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BACKGROUND AND SIGNIFICANCE 80 

Summary 81 
A standard dose of enoxaparin is used in high risk patients to prevent thromboembolic complications.  The 82 
prevention of deep vein thrombosis (DVT) is critical, as it can lead to long term venous stasis disease or pulmonary 83 
embolus (PE), which causes significant morbidity and mortality.  Recent data suggest that standard dosing of 84 
enoxaparin may be inadequate in the critically ill or obese patient.  Anti-Factor Xa levels (aFXa) measure the 85 
relative inhibitory activity of enoxaparin on the clotting process, but accuracy, cost, and availability remain 86 
problematic.  Therefore, using aFXa to determine if patients are receiving correct dosing to prevent DVT may be 87 
inadequate.  Thrombelastography (TEG®) is a real-time assay that can evaluate each step of clot formation and 88 
breakdown.  TEG® analysis has adequate sensitivity to detect enoxaparin induced changes in coagulation. 89 
 90 
We demonstrated, in a prospective non-interventional study, that TEG® can distinguish patients who will develop 91 
DVT while aFXa cannot.  Based on this study, we plan a prospective interventional study of patients receiving 92 
enoxaparin for DVT prevention.  Patients will be randomized to receive standard or variable dosing of enoxaparin.  93 
Patients in the variable dosing group will have enoxaparin dosing adjusted to achieve a preset level of 94 
anticoagulation as demonstrated by TEG®.  Outcomes compared between groups will include incidence of DVT, 95 
superficial venous thrombosis, bleeding complications, PE, and death. We hypothesize that TEG® based dosing is 96 
superior to standard dosing for the prevention of thromboembolic events without increasing the incidence of 97 
major bleeding complications. 98 

Background 99 
The prevention of venous thromboembolism (VTE) in critically ill or injured patients is a major concern.1, 2 100 
Decreased levels of natural anticoagulants, stasis, endothelial injury and impaired fibrinolysis contribute to the 101 
extended risk in this patient population.  Despite standard prophylaxis, the incidence of PE after trauma has been 102 
reported to be as high as 2 – 22%.3, 4 It is the third most common cause of death in major trauma patients who 103 
survive the first twenty-four hours.5 The prevalence of DVT is estimated to be up to 60% in untreated trauma 104 
patients.6 Management of prophylaxis is difficult in both the postoperative general surgery and trauma patient 105 
with closed head injury, pelvic fracture, and solid organ injuries due to the risk of hemorrhage.  Beginning with the 106 
landmark study by Geerts and coworkers 7, several groups have shown the efficacy of enoxaparin (Sanofi Aventis, 107 
Paris, France), a low molecular weight heparin (LMWH) over unfractionated low-dose heparin (LDH) and warfarin 108 
in the prevention of DVT in a wide array of patient populations. 8-10 109 

LMWH has been promoted as safe, effective, and able to be given without dose adjustment and laboratory 110 
monitoring.  Currently, there are no reproducible laboratory tests to monitor the efficacy of LMWH.  The relative 111 
inhibitory activity against Factor Xa and thrombin is the major difference between LMWH and LDH.11  Prothrombin 112 
times (PT) and partial thromboplastin times (PTT) do not reflect the efficacy of LMWH and aFXa levels fail 113 
uniformity in many laboratories.12-15 Although aFXa can be measured with some degree of accuracy in vitro, 114 
standardizing the results between laboratories for in vivo values proves difficult.  As a result, a uniform dosing 115 
regimen for thromboprophylaxis has been established as few options exist for measuring dosing effects of LMWH 116 
in special subgroups of patients (renal failure, morbid obesity)16-18.  Without a clinical measure of effectiveness, 117 
clinicians are unable to determine which patients will not be effectively anticoagulated and what dose would be 118 
required for adequate thromboprophylaxis. 119 

Thrombelastography (TEG®, Haemoscope Corporation, Niles, Illinois) is an excellent test for assessing overall 120 
coagulation.19 TEG® rapidly assesses the interaction of platelets with the protein coagulation cascade from the 121 
initial platelet-fibrin interaction, through platelet aggregation, clot strengthening, fibrin cross-linking, to eventual 122 
clot lysis.  A TEG® tracing can provide information on clotting factor activity, platelet function, and significant 123 
fibrinolysis in thirty to fifty minutes.  A fixed quantity of activated blood (360 microliters) is placed in a cup, which 124 
in turn is placed in a carriage assembly.  A pin affixed to a torsion wire is lowered into the cup, which begins to 125 
oscillate at a fixed rate and amplitude.  As the cup moves and clotting is initiated, the blood begins to adhere to 126 
the pin, which in turn deflects the torsion wire.  The deflection of the torsion wire increases as the clot 127 
strengthens.  Eventually, maximum amplitude is reached, after which fibrinolysis decreases adhesion to the pin, 128 
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which moves less and less.  The time until the initial clot formation, represented by the split in the tracing, is the R 129 
value (minutes) and represents the activity of the soluble coagulation factors (i.e. the ‘intrinsic’ and ‘extrinsic’ 130 
pathways).  The rate at which the clot strengthens is depicted by the angle made by the tracing, denoted by the 131 
alpha angle (degrees).  This primarily represents the activity of fibrinogen.  The maximum amplitude (MA) of the 132 
tracing is the overall clot strength (millimeters), and is a measure of platelet activity.  As fibrinolysis occurs, the 133 
deflection of the pin decreases, which decreases the overall amplitude of the tracing.  134 

 135 

Preliminary Data 136 
Currently, OHSU is conducting a prospective non-interventional study using the TEG® to assess coagulation in 137 
critically ill patients on prophylactic-dose enoxaparin.  Patients admitted to the trauma or surgical intensive care 138 
unit (ICU) receiving prophylactic dose enoxaparin are eligible for enrollment.  All dosing regimens are included in 139 
order to maximize clinical relevance (e.g. 30 mg twice daily, 40 mg daily, etc). Patients with dose-adjustments for 140 
decreased creatinine clearance are also considered eligible.  Patients on full-dose therapeutic enoxaparin or other 141 
forms of anticoagulation are excluded, as are patients who were initially on a prophylactic dose that was changed 142 
to full-dose for any reason. 143 
 144 
Each day, the patient sample is run in duplicate; one sample in kaolin TEG® cups and one sample in cups with 145 
kaolin and heparinase. Plain TEG® tracings (enoxaparin-active) represent the clotting activity of the patient’s blood 146 
with the retained effects of enoxaparin, while heparinase tracings (enoxaparin-neutralized) represent the inherent, 147 
activity of the patient’s blood without enoxaparin.    It would be expected, for example, that time to clot formation 148 
(R) would be longer with the enoxaparin-active assay than the enoxaparin-neutralized assay.  The difference is 149 
expressed as ΔR (Figure). 150 
 151 
Anti Factor-Xa activity was obtained each day for comparison with enoxaparin-active and enoxaparin-neutralized 152 
tracings.  Duplex examinations were obtained on a weekly basis in asymptomatic patients and earlier if DVT was 153 
suspected.   Computed tomographic angiography was performed if pulmonary embolism was suspected.  The 154 
incidence of DVT and PE were recorded.   155 
 156 
Comparison of enoxaparin-active and neutralized TEG® specimens in patients who did and did not develop DVT 157 
revealed several significant findings.  Despite initiation of enoxaparin thromboprophylaxis, there was a 28% DVT 158 
rate.  There was no significant difference (0.1 ± 0.1 minutes) between the R times of enoxaparin-active and 159 
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Enoxaparin-active 

