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WoundStat Superior in Hemostatic Comparison

BY DOUG BRUNK

San Diego Bureau

SAN DIEGO — WoundStat, a hemo-
static agent approved in August 2007, is su-
perior to other combat hemostatic agents
used for combat and civilian trauma, re-
sults from a swine study demonstrated.
The product, marketed by TraumaCure
Inc., consists of a pure granular smectite
composite. In the study, it produced he-
mostasis in the face of high-pressure arte-

rial bleeding within 3 minutes. WoundStat
is currently used as a life-saving tool by the
U.S. military in Afghanistan.

“The study protocol was to hold for 3
minutes, but in subsequent studies and ob-
servations, 2 minutes was more than suf-
ficient for WoundStat to stop the hemor-
rhage,” Robert F. Diegelmann, Ph.D.,, said
at the annual meeting of the Wound Heal-
ing Society. It also would be simple for the
victim or medic to apply.

Dr. Diegelmann, professor of biochem-

istry and molecular biology, anatomy, and
emergency medicine at Virginia Com-
monwealth University, Richmond, led the
research team that developed WoundStat at
the university’s reanimation engineering
shock center.

He and his associates compared the per-
formance of WoundStat with Z-Medica
Corp.’s QuikClot zeolite granules and
QuikClot zeolite Advance Clotting
Sponge, HemCon Medical Technologies
Inc.’s chitosan bandage, and the U.S. Army

field gauze bandage in a lethal vascular in-
jury model developed by the Army (J.
Trauma 2007;63:276-84). The protocol in-
volved creating a 6-mm arteriotomy in a
vessel of 25 male swine. After 45 seconds
of hemorrhage, five animals each were
randomized to be treated with the Army
field bandage (control group), QuikClot
zeolite granules, the QuikClot zeolite Ad-
vance Clotting Sponge, the HemCon chi-
tosan bandage, or WoundStat.

The application of WoundStat, a pre-

IMPORTANT SAFETY INFORMATION

Risk of Serious Infections

Infections, including serious infections leading to
hospitalization or death, have been observed in patients
treated with ENBREL. Infections have included
bacterial sepsis and tuberculosis. Patients should be
educated about the symptoms of infection and closely
monitored for signs and symptoms of infection during
and after treatment with ENBREL. Patients who develop
an infection should be evaluated for appropriate
antimicrobial treatment and, in patients who develop
a serious infection, ENBREL should be discontinued.

Tuberculosis (frequently disseminated or
extrapulmonary at clinical presentation) has been
observed in patients receiving TNF-blocking agents,
including ENBREL. Tuberculosis may be due to
reactivation of latent tuberculosis infection or to new
infection. Data from clinical trials and preclinical
studies suggest that the risk of reactivation of latent
tuberculosis infection is lower with ENBREL than with
TNF-blocking monoclonal antibodies. Nonetheless,
postmarketing cases of tuberculosis reactivation have
been reported for TNF blockers, including ENBREL.
Patients should be evaluated for tuberculosis risk
factors and be tested for latent tuberculosis infection
prior to initiating ENBREL and during treatment.
Treatment of latent tuberculosis infection should be
initiated prior to therapy with ENBREL. Treatment of
latent tuberculosis in patients with a reactive
tuberculin test reduces the risk of tuberculosis
reactivation in patients receiving TNF blockers. Some
patients who tested negative for latent tuberculosis
prior to receiving ENBREL have developed active
tuberculosis. Physicians should monitor patients
receiving ENBREL for signs and symptoms of active
tuberculosis, including patients who tested negative
for latent tuberculosis infection.

Many of these serious infections occurred in patients
predisposed to infection because of concomitant
immunosuppressive therapy and/or their underlying
disease. Do not start ENBREL in the presence of sepsis,
active infections (including chronic or localized),

or allergy to ENBREL or its components. Use caution

in patients predisposed to infection, such as those
with advanced or poorly controlled diabetes.

Please see brief summary
of Prescribing Information
on adjacent pages.

Neurologic Events

TNF inhibitors, including ENBREL, have been associated
with rare cases of new onset or exacerbation of CNS
demyelinating disorders (some presenting with mental
status changes and some associated with permanent
disability). Transverse myelitis, optic neuritis, multiple
sclerosis, and cases of new onset or exacerbation

of seizure disorders have been observed in association
with ENBREL therapy. The causal relationship to
ENBREL therapy remains unclear. Exercise caution when
considering ENBREL for patients with these disorders.

