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HEMOSTASIS ABSTRACTS 

 
Measurement of FVIII Inhibitor Titer Using a Chromogenic Bethesda Assay (CBA) in the 
Presence of Emicizumab (ACE910), a Humanized Bispecific Antibody Mimicking FVIIIa 
Cofactor Function 
 
J. Adamkewicz1, B. Kim1, D. Steinbuesch2 and A. Calatzis1 
 

1Genentech Inc., South San Francisco, California, USA and 2Roche, Basel, Basel-Stadt, Switzerland 
 
Background:  The measurement of FVIII inhibitors is an essential procedure in the management of 
patients with hemophilia A (PWHa) and commonly is performed using the Bethesda assay or 
modifications thereof. In brief, a patient plasma sample is mixed with normal pooled plasma, and 
residual FVIII activity of the mixture is measured by one-stage (clotting) assay for quantitation of the 
inhibitor titer. Emicizumab is a humanized bispecific antibody currently under clinical investigation for 
treatment of PWHa with and without inhibitors. Emicizumab simultaneously binds to FIXa and FX to 
accelerate the formation of FXa (Kitazawa T et al. Nat Med 2012). Unlike FVIII, emicizumab is neither 
inactivated by heat treatment, nor is its activity blocked by FVIII inhibitors. Therefore, the residual FVIII 
activity measured by one-stage method in Bethesda-type assays is falsely high in the presence of 
emicizumab, leading to an incorrect negative result despite the presence of FVIII inhibitors. However, 
emicizumab exhibits no cofactor activity on bovine FIXa-catalyzed bovine FX activation, and thus exhibits 
no activity in the FDA approved chromogenic FVIII tests marketed by Siemens (Tarrytown, NY) and 
Instrumentation Laboratory (Bedford, MA). The Chromogenic Bethesda Assay (CBA) (Miller CH et al. J 
Thromb Haemost 2012) uses a bovine chromogenic test format, and so we reasoned the CBA should be 
unaffected by the presence of emicizumab.  
 
Objectives:  To assess the suitability of the CBA method to measure FVIII inhibitor titer in plasma 
samples containing emicizumab.  
 
Methods:  Plasma samples from PWHa with and without inhibitors (George King Bio-Medical, Overland 
Park, KS; Affinity Biologicals, Ancaster, ON, Canada) were tested with and without the addition of 
emicizumab. Samples were thawed, heated, and centrifuged before being mixed in different ratios with 
imidazole-buffered normal pooled plasma (Precision BioLogic, Dartmouth, NS, Canada). After incubation, 
mixed samples were tested for residual FVIII activity using the Siemens chromogenic FVIII assay on STA-R 
Evolution (Stago, Parsippany, NJ). Inhibitor titers in Chromogenic Bethesda Units (CBU) were calculated 
based on the lowest sample dilution for which the residual activity fell between 25-75%. 
 
Results:  As expected, emicizumab showed no activity in the Siemens FVIII chromogenic assay when 
added to FVIII-depleted plasma. CBA results from hemophilia A samples (n=6) with known titers ranging 
from 1 to 96 BU correlated well with the manufacturer’s labeled titer (r2 = 0.98). Plasma samples 
without inhibitors (n=6) were tested in 20 replicates each over 3 days with no false-positive test results. 
The addition of emicizumab had no effect on the measured titers of either positive or negative samples. 
 
Conclusions:  The Chromogenic Bethesda Assay is a robust, accurate method for determination of FVIII 
inhibitor titer, with a low false-positive rate, and is not disturbed by the presence of emicizumab.  
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Effect of Emicizumab (ACE910) – A Humanized Bispecific Antibody Mimicking FVIIIa 
Cofactor Function – on Coagulation Assays Commonly in Use for Monitoring of 
Hemophilia A Patients 
 
J. Adamkewicz1, T. Soeda2, N. Kotani2, A. Calatzis1 and G. Levy1 

 

1Genentech Inc., South San Francisco, California, USA; and 2Chugai Pharmaceutical Co., Ltd., Gotemba, 
Shizuoka, Japan 
 
Background:  Emicizumab is a humanized bispecific antibody that functions as a FVIIIa mimetic, binding 
simultaneously to FIXa and FX to promote the formation of FXa (Kitazawa T, et al. Nat Med 2012). As its 
structure is distinct from FVIII, it cannot be neutralized by FVIII inhibitors, and due to its 4-5 week half-
life (Uchida N, et al. Blood 2016), emicizumab plasma concentrations are quite stable between weekly 
subcutaneous (SC) injections. Thus, emicizumab has the potential for use as a prophylactic agent and is 
currently being investigated for SC administration once weekly or less often for patients with hemophilia 
A with or without inhibitors.  
 