R 
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R

ΔR 
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enoxaparin-neutralized samples in the DVT group (p = 0.13). However, a mean increase of 0.6 ± 0.2 minutes was 160 
observed between active and neutralized samples in the non-DVT group (p < 0.01).  Using linear regression analysis 161 
we defined a ΔR cutoff value of 1.0 minute.  Those patients in the ΔRunchanged group have a ΔR less than 1.0 minute 162 
suggesting their enoxaparin dosing is sub-thereapeutic and they are at higher risk for DVT.  Patients in the 163 
ΔRprolonged group have a ΔR greater than 1.0 minute and are more likely to be adequately dosed with enoxaparin.  164 
The DVT rate in the ΔRprolonged group was 18% and 36% in the ΔRunchanged group.   165 
 166 

 167 
Additionally, aFXa levels were not significantly different (p = 0.97) when comparing patients with DVT (0.14 ± 0.01) 168 
and without DVT (0.14 ± 0.01). 169 

Based on these data, TEG® is able to demonstrate functional anticoagulation above an enoxaparin-neutralized 170 
baseline.  The use of TEG® can identify patients on prophylactic dose enoxaparin who are at risk for developing 171 
DVT.  These at-risk patients will have a ΔR less than 1.0 minute.  TEG® may be more useful than the current gold 172 
standard of aFXa level in determining adequacy of prophylaxis against thromboembolism, as the data show no 173 
difference between aFXa levels when comparing patients with and without DVT. 174 

Research Significance 175 
Despite initiation of standard thromboprophylaxis with enoxaparin, patients still have a 2 - 30% risk for developing 176 
DVT7, 20.  Recently the Centers for Medicare & Medicaid Services (CMS) have proposed DVT and PE as “never 177 
events.”  CMS believes these conditions are reasonably preventable through proper care and will no longer pay at 178 
a higher rate if the patient acquires them during a hospital stay.  Using TEG® based enoxaparin dosing may 179 
significantly decrease the incidence of DVT in hospitalized patients, prevent a potentially fatal PE, avoid long-term 180 
complications of DVT, and help to minimize the financial burden on the patient and the healthcare system. 181 

STUDY DESIGN 182 

Hypothesis 183 
Enoxaparin dosed to maintain a TEG® ΔR greater than 1.0 minute will decrease the incidence of DVT compared to 184 
standard dosing. 185 

Specific Aim 1 186 
To compare TEG guided dosing of enoxaparin to standard dosing in the prevention of DVT.  187 
    188 
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Specific Aim 2 189 
To compare the incidence of thromboembolic complications including DVT, superficial venous thrombosis, PE, 190 
death, and bleeding complications in patients with standard prophylactic dose enoxaparin compared to TEG® 191 
guided dosing. 192 

Specific Aim 3 193 
To compare TEG characterization of enoxaparin prophylactic anticoagulation to anti-Xa level characterization in 194 
both standard dosing and TEG® guided dosing regimens. 195 

Experimental design 196 
This is a prospective randomized multi-center study in human subjects. 197 
 198 

Inclusion criteria Exclusion criteria

Inpatient initiated on enoxaparin thromboprophylaxis 

Age greater than 15 years 

Unable to obtain consent from patient or ARR

Presence of intracranial hemorrhage, brain injury 

Receiving therapeutic dose enoxaparin 

Receiving other forms of anticoagulation 

Receiving non-standard dosing regimen of enoxaparin 

Pregnant or lactating women 

 199 
Initiation of enoxaparin thromboprophylaxis will be done by the treatment team.  Once the treatment team has 200 
placed orders to start a patient on enoxaparin, potential subjects will be identified and enrolled in the study by the 201 
principle investigator, research associates, or research fellows.  Once enrolled, the subject will be randomized to 202 
receive standard dose enoxaparin (30 mg twice daily) or variable TEG® guided enoxaparin dosing.  Both dosing 203 
schedules will be administered subcutaneously.  The subject will be blinded, however the treatment team will have 204 
access to the subject’s medical record and knowledge of their enoxarapin dosing, and therefore blinding is not 205 
feasible.  As part of standard protocol in the ICU, all patients will undergo weekly ultrasound duplex examination of 206 
the lower extremities for presence of deep venous thrombosis. Data will be collected as described in the 207 
Confidentiality Procedures section of the Data Safety Monitoring plan and Appendix A. 208 
 209 
Each TEG® assay requires 0.36 mL of whole venous blood.  The blood will be drawn between four and six hours 210 
after the morning dose is administered, corresponding to maximum tissue levels of enoxaparin.  TEG® assays will 211 
be run in duplicate for each patient, with and without heparinase, which negates the effects of enoxaparin in the 212 
assay.  An additional 4.5 ml of whole blood will be taken during each TEG draw for the purpose of obtaining aFXa 213 
levels and other coagulation assays. This is to provide comparison to the TEG results as aFXa levels are the most 214 
commonly used test for enoxaparin therapy monitoring in clinical practice. No dose adjustment decisions will be 215 
made based on the aFXa results.  216 
  217 
After the initial 3 daily blood draws, patients in the control group will have blood samples drawn twice weekly until 218 
discharged from inpatient care or enoxaparin is discontinued by the treatment team.  If a control patient exceeds 219 
20 draws, he/she will be transitioned to once weekly draws. Patients in the TEG® guided enoxaparin dosing arm 220 
will have blood draws daily while dose adjustments are occurring.  Once the target ΔR is achieved 3 consecutive 221 
times, blood draws will occur twice weekly until the patient is discharged from inpatient care or enoxaparin is 222 
discontinued by the treatment team.  For blinding purposes the consent form will not designate this detail but 223 
rather state that blood may be drawn as often as daily or as little once a week.  224 