Hematologic Events

Rare cases of pancytopenia, including aplastic anemia,
some fatal, have been reported. The causal relationship
to ENBREL therapy is unclear. Exercise caution in patients
who have a previous history of significant hematologic
abnormalities. Advise patients to seek immediate medical
attention if they develop signs or symptoms of blood
dyscrasias or infection. Consider discontinuing ENBREL
if significant hematologic abnormalities are confirmed.

Malignancies

In clinical trials of all TNF inhibitors, more cases of
lymphoma were seen compared to control patients. The
risk of lymphoma may be up to several-fold higher in RA
and psoriasis patients; the role of TNF inhibitors in the
development of malignancies is unknown. In clinical trials,
the incidence of malignancies other than lymphoma has
not increased with exposure to ENBREL and is similar
to what would be expected in the general population.

Hepatitis B Reactivation

TNF inhibitors, including ENBREL, have been associated
with reactivation of hepatitis B virus (HBV) in chronic
carriers of this virus. The majority of these reports
occurred in patients on concomitant immunosuppressive
agents, which may also contribute to HBV reactivation.
Prescribers should exercise caution in prescribing

TNF blockers for patients identified as carriers of HBV.

Adverse Events

The most commonly reported adverse events in RA
clinical trials were injection site reaction, infection,
and headache. In clinical trials of all other adult
indications, adverse events were similar to those
reported in RA clinical trials.
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mixed composite available in 5.5-ounce
packages, also involved the application of
200 mm Hg pressure over the product in
the wound for 3 minutes.

In all swine, fluid resuscitation began
at the time each product was applied,
with 500 mL of Hextend, followed by
lactated Ringer’s solution at 100
mL/min to achieve and maintain a
mean arterial blood pressure of 65 mm
Hg. The study’s primary end points
were survival, survival time, posttreat-
ment blood loss, and amount of resus-
citation fluid required.

All swine in the WoundStat group sur-
vived to 180 minutes and required only a

single application, Dr. Diegelmann said at
the meeting, held in conjunction with a
symposium on advanced wound care.
One animal in the HemCon chitosan
bandage group survived, but none of the
animals in the other groups survived.
He reported that survival and survival
times for animals in the WoundStat group
were significantly greater, compared with
those in all other groups. In addition,
posttreatment blood loss and lost-resus-
citation fluid volume were significantly
less for animals in the WoundStat group,

compared with all other groups.

Dr. Diegelmann disclosed that he is a
paid consultant for TraumaCure Inc. =
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The interaction of
whole blood and
WoundStat resulted
in the aggregated
red cells and
formation of fibrin
matrix seen in this
scanning electron
micrograph (3,300X)
of a sample fixed
during a span of 1
minute after the
addition of the blood.

Enbrel® (etanercept) Brief Summary

SEE PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION
INDICATIONS AND USAGE

ENBREL® s indicated for reducing signs and symptoms, inducing major
clinical response, inhibiting the progression of structural damage, and
improving physical function in patients with moderately to severely
active rheumatoid arthritis. ENBREL® can be initiated in combination
with methotrexate (MTX) or used alone.

ENBREL® is indicated for reducing signs and symptoms of moderately
to severely active polyarticular juvenile idiopathic arthritis in patients
ages 2 and older.

ENBREL® is indicated for reducing signs and symptoms, inhibiting the
progression of structural damage of active arthritis, and improving
physical function in patients with psoriatic arthritis. ENBREL® can be
used in combination with methotrexate in patients who do not respond
adequately to methotrexate alone.

ENBREL® is indicated for reducing signs and symptoms in patients with
active ankylosing spondylitis.

ENBREL® is indicated for the treatment of adult patients (18 years or
older) with chronic moderate to severe plaque psoriasis who are
candidates for systemic therapy or phototherapy.