Objectives:  Describe the effect of emicizumab on coagulation laboratory tests.  
 
Methods:  The impact of emicizumab on activated partial thromboplastin time (aPTT) was investigated 
using 13 different reagents including varying activators (ellagic acid- or silica-based) and phospholipids 
(synthetic, animal, or plant-derived). In addition, its effect on one-stage FVIII assays, rotational 
thromboelastometry (ROTEM) analysis, two-stage chromogenic FVIII assays, and thrombin generation 
testing was evaluated. 
 
Results:  Emicizumab accelerates FIXa-catalyzed FX activation, a defined mechanism that can be 
detected by intrinsically activated assays, such as aPTT, one-stage FVIII assays and ROTEM analysis. 
Unlike FVIII, emicizumab does not require activation, a rate-determining step of intrinsically activated 
clotting assays. Therefore, emicizumab normalizes aPTT at lower concentrations of emicizumab than 
those projected to be seen in patients at the Phase 3 clinical trial dose (Yoneyama K, et al., Clin 
Pharmacol Ther 2016, 99:S33). This effect was seen regardless of type of aPTT reagent used. In turn, one-
stage clotting-based FVIII assays can report very high apparent FVIII activity levels in the presence of 
emicizumab when calibrated against FVIII. ROTEM analysis also shows a dose-dependent effect of 
emicizumab which normalizes at lower than expected emicizumab concentration. As a bispecific 
antibody that binds human FIXa and FX, emicizumab pharmacodynamic activity is detectable using two-
stage chromogenic FVIII methodologies that contain human FIXa and FX (e.g., Hyphen Biophen FVIII:C 
test). In contrast, chromogenic FVIII tests that utilize bovine proteins are insensitive towards emicizumab 
and, therefore, could be used to detect intrinsic or infused FVIII activity without emicizumab 
interference. Finally, thrombin generation testing also exhibited sensitivity to emicizumab, primarily 
using FXIa as the trigger.  
 
Conclusions:  Emicizumab has a defined mode of action and a potent effect on FIXa-catalyzed FX 
activation, which is measurable by a variety of assay systems. Chromogenic FVIII testing using human 
FIXa and FX can be used to detect in vitro emicizumab activity, and further assay options are being 
evaluated in the context of the ongoing clinical development of emicizumab.  
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Identifying the Educational Needs of Hematologists Regarding Factor VIII Assays  
 
D. Basoff1, M. Rasulnia2, D. Ungar1, N. Holot1 and D. Adcock3 
 
1Novo Nordisk Inc., Plainsboro, New Jersey, USA; 2M Consulting LLC, Plainsboro, New Jersey, USA; and  
3Colorado Coagulation, Laboratory Corporation of America® Holdings, Englewood, Colorado, USA 
 
Background:  Clinicians who manage patients with hemophilia A require accurate and precise laboratory 
results to effectively monitor factor VIII (FVIII) levels. FVIII activity is traditionally measured using a one-
stage clot-based assay; however a chromogenic assay may be more accurate, particularly in patients 
with non-severe hemophilia A.  
 
Objectives:  To understand the current knowledge gaps and educational needs of hematologists who 
order FVIII assay testing.  
 
Methods:  Adult and pediatric hematologists that currently manage patients with hemophilia A 
completed an internet survey assessing practice patterns surrounding the use of coagulation assays, 
attitudes and familiarity with chromogenic factor assays, and interest in future educational topics.  
 
Results:  51 hematologists completed the survey, of which 12 (24%) were affiliated with a hemophilia 
treatment center (HTC). The majority (86%) specialized in adult hematology. Among all respondents, 
most stated that they were familiar with assay interpretation (80%). When questioned specifically about 
chromogenic FVIII assays, the majority of respondents felt they were more accurate (63%) than clot-
based assays. However, a substantial proportion (35%) of respondents indicated that they did not have 
access to a chromogenic FVIII assay at their institution. Non-HTC physicians saw fewer hemophilia 
patients (13% saw more than 10 patients each week vs 84% of HTC physicians), reported less familiarity 
with how coagulation laboratories operate (56% vs 75%), and were about half as likely to have had 
previous “wet” laboratory training (36% vs 75%). Non-HTC responders also reported that they utilize 
chromogenic factor assays less frequently to assist in both diagnosis (46% vs 75%) and monitoring (33% 
vs 75%). Furthermore, a smaller proportion of non-HTC respondents expressed concerns regarding the 
reliability of traditional clot-based assays for both diagnosis (38% vs 67%) and monitoring (38% vs 75%). 
An interest in factor assay education was reported by 80% of all participants, with top areas of interest 
being available assays and best practices (39%), novel assays (15%), and assay quality (12%).  
 