Given that the elimination half-life of enoxaparin is 4.5 to 7 hours, it will take approximately 28 hours to reach a 225 
steady state of concentration of 94% (four half-lives).  Once steady state is reached for those patients in the TEG® 226 
guided enoxaparin dosing arm, the dose of enoxaparin will be adjusted in 10 mg dose increments to reach a target 227 
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ΔR between 1.0 and 2.0 minutes.  Once a dose change has occurred, we will allow for steady state to be reached 228 
before making any additional dose changes. If the ΔR is greater than 2.0 minutes, the dose of enoxaparin will be 229 
decreased by 10 mg dose increments, followed by ample time for steady state to be reached, until the target ΔR is 230 
achieved.  The minimum dose a subject will receive is 30mg BID and the maximum dose will be 1mg/kg BID, which 231 
is considered therapeutic dosing. 232 

Patients that have either acute or chronic renal insufficiency (Cr clearance < 30) at the time of screening may still 233 
be enrolled, however they should receive a once daily dosing regimen.  If the participant’s renal insufficiency 234 
resolves (Cr clearance > 30) during their hospitalization then they will be changed to twice daily dosing.  A 20% 235 
decrease in total dose will be used once twice daily dosing resumes. Patients that have previously been enrolled in 236 
the study and develop acute renal insufficiency (Cr clearance < 30) during the course of their hospitalization will be 237 
changed to once daily (0900) dosing per current Lovenox dosing recommendations.  If/when the study 238 
participant’s renal insufficiency resolves (Cr clearance > 30) then twice daily dosing should be resumed.  A 20% 239 
decrease in total dose will be used once twice daily dosing resumes.  Following any dose adjustments, we will allow 240 
for steady state to be reached before performing additional TEGs® and Anti-Xa levels. If at any time the treatment 241 
team holds or discontinues enoxaparin, with the intent to restart, the subject will remain on study. When the 242 
enoxaparin is restarted, it will be restarted at the dose the patient was receiving prior to discontinuation and the 243 
study procedures will occur as described above.  244 

This study will include any patient admitted to the participating institutions who are started on enoxaparin by 245 
his/her treatment team.  Generally, patients ages 15 – 17 years who are admitted for traumatic injuries are 246 
admitted to the adult trauma service whether it be the adult trauma ICU or Ward/Floor.  They will then receive the 247 
same standard of care as patients 18 years and older.  Therefore, it is reasonable to include them in the study 248 
population based on each participating institutions IRB approval. 249 

All patients will be assessed daily by study personnel for bleeding complications or other complications. This will 250 
include observation of the patient at his/her bedside and review of the patient’s medical record.  If bleeding 251 
complications occur, subjects will be withdrawn from the study.  If interim analysis identifies a significant 252 
difference in bleeding complications between groups the study will be terminated. 253 

Non-TEG Sample Processing 254 
The additional 4.5 ml of whole blood collected with each draw will be spun down at 4° C and 3000 rpm for 10 255 
minutes by the clinical sites and the plasma collected.  Each site will be responsible for properly storing the blood 256 
samples they collect.  Samples will be kept in a -80°C freezer until they are sent to the DCC for analysis.  Depending 257 
on subject enrollment, samples may be sent in batches at a minimum on a quarterly basis but not more than on a 258 
monthly basis.  Blood samples will be shipped overnight on dry ice.  Once received by the DCC, laboratory 259 
personnel will inspect the samples’ integrity, document the conditions (i.e. thawed, etc), and promptly place them 260 
in the -80°C freezer located in MacKenzie Hall room 3145 for storage until it is time to run the assays discussed 261 
above.  All laboratory tests and samples will be overseen by Samantha Underwood.  262 
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Enrollment and Dosing Diagram 263 
  264 

Patient scheduled to start 
receiving enoxaparin as 

ordered by treatment team 

Consent obtained from patient 
or ARR? 

Patient not eligible 
for study 

Patient not eligible for study; 
will receive standard dose as 
ordered by treatment team. 

Patient randomized to 
standard enoxaparin dosing 

(control) or TEG® guided 
enoxaparin dosing 

Control: Enoxaparin 
dose doesn’t change 
during hospital stay. 

No 

Yes 

No 

Yes 

TEG® guided dosing: ΔR 
between 1.0 min and 2.0 min? 

Continue on same dose until 
enoxaparin discontinued by 

treatment team or until ΔR is 
< 1.0 min or > 2.0 min. 

Modify enoxaparin dose: 

1. If < 1.0 min, increase 
dose by 10 mg; 

2. If > 2.0 mg, decrease by 
10 mg. 

Re-evaluate at next 
TEG® assay: ΔR between 

1.0 min and 2.0 min? 

Yes 

No 
Yes

No
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Data and Power Analysis 265 
Subjects will be randomized into two groups.   For all normally distributed data, Student’s t-test will be used to test 266 
for significance (p <0.05).  Non-normally distributed data will be analyzed with Mann-Whitney U or Kruskal-Wallis 267 
H.  A Χ2 or Fischer’s exact test will be used to analyze categorical data. 268 
 269 
In a prospective observational study, researchers at OHSU showed that 20% of patients treated with enoxaparin 270 
developed DVT.  Patients with a ∆R greater or equal to 1.0 minute had a DVT frequency of 10.9% and patients with 271 
∆R less than 1.0 minute had a DVT frequency of 23.0%.  With a significance of 0.05 and a power of 80%, the sample 272 
size required to demonstrate a significant difference is 150 per arm.  This calculation represents a Χ2 analysis. 273 
 274 
To allow for patients who drop out of the study prior to hospital discharge, we will plan to enroll up to 320 patients 275 
between three sites. 276 

Informed Consent Process 277 
Study subjects or their Authorized Representative for Research (ARR) will be consented by a study investigator or 278 
study coordinator who is familiar with the study protocol and with completing the informed consent process.  279 
Potential study subjects will be given the time they need to read the consent and to consider whether or not to 280 
participate.  However, the time allotted for patients or ARRs to consider participation will be limited based on 281 
when the treating team schedules the first dose of enoxaparin to be administered.  If patients or their ARRs are not 282 
able to make a decision before the second dose is administered, the patient will not be enrolled in the study.  In 283 
addition, they will be given the opportunity to ask questions to the study team or treatment team.   It is expected 284 
that some patients recruited for this study will not be able to provide consent for themselves due to the nature of 285 
their injuries.  Consent under these circumstances will be obtained from their ARR.  The appropriate ARR will be 286 
identified by the ICU nursing staff and social worker.  If this person is not able to be present for the consent 287 
process, it will be completed via telephone using the telephone script included.  Research staff will contact ARRs 288 
from the nursing station in the ICU so that the patient’s nurse or another member of the treating team can confirm 289 
with the ARR that all questions regarding the study have been answered and that consent is given for the patient 290 
to participate in the study before signing as a witness on the informed consent document.  Should the ARR become 291 
available, his/her signature will be obtained.  In the absence of an ARR the patient will not be enrolled in the study 292 
and will receive the standard dose of enoxaparin as ordered by the treatment team. 293 
 294 
For subjects 15-17 years of age, the same informed consent process will be followed. The difference is that both 295 
the minors assent and a parent’s consent will be obtained for participation.  In the event the minor is unable to 296 
provide assent prior to randomization, consent will be obtained from a parent, then obtained from the minor once 297 
he/she is able to give it.  If the parent provides consent, but the minor refuses to provide assent, the minor will not 298 
be randomized into the study. 299 
 300 
All signed informed consent forms and study questionnaires will be kept in a locked cabinet in the study 301 
coordinator’s office.  Access to the informed consent forms and study documents will be limited to the PI, co-302 
investigators, and study coordinators. Informed consents will be destroyed a minimum of 3 years after completion 303 
of the study and with notification by the sponsor to do so. 304 