WARNING

RISK OF INFECTIONS

Infections, including serious infections leading to hospitalization
or death, have been observed in patients treated with ENBREL®
(see WARNINGS and ADVERSE REACTIONS). Infections have
included bacterial sepsis and tuberculosis. Patients should be
educated about the symptoms of infection and closely monitored
for signs and symptoms of infection during and after treatment with
ENBREL®. Patients who develop an infection should be evaluated
for appropriate antimicrobial treatment and, in patients who develop
a serious infection, ENBREL® should be discontinued.
Tuberculosis (frequently disseminated or extrapulmonary at clinical
presentation) has been observed in patients receiving TNF-blocking
agents, including ENBREL®. Tuberculosis may be due to reactivation
of latent tuberculosis infection or to new infection. Data from
clinical trials and preclinical studies suggest that the risk of
reactivation of latent tuberculosis infection is lower with ENBREL®
than with TNF-blocking monoclonal antibodies. Nonetheless,
postmarketing cases of tuberculosis reactivation have been
reported for TNF blockers, including ENBREL®. Patients should be
evaluated for tuberculosis risk factors and be tested for latent
tuberculosis infection prior to initiating ENBREL® and during
treatment. Treatment of latent tuberculosis infection should be
initiated prior to therapy with ENBREL®. Treatment of latent
tuberculosis in patients with a reactive tuberculin test reduces the
risk of tuberculosis reactivation in patients receiving TNF blockers.
Some patients who tested negative for latent tuberculosis prior to
receiving ENBREL® have developed active tuberculosis. Physicians
should monitor patients receiving ENBREL® for signs and symptoms
of active tuberculosis, including patients who tested negative for
latent tuberculosis infection.

CONTRAINDICATIONS
ENBREL® should not be administered to patients with sepsis or with
known hypersensitivity to ENBREL® or any of its components.

WARNINGS

Infections

In post-marketing reports, serious infections and sepsis, include
fatalities, have been reported with the use of ENBREL®. Many of
the serious infections have occurred in patients on concomitant
immunosuppressive therapy that, in addition to their underlying
disease, could predispose them to infections. Patients who develop a
new infection while undergoing treatment with ENBREL® should be
monitored closely. Administration of ENBREL® should be discontinued if
a patient develops a serious infection or sepsis. Treatment with ENBREL®
should not be initiated in patients with active infections, including
chronic or localized infections. Physicians should exercise caution when
considering the use of ENBREL® in patients with a history of recurring
infections or with underlying conditions which may predispose
patients to infections, such as advanced or poorly controlled diabetes
(see PRECAUTIONS and ADVERSE REACTIONS: Infections).

Cases of tuberculosis have been observed in patients receiving TNF-
blocking agents, including ENBREL®. Tuberculosis may be caused by
reactivation of latent tuberculosis infection or new infection. Data from
clinical trials and preclinical studies suggest that the risk of
reactivation of latent tuberculosis infection is lower with ENBREL® than
with TNF-blocking monoclonal antibodies. Nonetheless, postmarketing
cases of tuberculosis reactivation have been reported for TNF blockers,
including ENBREL®. Patients should be evaluated for tuberculosis
risk factors and be tested for latent tuberculosis infection. Treatment
of latent tuberculosis infections should be initiated prior to therapy
with ENBREL®. Patients receiving ENBREL® should be monitored closely
for signs and symptoms of active tuberculosis. The possibility of
tuberculosis should be considered, especially in patients who have
traveled to countries with a high prevalence of tuberculosis or had
close contact with a person with active tuberculosis. All patients
treated with ENBREL® should have a thorough history taken prior to
initiating therapy.

In a 24-week study of concurrent ENBREL® and anakinra therapy, the
rate of serious infections in the combination arm (7%) was higher than
with ENBREL® alone (0%). The combination of ENBREL® and anakinra
did not result in higher ACR response rates compared to ENBREL®
alone (see CLINICAL STUDIES: Clinical Response and ADVERSE
REACTIONS: Infections). Concurrent therapy with ENBREL® and
anakinra is not recommended.

