-phase response. Ex-
cept for complement factor C3a, which was depleted 
after trauma, IL-6, as well as IL-10, elastase and PCT 

increased within the first 3 days after trauma, meaning 
that all study patients have sustained an adequate injury 
which has resulted in a posttraumatic response of the 
immune system. However, this response was not influ-
enced by aselizumab at different dosages. According to 
previous reports cytokines and complement factors are 
potential activators of neutrophils on one hand [13, 14], 
but on the other hand activated neutrophils are also a 
potential source of cytokines [12]. Therefore, it could 
not be expected to totally avoid IL-6 and IL-10 as well 
as C3a release by anti-L-selectin but at least cytokine 
serum levels could have been diminished to some de-
gree in case there was a significant effect of anti-L-selec-
tin. As even neutrophil elastase was not different be-
tween placebo and aselizumab groups, it seems to be 
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evident that no neutrophil activity related to adhesion 
and subsequent mediator release was inhibited by an-
ti-L-selectin.

Various coefficients were also calculated for some 
of the monitored parameters in correlation to injury se-
verity and organ dysfunction, as previous studies have 
identified the IL-6/IL-10 ratio as a predictive indicator 
of MOF. The imbalance of these two cytokine in favor 
of IL-6 was reported to contribute to organ failure [5, 6]. 
PCT, C3a and IL-6 have been recommended as discrim-
inating parameters for sepsis and SIRS [10]. Indepen-
dently of anti-L-selectin administration, significant cor-

relations between cytokine serum 
levels as well as PCT and the Goris 
MOF score were also evident in this 
study.

The clinical course of all study 
patients as represented by the medi-
an total MOF score, the overall mor-
bidity and mortality were not influ-
enced by anti-L-selectin in this 
setting. There were only few trends 
in some of the parameters but no 
statistically significant differences 
between all study groups [30].

Different mechanisms can be dis-
cussed why anti-L-selectin had no ef-
fect on the inflammatory response 
after trauma. Gender distribution, 
which is different between groups, 
may have contributed to the nonsig-
nificant effect of aselizumab on the 
inflammatory parameters. The per-
centage of females is twice as high in 
the placebo group compared to any 
other aselizumab group. It has been 
reported that females are at lower 
risk of posttraumatic complications, 
which may be related to different sex 
hormone levels [31]. Therefore, the 
placebo group of this study may have 
responded to trauma by a low inflam-
matory reaction just because of the 
relatively high number of females. 
The time of drug administration, ini-
tially after trauma, is currently be-
lieved to be the best period of action 
for drugs to inhibit neutrophil migra-
tion. However, a longer time period, 

e.g., several days, may also be more beneficial. During 
the clinical trial aselizumab clearly presented dose-de-
pendent serum levels and was proven to sufficiently in-
teract with the neutrophil L-selectin (89% saturation of 
neutrophil L-selectin) in the phase I and II study [30]. 
However, it has to be considered that the remaining 10% 
of active L-selectin, not covered by the antibody, may be 
sufficient to mediate neutrophil migration initiating 
organ dysfunction. There is experimental evidence that 
> 90% L-selecting neutralization is required to achieve 
any significant attenuation of neutrophil adhesion [32]. 
For the antibody used in this study cross-linking with sur-
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face L-selectin was described as one mechanism for neu-
trophil activation and L-selecting shedding [33]. Shed-
ding of surface L-selectin may result in diminished 
neutrophil binding sites for the antibody and, in addition, 
some amount of the antibody may bind to the soluble 
L-selectin, as shown in vitro [28]. Thus, even higher con-
centrations of aselizumab may not necessarily result in a 
100% saturation of neutrophil L-selectin. As always in 
the case of antagonizing one mechanism other physiolog-
ical pathways besides the interaction of neutrophils and 
endothelial cells via the L-selectin adhesion molecule 
may also have come into play and thus may have over-
whelmed the effect of L-selectin inhibition [34].

Conclusion
All study patients have presented the typical acute in-
flammatory reaction in response to the sustained severe 
trauma. However, this response was not influenced by 
blocking the L-selectin adhesion molecule using the 
specific monoclonal anti-L-selectin antibody aselizum-
ab at different dosages.
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