Potential Risks and Benefits for Participants 305 
The drug manufacturer lists increased risk of hemorrhage, elevated serum aminotransferases, thrombocytopenia, 306 
and irritation or hematomas at the site of injection as potential risks for patients given enoxaparin.  Increased risk 307 
of hemorrhage was seen in less than 5% of patients studied.  Aspartate (AST/SGOT) and alanine (ALT/SGPT) 308 
aminotransferase levels may increase to three times the upper limit of the normal laboratory reference range in 309 
about 6% of patients, but are reported to be fully reversible.  Patients may also be at risk for thrombocytopenia or 310 
local reactions such as mild irritation, pain, hematomas, ecchymosis, and erythema at the site of injection.  311 
However, as discussed previously, patients administered enoxaparin have a lower incidence of DVTs or PEs. 312 
 313 
 314 
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Participants will have at least one ultrasound for DVT screening prior to discharge from the hospital.  For many 315 
subjects, this will above routine monitoring provided by the treatment team(s).  Each participant’s coagulation 316 
status will be monitored via TEG.  In general, TEG results will not be used for making treatment decisions, except 317 
for enoxaparin dose adjustments in the treatment group, abnormal results will be report to the treatment team.  318 
They will then decide if they want to pursue additional standard of care testing and evaluation.  Additionally, 319 
participants will be closely monitored for bleeding complications or other complications.  This will include 320 
observation of the patient at his/her bedside and review of standard of care laboratory results, vital signs, and fluid 321 
intake/output,  322 
 323 
 324 
ADVERSE EVENT REPORTING 325 

Monitoring Of Adverse Events & Unanticipated Problems 326 
Subjects enrolled in this study will be monitored on a daily basis by the site PI or his/her designee.  In particular, 327 
the subjects will be monitored for any evidence of the risks listed above, to determine if there is an increased 328 
occurrence of these risks at higher than standard doses administered.  If subjects are discontinued form receiving 329 
enoxaparin, they will be monitored on a twice weekly basis for any change in status.   330 

Adverse Events 331 
An adverse event (AE) is any undesirable medical event occurring to a patient in a clinical trial, whether or not it is 332 
related to the product under evaluation. For the purpose of this study, this will include any event occurring after 333 
randomization through hospital discharge or death. This will not include any pre-planned procedures, unless the 334 
condition for which the procedure was planned has worsened since the time of randomization. 335 

Clinical Laboratory Adverse Event  336 
A clinical laboratory AE is any laboratory abnormality regarded as clinically significant (ie, an abnormality that 337 
suggests a disease and/or organ toxicity) and requires active management or intervention (ie, change of dose, 338 
discontinuation of study product, more frequent follow-up or diagnostic investigation).  339 
The site PI or his/her delegate must report all AEs by faxing or emailing the report form in Appendix B to the DCC. 340 
SAEs will be reported within 24 hours of knowledge of occurrence; AEs will be reported within 10 days of 341 
knowledge of occurrence.  342 

Serious Adverse Event  343 
A serious adverse event (SAE) is an experience that results in any of the following:  344 
• Death  345 
• A life-threatening experience  346 
• Prolongation of existing hospitalization  347 
• A persistent or significant disability/incapacity  348 
• A congenital anomaly/birth defect  349 
• Important medical events that may not result in death, be life-threatening, or require prolonged 350 

hospitalization, but may be considered a SAE when based upon appropriate medical judgment, they may 351 
jeopardize the patient and may require medical or surgical intervention to prevent one of the outcomes listed 352 
above.  353 

Severity Assessment Definitions  354 
• Not severe – May range from mild (awareness of signs or symptoms, no interference with the subject’s daily 355 

activities) to moderate (marked symptoms, moderate interference with the subject’s daily activities)  356 
• Severe – Considerable interference with the patient’s daily activities  357 

Relationship Assessment Definitions  358 
• Related – Good reasons and sufficient documentation assume a causal relationship  359 
• Possibly related – A causal relationship is conceivable and cannot be dismissed  360 



Page | 13  
 

 

• Not related – The event is most likely related to an etiology other than the study product  361 

Discontinuation of Medication 362 
The patient’s treating team will have the option to discontinue administration of enoxaparin any time they believe 363 
it is in the patient’s best interest.  Reasons for discontinuing the medication will be documented.  If any subject 364 
exhibits increased hemorrhage, thrombocytopenia, elevated aminotransferase levels, or any other life-threatening 365 
complication believed to be associated with administration of the enoxaparin, then the site PI and his/her designee 366 
will discuss discontinuing the medication with the treatment team if they have not already decided to stop 367 
administering the medication. 368 
 369 
DATA SAFETY MONITORING PLAN FOR HUMAN SUBJECT RESEARCH 370 

Independent Research Monitor 371 
The independent Research Monitor for this clinical trial is Thomas Deloughery, MD.  Dr. Deloughery is Medical 372 
Director of the Anticoagulation Clinic at OHSU and Professor of Hematology, Medicine, and Pediatrics.  As the 373 
Research Monitor, he will be responsible for reviewing adverse events as discovered or reported to the research 374 
team, helping to determine the relationship between the event and the dosing schedule, and to report to the 375 
OHSU IRB.  The Research Monitor will meet with the PI on a quarterly basis to discuss the overall progress of the 376 
study and the adverse events and other issues that have occurred in the previous quarter.  As part of his 377 
responsibilities, the independent Research Monitor will have the authority to stop the research protocol in 378 
progress, remove an individual subject from the study and take any steps necessary to protect the safety and well 379 
being of human subjects until the IRB assesses the independent Research Monitor’s report. 380 

OHSU Critical Care & General Surgery Data Safety Monitoring Board (DSMB) 381 
The DSMB is comprised of OHSU personnel with varying backgrounds and expertise. This board will serve as a 382 
resource for all critical care and surgical studies that do not already have another monitoring entity in place. 383 
 384 