Neurologic Events

Treatment with ENBREL® and other agents that inhibit TNF have been
associated with rare cases of new onset or exacerbation of central
nervous system demyelinating disorders, some presenting with mental
status changes and some associated with permanent disability. Cases
of transverse myelitis, optic neuritis, multiple sclerosis, and new
onset or exacerbation of seizure disorders have been observed in
association with ENBREL® therapy. The causal relationship to
ENBREL® therapy remains unclear. While no clinical trials have been
performed evaluating ENBREL® therapy in patients with multiple
sclerosis, other TNF antagonists administered to patients with multiple
sclerosis have been associated with increases in disease activity.”
Prescribers should exercise caution in considering the use of ENBREL®
in patients with preexisting or recent-onset central nervous system
demyelinating disorders (see ADVERSE REACTIONS).

Hematologic Events

Rare reports of pancytopenia including aplastic anemia, some with a
fatal outcome, have been reported in patients treated with ENBREL®.
The causal relationship to ENBREL® therapy remains unclear. Although
no high risk group has been identified, caution should be exercised in
patients being treated with ENBREL® who have a previous history of
significant hematologic abnormalities. All patients should be advised
to seek immediate medical attention if they develop signs and
symptoms suggestive of blood dyscrasias or infection (e.g., persistent
fever, bruising, bleeding, pallor) while on ENBREL®. Discontinuation
of ENBREL® therapy should be considered in patients with confirmed
significant hematologic abnormalities.

Two percent of patients treated concurrently with ENBREL® and
anakinra developed neutropenia (ANC < 1 x 10%L). While neutropenic,
one patient developed cellulitis which recovered with antibiotic therapy.

Malignancies

In the controlled portions of clinical trials of all the TNF-blocking
agents, more cases of lymphoma have been observed among patients
receiving the TNF blocker compared to control patients. During the
controlled portions of ENBREL® trials, 3 lymphomas were observed
among 4509 ENBREL®-treated patients versus 0 among 2040 control
patients (duration of controlled treatment ranged from 3 to 24
months). In the controlled and open-label portions of clinical trials
of ENBREL®, 9 lymphomas were observed in 5723 patients over
approximately 11201 patient years of therapy. This is 3-fold higher
than that expected in the general population. While patients with
rheumatoid arthritis or psoriasis, particularly those with highly
active disease, may be at a higher risk (up to several fold) for the
development of lymphoma, the potential role of TNF-blocking therapy
in the development of malignancies is not known (see ADVERSE
REACTIONS: Malignancies)."

In a randomized, placebo-controlled study of 180 patients with
Wegener’s granulomatosis where ENBREL® was added to standard
treatment (including cyclophosphamide, methotrexate, and
corticosteroids), patients receiving ENBREL® experienced more
non-cutaneous solid malignancies than patients receiving placebo
(see ADVERSE REACTIONS: Malignancies). The addition of ENBREL®
to standard treatment was not associated with improved clinical
outcomes when compared with standard therapy alone. The use of
ENBREL® in patients with Wegener's granulomatosis receiving
immunosuppressive agents is not recommended. The use of ENBREL®
in patients receiving concurrent cyclophosphamide therapy is not
recommended.

Hepatitis B Virus Reactivation

Use of TNF blockers, including ENBREL®, has been associated with
reactivation of hepatitis B virus (HBV) in patients who are chronic
carriers of this virus. In some instances, HBV reactivation occurring
in conjunction with TNF blocker therapy has been fatal. The majority
of these reports have occurred in patients concomitantly receiving
other medications that suppress the immune system, which may also
contribute to HBV reactivation. Patients at risk for HBV infection
should be evaluated for prior evidence of HBV infection before
initiating TNF blocker therapy. Prescribers should exercise caution in
prescribing TNF blockers for patients identified as carriers of HBV.
Adequate data are not available on the safety or efficacy of treating
patients who are carriers of HBV with anti-viral therapy in conjunction
with TNF blocker therapy to prevent HBV reactivation. Patients who
are carriers of HBV and require treatment with ENBREL® should be
closely monitored for clinical and laboratory signs of active HBV
infection throughout therapy and for several months following
termination of therapy. In patients who develop HBV reactivation,
consideration should be given to stopping ENBREL® and initiating
anti-viral therapy with appropriate supportive treatment. The safety of
resuming ENBREL® therapy after HBV reactivation is controlled is not
known. Therefore, prescribers should weigh the risks and benefits
when considering resumption of therapy in this situation.