Name Credentials Expertise Title Telephone E-Mail
Martin 
Schreiber 

MD Trauma/Critical 
Care; General 
Surgery 

Professor 503 494-7883 schreibm@
ohsu.edu 

Richard 
Mullins 

MD Trauma/Critical 
Care; General 
Surgery 

Professor 503 494-4880 mullinsr@
ohsu.edu 

Jennifer 
Watters 

MD Trauma/Critical 
Care; General 
Surgery 

Assistant 
Professor 

503 494-7449 watterj@
ohsu.edu 

Robert 
Martindale 

MD Trauma/Critical 
Care; General 
Surgery 

Professor 503 494-9145 martindr@
ohsu.edu 

Clifford 
Deveney 

MD General Surgery Professor 503 494-7758 deveneyc@
ohsu.edu 

James Dolan MD General Surgery Assistant 
Professor 

503 494-6900 dolanj@
ohsu.edu 

Daniel S. 
Hagg 

MD Medicine/ 
Pulmonary & 
Critical Care 

Assistant 
Professor 

503 494-7680 haggda@
ohsu.edu 
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Thomas 
Deloughery 

MD Hematology/ 
Oncology 

Professor 503 494-8534 delought@
ohsu.edu 

Lynn Boshkov MD Pathology Professor 503 494-8276 boshkovl@
ohsu.edu 

Per Thorborg MD, PhD Anesthesiology Professor 503 494-6895 Thorborg@
ohsu.edu 

Scott Sherry PA Trauma/Critical 
Care 

Instructor 503 494-2400 sherrys@
ohsu.edu 

Lynn Eastes RN, MS, 
ACNP-BC 

Nursing/Trauma/ 
 Critical Care 

Trauma 
Coordinator/ 
Trauma Nurse 
Practitioner 

503 494-7203 eastesl@
ohsu.edu 

Michael 
Lasarev 

MS Statistics Senior 
Instructor/ 
Research 
Associate 

503 494-3867 lasarevm@
ohsu.edu 

Charter 385 
To assist investigators in safety monitoring, a Data Safety and Monitoring Board (DSMB) has been established. This 386 
DSMB will serve as an independent group of experts available to monitor subject safety, outcomes, and efficacy 387 
during investigator-initiated research studies if and when a meeting is deemed necessary. The DSMB membership 388 
will include established practitioners in the varying fields of study to include critical care, general surgery, anesthesia, 389 
hematology, nursing and pathology.  390 

 391 
The DSMB consists of 13 voting members; 5 members will constitute a quorum for a particular study.  Individuals 392 
who are investigators or co-investigators of the safety data being reviewed will not be allowed to vote.  393 
Additionally, members must have no financial, scientific, or other conflict of interest with the trial.  DSMB 394 
Members are all practitioners with relevant clinical expertise and/or expertise in clinical trial methodology or 395 
biostatistics.  A Chairperson for the study will be selected in consultation with the PI prior to or at the first meeting.  396 
This person will be responsible for overseeing the meetings, developing the agenda and summarizing the meeting.  397 
The chair is the contact person for the DSMB.  The chairperson for this study is Thomas Deloughery, MD.   398 
 399 
This central DSMB serves as an additional human subjects protection, but does not supplant the regulatory 400 
requirement for the investigators to report serious and unanticipated adverse events to the OHSU IRB.  Furthermore, 401 
all PI’s understand that the DSMB has the responsibility for defining the frequency of its meetings, based on study 402 
enrollment rates and potential risk to participants, and that it may also establish “stopping rules” based on 1) how 403 
great a difference in effects is required to demonstrate clear clinical significance and make the data convincing to 404 
clinicians, and 2) statistical techniques designed to preserve the final significance level of the trial.  The DSMB may 405 
recommend continuation, modification or termination of the trial following each meeting, and will forward these 406 
recommendations to the PI.  The PI is responsible for reviewing and accepting these recommendations, and 407 
forwarding them to the OHSU IRB.  408 
 409 
 At the time of a meeting the DSMB responsibilities will include: 410 
• review the research protocol, informed consent documents and plans for data safety and monitoring 411 
• evaluate the progress of intervention trial(s), including participant recruitment, accrual  and retention, 412 

participant risk versus benefit, and other factors that can affect study outcome; 413 
• consider factors external to the study when relevant information, such as scientific or therapeutic developments 414 

that may have an impact on the safety of the participants or the ethics of the trial; 415 
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• make recommendations and assist in the resolution of problems  416 
• protect the safety of the study participants; 417 
• report on the safety and scientific progress of the trial;  418 
• make recommendations to the principal investigator and sponsor when applicable concerning continuation, 419 

termination or other modifications of the trial based on the observed beneficial or adverse effects of the 420 
treatment under study; 421 

• if appropriate, conduct interim analysis of efficacy in accordance with stopping guidelines which are clearly 422 
defined in advance of data analysis and have the approval of the DSMB; 423 

• insure the confidentiality of the trial data and the results of monitoring.  424 

Who will Monitor 425 
Data will be entered into a password protected database on the DCC server. Each site will receive training on data 426 
entry procedures. The DCC will monitor the data on a bi-weekly basis for potential errors and outliers. Queries will 427 
be forwarded to the respective study site for clarification and corrections will be done by the DCC as they are 428 
received.  429 
 430 
Adverse events will be documented on the Adverse Event Form (Appendix B) and forwarded to the DCC as outlined 431 
above. These will be reviewed as they are received.  432 
 433 
The PI and co-investigators will be responsible for verifying that the procedures are being performed as outlined in 434 
the approved protocol and for monitoring the safety and efficacy of the study, executing the DSMP, and complying 435 
with the reporting requirements. These duties will include providing a summary of any DSMB reports to IRB. 436 

Additionally, representatives of the Department of Defense may have access to study records. 437 

What will be Monitored 438 
Study staff will monitor for expected events outlined in the consent form as well as review subject medical records 439 
for unanticipated events.  440 
 441 
In the case of a DSMB meeting, blinded safety data will be communicated to all DSMB members or the 442 
chairperson. Any concerns noted should be brought to the attention of the DSMB Chairperson who will take 443 
appropriate action. These safety reports will be reviewed in an aggregate fashion by blinded treatment group. If 444 
there are significant numbers of adverse events, the DSMB may request that the treatment groups be unblinded to 445 
ensure there are not untoward side effects. 446 

How will it be Monitored 447 
Planned DSMB meetings will be scheduled after 25%, 50% and 75% of subjects have completed the study. The 448 
following circumstances would trigger an additional DSMB meeting:  449 
• An unexpected, related or possibly related death or potentially life-threatening event occurs.  450 
• Increased incidence of an anticipated event.  451 
• Any other reason for which the PI feels the safety of the study subjects may be compromised.  452 

Criteria for Action 453 
• Events will be reported as they are discovered by one of the study investigators or staff. During the interim 454 

analyses, if we discover that there is a statistically significantly higher rate of serious adverse events in any 455 
group, the study will be put on hold and DSMB meeting will be convened to determine if the study should be 456 
stopped.  457 

• If a study product is being administered to the patient, the intervention may be discontinued if the patient has 458 
an allergic reaction or any adverse reaction to the study product. Patients will continue to be monitored 459 
during their hospital admission for any additional adverse events and for clinical outcomes.  460 

• Stopping rules: 461 
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 If analysis after 25 %, 50% or 75% of patients have completed the study show that there is: � No 462 
difference between groups, and it is believed that additional patient enrollment will not change this, 463 
the study will be stopped.  464 

 A statistically significant difference in patient outcomes between groups, and it is believed that 465 
additional patient enrollment will not change this, the study will be stopped.  466 

Reporting 467 
Within 24 hours of becoming aware of an SAE, study staff will complete an Adverse Event Report Form, present 468 
the form to the PI for review, determination of causality and signature. The form will then be provided to the 469 
designated DSMB chairperson. Study staff will assist the chairperson in scheduling a DSMB meeting that will need 470 
to occur within 15 business days from the date the PI became aware of the event.  471 
 472 
The DSMB has the authority to change the causality and will provide the PI with a final report that will 473 
subsequently be submitted to the IRB within 3 business days of the meeting. The DSMB report will summarize the 474 
board’s discussion regarding any unexpected, related or possibly related deaths or potentially life-threatening 475 
event, any events that are occurring in an increasing incidence or other safety or efficacy issues reviewed by the 476 
DSMB.  477 
 478 
All relevant AE/UPs will be collected, documented, and reported to the each IRB per the reporting policy by a 479 
member of the study staff. For those events that require a DSMB meeting, the event will be reported to IRB within 480 
the reporting timeframes and a follow-up report will also be submitted once the DSMB report is available.  481 

Confidentiality Procedures 482 
All data will be reported in groups, and not as individual participants, when presented or submitted for publication. 483 
Appendix A provides a complete list of variables to be collected for each subject randomized into the study.  484 
REDCap (Research Electronic Data Capture) will be utilized for data capture and submission for this study. Data 485 
Collection Forms can be printed in .pdf format from RedCap if necessary.  Each site will be set up with a profile(s), 486 
or username(s), for designated study personnel in REDCap so that subject data can be entered at the site and 487 
securely submitted to the DCC.  Each site will only be able to view data they submit to the DCC.  REDCap was 488 
designed by Vanderbilt University specifically to support data capture.  Participants are given a unique identifier, 489 
separate from a patient's medical record number, to help ensure confidentiality. People involved in data collection 490 
will either logout of these programs or lock their workstation (or both) when they leave the area for any amount of 491 
time. Any printed forms will be stored in a locked filing cabinet at each site. Data will only be transmitted to the 492 
DCC electronically via RedCap to ensure confidentiality; paper data forms will not be accepted. 493 
 494 
 495 
  496 
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APPENDIX A: COMPLETE LIST OF VARIABLES 497 
Data collection forms will be available electronically and in .pdf format through RedCap. The following variables 498 
will be collected: 499 
 500 
Patient Data 501 
 Study ID 502 
 Patient Name 503 
 MRN 504 
 DOB 505 
 Date Enrolled 506 
 Date patient started on Lovenox 507 
 Time patient started on Lovenox 508 
 Patient Weight (in kilograms) 509 
 Patient Height (in meters) 510 
 Date of Admission 511 
 Date of Discharge 512 
 Reason of admission (0=general surgery; 1=Trauma) 513 
 Date admitted to ICU 514 
 Date transferred out of ICU 515 
 Gender (0=Female; 1=Male) 516 
 Duplex done? (0=No; 1=Yes) 517 
 Renal Failure? (0=No; 1=Yes) 518 
 Notes 519 
 Group (0=control; 1=experimental) 520 
 ISS 521 
 Polytrauma (0=No; 1=yes; Yes if AIS by region is >2 injuries for 2+ regions) 522 
Apache Variables (for 24hrs prior) 523 
 Temp (furthest value from 38C) 524 
 HR (furthest value from 75) 525 
 RR (furthest value from 19) 526 

MAP (if patient on pressors when lovenox started, use MAP just prior to starting pressors) 527 
 GCS (lowest) 528 
 Sodium (furthest value from 145.5 529 
 Potassium 530 
 Creatinine (furthest value from 1.5) 531 
 Hematocrit (furthest value from 45.5) 532 
 WBC (furthest from 11.5) 533 
 PaO2 (lowest) 534 
 pH 535 
 PCO2 536 
 FiO2 537 
 APACHE 538 
 539 
Patient OR Visits  540 
 Procedures 541 
 Date of Procedures 542 
 Was dose held for Procedure (Y/N) 543 
 544 
Comorbidities 545 
 Medical Issue 546 
  1=smoking 547 
  2=coronary artery disease 548 
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  3=peripheral vascular disease 549 
  4=diabetes 550 
  5=Hypercoagulable defect/history 551 
  6=Hypocoagulable defect/history 552 
  7=cancer 553 
  99=None 554 
 Date medical issue was diagnosed 555 
 556 
Injuries 557 
 Description of injury 558 
 Location of Injury 559 
 AIS Score 560 
 561 
TEG results 562 
 TEG Number 563 
 TEG Date 564 
 PICC used for Blood draw? 565 
  If yes, which side? 566 
 Laboratory Data 567 
  INR 568 
  aPTT 569 
  Fibrinogen 570 
  Anti Za 571 
  Hct 572 
  Platelets 573 
 TEG Data 574 
  Kaolin Data 575 
   R time 576 
   K Value 577 
   Alpha angle 578 
   MA 579 
   CI 580 
   LY30 581 
  Heparinase Data 582 
   R time 583 
   K Value 584 
   Alpha angle 585 
   MA 586 
   CI 587 
   LY30 588 
 Today’s lovenox dose is (in mg) 589 
 Dosing frequency (0=once daily; 1=BID) 590 
 Today’s weight or last recorded weight 591 
 Is today’s dose considered to be a therapeutic dose? (0=no, 1=yes) 592 
 593 
DVT (document every time a duplex is done) 594 
 Diagnosed with DVT? 595 
 Date of Ultrasound 596 
 Location of clot on duplex 597 
  Extremity (0=upper ext; 1=lower ext) 598 
  Above or below knee (0=below knee, 1=above knee) 599 
 Number on duplex (0=single; 1=multiple) 600 
 Side of body (0=right; 1=left; 2=bilateral) 601 
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 Clot resolved (0=unresolved; 1=resolved) 602 
 CTA chest results (if done) (0=no PE; 1=PE found, 99=NA, CTA chest not done) 603 
 604 
Blood Products 605 
 BPDate 606 
 Blood products transfused (enter the number of units for each product transfused) 607 
  PRBV 608 
  FFP 609 
  Platelets 610 
  Cryo 611 