PRECAUTIONS

General

Allergic reactions associated with administration of ENBREL® during
clinical trials have been reported in < 2% of patients. If an anaphylactic
reaction or other serious allergic reaction occurs, administration
of ENBREL® should be discontinued immediately and appropriate
therapy initiated.

Caution: The needle cap on the prefilled syringe and on the SureClick”
autoinjector contains dry natural rubber (a derivative of latex) which
may cause allergic reactions in individuals sensitive to latex.

Information for Patients

Patients or their caregivers should be provided the ENBREL®
“Medication Guide” and provided an opportunity to read it and ask
questions prior to initiation of therapy. The health care provider should
ask the patient questions to determine any risk factors for treatment.
Patients developing signs and symptoms of infection should seek
medical evaluation immediately.

Latex Sensitivity Allergies

ENBREL® is provided as a single-use prefilled syringe, a single-use
prefilled SureClick™ autoinjector, or a multiple-use vial. The patient
or caregiver should be informed that the needle cap on the prefilled
syringe and on the SureClick™ autoinjector contains dry natural
rubber (a derivative of latex), which should not be handled by
persons sensitive to latex.

Administration of ENBREL®

If a patient or caregiver is to administer ENBREL® the patient or caregiver
should be instructed in injection techniques and how to measure and
administer the correct dose (see the ENBREL® (etanercept) “Medication
Guide”). The first injection should be performed under the supervision
of a qualified health care professional. The patient’s or caregiver’s ability
to inject subcutaneously should be assessed. Patients and caregivers
should be instructed in the technique as well as proper syringe and
needle disposal, and be cautioned against reuse of needles and syringes.
A puncture-resistant container for disposal of needles, syringes, and
autoinjectors should be used. If the product is intended for multiple use,
additional syringes, needles, and alcohol swabs will be required.

Patients with Heart Failure

Two large clinical trials evaluating the use of ENBREL® in the treatment
of heart failure were terminated early due to lack of efficacy. Results
of one study suggested higher mortality in patients treated with
ENBREL® compared to placebo. Results of the second study did not
corroborate these observations. Analyses did not identify specific
factors associated with increased risk of adverse outcomes in heart
failure patients treated with ENBREL® (see ADVERSE REACTIONS:
Patients with Heart Failure). There have been post-marketing reports
of worsening of congestive heart failure (CHF), with and without
identifiable precipitating factors, in patients taking ENBREL®. There have
also been rare reports of new onset CHF, including CHF in patients

without known preexisting cardiovascular disease. Some of these
patients have been under 50 years of age. Physicians should exercise
caution when using ENBREL® in patients who also have heart failure,
and monitor patients carefully.

Immunosuppression

Anti-TNF therapies, including ENBREL®, affect host defenses against
infections and malignancies since TNF mediates inflammation and
modulates cellular immune responses. In a study of 49 patients with RA
treated with ENBREL®, there was no evidence of depression of delayed-
type hypersensitivity, depression of immunoglobulin levels, or change
in enumeration of effector cell populations. The impact of treatment
with ENBREL® on the development and course of malignancies, as
well as active and/or chronic infections, is not fully understood (see
WARNINGS: Malignancies, ADVERSE REACTIONS: Infections, and
Malignancies). The safety and efficacy of ENBREL® in patients with
immunosuppression or chronic infections have not been evaluated.

Immunizations

Most psoriatic arthritis patients receiving ENBREL® were able to mount
effective B-cell immune responses to pneumococcal polysaccharide
vaccine, but titers in aggregate were moderately lower and fewer
patients had two-fold rises in titers compared to patients not receiving
ENBREL®. The clinical significance of this is unknown. Patients
receiving ENBREL® may receive concurrent vaccinations, except for
live vaccines. No data are available on the secondary transmission
of infection by live vaccines in patients receiving ENBREL® (see
PRECAUTIONS: Immunosuppression).

It is recommended that JIA patients, if possible, be brought up to
date with all immunizations in agreement with current immunization
guidelines prior to initiating ENBREL® therapy. Patients with a
significant exposure to varicella virus should temporarily discontinue
ENBREL® therapy and be considered for prophylactic treatment with
Varicella Zoster Inmune Globulin.