Did this transfusion happen before or after the patient was started on lovenox? (0=pre, 1=post-lovenox) 612 
 613 
  614 
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APPENDIX B: SERIOUS ADVERSE EVENT REPORT FORM 615 
 616 
Study Title: Thrombelastography Based Dosing of Enoxpararin for Thromboprophylaxis: A Prospective 617 
Randomized Trial 618 
 619 
Site PI:      Site Name: 620 
 621 
Subject ID:     Event Date: 622 
 623 
Date PI became aware of event:  624 
 625 
Event report:    Initial    Follow-up  626 
 627 
Event(s): 628 
 629 
 630 
 631 
 632 
 633 
 634 
Information obtained from:    Subject    Medical record    Other, ______________ 635 
 636 
Brief description of event: 637 
 638 
 639 
 640 
Action taken: 641 
 642 
 643 
 644 
Causality:    Related     Possibly Related     Not related 645 
 646 
Event Severity Classification:   Serious, unexpected    Serious, expected 647 
 648 
Protocol/Consent Modification:   Not necessary     Necessary  649 
 650 
 651 

ATTESTATION: I certify that I have reviewed this information and any relevant records and 652 
conclude that the risk-benefit ration of the research continues to be acceptable, and that the risks 653 
are minimized to the greatest extent possible.  654 
 655 
 656 
Site PI’s Signature: _________________________   Date: ____/____/____ 657 

 658 
  659 
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APPENDIX C: CONSENT AND AUTHORIZATION FORM 660 

(Sample document; cannot be used without IRB approval; To be modified as needed to meet 661 
each site’s IRB requirements) 662 
 663 
 664 
TITLE:  Thrombelastography based dosing of enoxaparin for thromboprophylaxis: a 665 

prospective randomized trial 666 
 667 
PRINCIPAL INVESTIGATOR:  668 
 669 
CO-INVESTIGATORS:   670 
      671 
SPONSOR:   National Trauma Institute (NTI) and the Department of Defense (DoD) 672 
 673 
PURPOSE: 674 
In this form, the word “you” refers to you, your child, or the person you represent. You are 675 
invited to be in this research study because your primary physician has decided that you require 676 
treatment with a drug called low molecular weight heparin, or enoxaparin (Lovenox®), to slow 677 
down the clotting of your blood.  This drug is currently approved by The Food and Drug 678 
Administration (FDA) to prevent blood clots from forming. 679 

 680 
The purposes of this study are: 681 

  682 
1) to learn if an investigational test called the thrombelastogram (TEG) can better 683 

guide physicians in prescribing an effective dose of enoxaparin compared to 684 
standard doses recommended by the drug company in the prevention of deep 685 
vein thrombosis (DVT), or the formation of blood clots in deep veins, and 686 
 687 

2) to compare the rate of DVT, superficial blood clots in the veins, clots in the lungs, 688 
and other potential bleeding complications in patients receiving the standard 689 
dose of enoxaparin compared to patients receiving an enoxaparin dose that was 690 
based on the results of the investigational TEG test. 691 

 692 
We expect to have 300 subjects complete the study at 3 locations across the country with 100 693 
expected at Research Institution Name.  We may have up to 110 potential subjects sign this 694 
consent form to reach that goal. 695 
 696 
PROCEDURES:   697 
 Whole blood is comprised of four primary components that can be separated out: red blood 698 
cells, white blood cells, plasma and platelets.  Traditional blood tests measure clotting by testing 699 
only some parts of your blood.  The TEG test is different because it uses all parts of your blood 700 
(whole blood) and can measure how well your blood is able to form a clot, how quickly your 701 
blood clots, how strong the clot becomes, and how quickly your blood clots dissolve. 702 

 703 
Once you have started receiving enoxaparin, you will be randomly assigned (like flipping a coin) 704 
to one of two treatment groups. The two groups in this study are:  705 

• Group 1: enoxaparin, dose determined by your primary physician 706 
• Group 2: enoxaparin, modified dose based on results of the TEG test 707 

 708 
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This is a randomized study. You will not know what dose of enoxaparin you are receiving. This 709 
study is done this way because knowing which dose you are getting can change the results of 710 
the study.  If you are having serious side effects from the dose of enoxaparin you are receiving, 711 
the investigators can find out what you are receiving in order to help you.  Please ask the 712 
investigator if you have any questions at all about this kind of study. 713 
 714 
All subjects in this study will have the TEG done.  However, only subjects in Group 2 will have 715 
the TEG results used to adjust the dose of enoxaparin.  Group 1 subjects will receive the same 716 
dose of enoxaparin throughout the study. 717 

 718 
We will collect blood (about 5 milliliters, or one teaspoon) as often as daily or as little as once a 719 
week as long as you continue to receive enoxaparin or until you are discharged from the 720 
hospital. We will use part of your blood sample to run the TEG, and the rest to run the most 721 
commonly used test for monitoring enoxaparin levels (anti-Xa). We will attempt to coordinate 722 
this blood collection at the same time that you are having blood drawn for other tests your 723 
primary physician has ordered. If we cannot coordinate the timing with other tests, we will have 724 
to obtain a separate sample.  When possible, we will draw our sample from a usable, pre-725 
existing IV line that has already been placed by your primary healthcare team as a routine part 726 
of caring for you. 727 
 728 
Your treatment team may order ultrasound duplexes to screen for clots in your arms or legs.  729 
This is part of your standard care.  However, we will arrange for you to have at least one 730 
ultrasound duplex before you leave the hospital.  This one duplex will be provided by the study. 731 
 732 
We will review your medical record to determine whether you are receiving any other drugs that 733 
will affect your blood clotting and to document your age, height, weight, injuries, and any 734 
operations or procedures you’ve had since arriving here.   735 
 736 
Regardless of the group you are randomized to, your primary physician may choose to stop 737 
giving you enoxaparin at any time.  If this happens, we will no longer collect blood samples but 738 
will continue to review your medical records so that we may document if you do develop any 739 
blood clots during your hospital stay. 740 
 741 
If you have any questions regarding this study now or in the future, contact PI Name, MD at 742 
(XXX) XXX-XXXX or Study Coordinator Name at (XXX) XXX-XXXX.  743 

 744 
RISKS AND DISCOMFORTS:  745 
If we are unable to collect a blood sample from an existing IV line, we will need to draw blood 746 
from a vein in your arm.  You may feel some pain when your blood is drawn.  There is a small 747 
chance the needle will cause bleeding, a bruise, or an infection. 748 

 749 
You may have some side effects we do not expect because we will are still learning about the 750 
best way to determine dosing of enoxaparin. As your dose of enoxaparin may change 751 
throughout the study, you may be at increased risk for bleeding.  However, the risk of bleeding 752 
is a known side effect of enoxaparin regardless of your dose.  Your primary physician as well as 753 
the research team will carefully monitor you for signs of bleeding while you are receiving 754 
enoxaparin.  Regardless of which group you are assigned to, you may still develop a clot in your 755 
veins even though you are receiving enoxaparin.  However, we hope that using the TEG to 756 
evaluate how your blood is clotting while receiving enoxaparin will reduce the number of 757 
patients who still develop clots in their veins. 758 
 759 
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BENEFITS:  760 
You may benefit by participating in this study by additional ultrasound screening for deep vein 761 
thrombosis (DVT) prior to discharge from the hospital even if you are not showing any clinical 762 
symptoms (swelling and/or pain in your leg(s), changes in skin color, warmth around the 763 
affected area).  This will be done to definitively rule out any DVTs.   764 
 765 
ALTERNATIVES:  766 
You may choose not to be in this study.  Whether or not you choose to be in this study, your 767 
doctor will determine if you should be receiving enoxaparin while you are in the hospital. 768 
 769 
CONFIDENTIALITY AND PRIVACY OF YOUR PROTECTED HEALTH INFORMATION:  770 
May be modified based on individual IRB requirements 771 
We will not use your name or your identity for publication or publicity purposes. 772 
 773 
If you sign this form, you are agreeing that Research Institution Name may use and disclose 774 
protected health information collected and created in this research study.  The specific health 775 
information and purpose of each use and disclosure are described in the table below: 776 

 777 
Health Information Purpose(s) 

(Check as applicable) (Enter corresponding 
letter(s) from Purpose 
Categories) 

  Your complete existing health record ** a,b 

** If we are requesting existing health records that are located outside of Research Institution 
Name, you will need to complete an additional authorization to release these records to 
Research Institution Name. 

THE FOLLOWING CHECKED ITEM(S) WILL BE GENERATED/COLLECTED DURING THE COURSE OF THIS 
STUDY: 

  History and physical examinations  
Reports:   Laboratory   Operative   Discharge   Progress a,b 

  Tissue and/or blood specimens a,b 
  Other:             

Purpose Categories 
1. a. To learn more about the condition/disease being studied 
2. b. To facilitate treatment, payment, and operations related to the study 
3. c. To comply with federal or other governmental agency regulations 
4. d. For teaching purposes 
5. e. Other          
 778 

The persons who are authorized to use and disclose this information are the investigators listed 779 
on page one of this form, others at Research Institution Name who are participating in the 780 
conduct of this research protocol, and the Research Institution Name Institutional Review Board. 781 
The persons who are authorized to receive this information are the sponsor of the study, The 782 
National Trauma Institute, Oregon Health & Science University, The Office for Human Research 783 
Protections, The Department of Defense, and the National Center for Research Resources. 784 
 785 
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We may continue to use and disclose protected health information that we collect from you in 786 
this study for up to 7 years after the study is completed. 787 
 788 
While this study is still in progress, you may not be given access to medical information about 789 
you that is related to the study.  After the study is completed and the results have been 790 
analyzed, you will be permitted access to any medical information collected about you in the 791 
study.    792 
 793 
You have the right to revoke this authorization and can withdraw your permission for us to use 794 
your information for this research by sending a written request to the principal investigator listed 795 
on page one of the research consent form.  If you do send a letter to the principal investigator, 796 
the use and disclosure of your protected health information will stop as of the date he receives 797 
your request.  However, the principal investigator is allowed to use and disclose information 798 
collected before the date of the letter or collected in good faith before your letter arrives.  If you 799 
withdraw any tissue or blood samples that were collected from you, they either will be destroyed 800 
or stored without any information that identifies you.  Revoking this authorization will not affect 801 
your health care or your relationship with Research Institution Name. 802 
 803 
The information about you that is used or disclosed in this study may be re-disclosed and no 804 
longer protected under federal law.      805 
 806 
COSTS: 807 
Some of the procedures (administration of enoxaparin) in this study are part of the regular 808 
treatment for your condition.  This drug would be given to you even if you were not in this study.  809 
The costs for this drug will be billed to your insurance even if the dose you receive is greater 810 
than the standard dose.  If you are uninsured, you will be billed for them.  You will be billed for 811 
any costs your insurance does not cover.  You will not be billed for the costs of the blood draws 812 
done for the study tests or the tests themselves.  813 
 814 
LIABILITY:   815 
If you believe you have been injured or harmed while participating in this research and require 816 
immediate treatment, contact a member of the study team through the Research Institution 817 
Name paging operators at (XXX) XXX-XXXX. 818 

 819 
The National Trauma Institute does not offer compensation for injury. 820 
 821 
May be modified based on individual IRB requirements 822 

 823 
PARTICIPATION: 824 
If you have any questions regarding your rights as a research subject, you may contact the 825 
Research Institution Name at (XXX) XXX-XXXX.   826 
 827 
You do not have to join this or any research study.  If you do join, and later change your mind, 828 
you may quit at any time.  If you refuse to join or withdraw early from the study, there will be no 829 
penalty or loss of any benefits to which you are otherwise entitled. 830 

 831 
Your health care provider may be one of the investigators of this research study, and as an 832 
investigator is interested in both your clinical welfare and in the conduct of this study.  Before 833 
entering this study or at any time during the research, you may ask for a second opinion about 834 
your care from another doctor who is in no way involved in this project.  You do not have to be 835 
in any research study offered by your physician.   836 
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 837 
You may be removed from the study if the investigator stops the study, if your primary physician 838 
stops prescribing enoxaparin or if you develop a blood clot. 839 

 840 
If you choose to withdraw from the study, we will not collect any more blood from you and will no 841 
longer need to review your medical records. 842 

 843 
We will give you a copy of this consent form. 844 
SIGNATURES: 845 
Your signature below indicates that you have read this entire form and that you agree to be in 846 
this study.   847 
 848 
 849 
 850 
 851 
 852 
 853 
 854 
 855 
 856 
 857 
 858 
 859 
 860 

               861 
Subject signature (If 18 or older)      Subject name  Date 862 
 863 
 864 
               865 
Authorized Representative or Parent Relationship to subject         Date 866 
(if subject unable to provide consent) 867 
 868 
 869 
               870 
Person obtaining consent signature   Name printed  Date 871 

872 
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TELEPHONE CONSENT: 873 
If consent is obtained from the Participant’s Parent or Legal Representative, document the 874 
conversation below and obtain witness verification of consent. 875 
 876 
 877 
 878 
 879 
 880 
 881 
 882 
 883 
 884 
 885 
 886 
 887 
 888 
 889 
 890 
 891 
__________________________________________    892 
Participant’s Printed Name        893 
 894 
 895 
__________________________________________    896 
Parent’s or Authorized Representative’s Printed Name      897 
 898 
 899 
__________________________________________   _________________ 900 
Investigator’s Signature/Printed Name     Date 901 
 902 
 903 
__________________________________________   _________________ 904 
Witness’s Signature/Printed Name      Date 905 
 906 
  907 
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