Autoimmunity
Treatment with ENBREL® may result in the formation of autoantibodies
(see ADVERSE REACTIONS: Autoantibodies) and, rarely, in the
development of a lupus-like syndrome or autoimmune hepatitis
see ADVERSE REACTIONS: Adverse Reaction Information from
pontaneous Reports), which may resolve following withdrawal of
ENBREL®. If a patient develops symptoms and findings suggestive of
a lupus-like syndrome or autoimmune hepatitis following treatment
with ENBREL®, treatment should be discontinued and the patient should
be carefully evaluated.

Drug Interactions

Specific drug interaction studies have not been conducted with
ENBREL® However, it was observed that the pharmacokinetics of
ENBREL® was unaltered by concomitant methotrexate in rheumatoid
arthritis patients.

In a study in which patients with active RA were treated for up to 24
weeks with concurrent ENBREL® and anakinra therapy, a 7% rate of
serious infections was observed, which was higher than that observed
with ENBREL® alone (0%) (see also WARNINGS). Two percent of
patients treated concurrently with ENBREL® and anakinra developed
neutropenia (ANC < 1 x 10%L).

In a study of patients with Wegener’s granulomatosis, the addition of
ENBREL® to standard therapy (including cyclophosphamide) was
associated with a higher incidence of non-cutaneous solid malignancies.
The use of ENBREL® in patients receiving concurrent cyclophosphamide
therapy is not recommended (see WARNINGS: Malignancies and
ADVERSE REACTIONS: Malignancies).

Patients in a clinical study who were on established therapy with
sulfasalazine, to which ENBREL® was added, were noted to develop
a mild decrease in mean neutrophil counts in comparison to groups
treated with either ENBREL® or sulfasalazine alone. The clinical
significance of this observation is unknown.

Carcil is, Mi is, and Impairment of Fertility
Long-term animal studies have not been conducted to evaluate the
carcinogenic potential of ENBREL® or its effect on fertility.
Mutagenesis studies were conducted in vitro and in vivo, and no
evidence of mutagenic activity was observed.

Pregnancy (Category B)

Developmental toxicity studies have been performed in rats and
rabbits at doses ranging from 60- to 100- fold higher than the human
dose and have revealed no evidence of harm to the fetus due to
ENBREL®. There are, however, no studies in pregnant women.
Because animal reproduction studies are not always predictive of
human response, this drug should be used during pregnancy only if
clearly needed.

Pregnancy Registry: To monitor outcomes of pregnant women exposed
to ENBREL®, a pregnancy registry has been established. Physicians
are encouraged to register patients by calling 1-877-311-8972.

Nursing Mothers

Itis not known whether ENBREL® is excreted in human milk or absorbed
systemically after ingestion. Because many drugs and immunoglobulins
are excreted in human milk, and because of the potential for serious
adverse reactions in nursing infants from ENBREL®, a decision should
be made whether to discontinue nursing or to discontinue the drug.

Geriatric Use

A total of 480 RA patients and 89 plaque psoriasis patients ages 65
years or older have been studied in clinical trials. No overall differences
in safety or effectiveness were observed between these patients and
younger patients. Because there is a higher incidence of infections in
the elderly population in general, caution should be used in treating
the elderly.

Pediatric Use

ENBREL® is indicated for treatment of polyarticular-course juvenile
idiopathic arthritis in patients ages 2 and older. For issues relevant
to pediatric patients, in addition to other sections of the label, see
also WARNINGS; PRECAUTIONS: Immunizations; and ADVERSE
REACTIONS: Adverse Reactions in Patients with JIA. ENBREL® has
not been studied in children < 2 years of age.

The safety and efficacy of ENBREL® in pediatric patients with plaque
psoriasis have not been studied.

ADVERSE REACTIONS

Adverse Reactions in Adult Patients with RA, Psoriatic Arthritis,
Ankylosing Spondylitis, or Plaque Psoriasis

ENBREL® has been studied in 1442 patients with RA, followed for up
to 80 months, in 169 patients with psoriatic arthritis for up to 24 months,
in 222 patients with ankylosing spondylitis for up to 10 months, and
1261 patients with plaque psoriasis for up to 15 months. In controlled
trials, the proportion of ENBREL®-treated patients who discontinued
treatment due to adverse events was approximately 4% in the indications
studied. The vast majority of these patients were treated with 25 mg