Conclusions:  Physicians who did not work at an HTC reported less frequent utilization of chromogenic 
factor assays and were less concerned about the reliability of clot-based assays, possibly as a result of 
decreased patient volume and less familiarity with laboratory assay testing methods. There is a need for 
future continuing educational programs to illustrate cases of when to utilize chromogenic FVIII assays for 
diagnosis and monitoring to increase confidence among clinicians and to improve patient care.  

 
 
 
 
 
 
EQ-5D-5L Visual Analog Scale (VAS) Scores Across Subgroups of US Adults with 
Hemophilia with Varying Patient Characteristics: Results from the Pain, Functional 
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Impairment, and Quality of Life (P-FiQ) Study 

 
K. Batt1, L. Boggio2, A. Neff3, T. Buckner4, C. Kessler5, N. Iyer6 and D. Cooper6 
 
1Wake Forest School of Medicine, Winston-Salem, North Carolina, USA; 2Rush University Medical Center, 
Chicago, Illinois, USA; 3Cleveland Clinic, Cleveland, Ohio, USA; 4University of Colorado School of Medicine, 
Aurora, Colorado, USA; 5Georgetown University Hospital, Washington, District Of Columbia, USA; and 
6Novo Nordisk Inc., Plainsboro, New Jersey, USA 
 

Background:  Pain and functional impairment associated with joint disease are major problems for adult 
people with hemophilia (PWH) and may result in reduced health-related quality of life (HRQoL). 
Additionally, various participant characteristics potentially may be factors associated with reduced 
HRQoL.  
 
Objectives:  To evaluate differences in overall HRQoL “today,” measured via EQ-5D-5L VAS, between 
subgroups of PWH from the P-FiQ study with distinct demographic and treatment-related 
characteristics.  
 
Methods:  Adult male PWH with a history of joint pain or bleeding completed a pain history and 5 
patient-reported outcome (PRO) instruments: EQ-5D-5L with VAS, Brief Pain Inventory v2 Short Form 
(BPI), International Physical Activity Questionnaire (IPAQ), SF-36v2, and Hemophilia Activities List (HAL). 
HRQoL, measured via EQ-5D-5L VAS, was analyzed between subgroups across 12 sets of participant 
characteristics. Paired t-tests were used to determine significant (P < 0.05) differences between 
subgroups for each characteristic.  
 
Results:  In total, 381 adult males with hemophilia (A or B, with or without inhibitors, 70% severe) were 
enrolled in P-FiQ, with a median (Q1, Q3) age of 34 (26.3, 47.2) years. Most were currently employed 
(77%) and either overweight (36%) or obese (29%); 50% had a history of joint procedures or surgery, 
16% had HIV, and 51% had HCV (of these, 15% currently treated). VAS scores across subgroups (Table 1) 
demonstrated significantly higher HRQoL among participants who were younger ( < 45 years) vs older 
(≥45 years), working vs not working, had no history vs positive history of joint procedures, had no viral 
disease vs viral disease, and had no comorbidities (diabetes, cardiovascular disease, depression, or 
anxiety) vs comorbidities. No significant differences were found between subgroups across remaining 
characteristics: body mass index ( < 25 vs ≥25 kg/m2), educational status (attended college vs did not), 
household status (living alone vs with others), hemophilia severity (mild/moderate vs severe), current 
patient- and site-reported treatment regimens (on-demand vs routine infusions), and percentage of life 
on prophylaxis (0%-49% vs 50%-100%).  
 
Conclusions:  EQ-5D-5L VAS, indicating a broad measure of HRQoL “today,” had significantly lower scores 
among several participant groups associated with age ≥45 years, unemployment, history of joint 
procedures (likely a marker for more advanced hemophilic arthropathy), and the presence of HIV/HCV 
and other comorbidities. Interestingly, no significant differences in HRQoL were seen among hemophilia 
severities but participants with comorbidities demonstrated reduced HRQoL. A greater understanding of 
how individual patient factors, including other health-related conditions and demographic measures, 
impact overall HRQoL may inform and improve individualized management plans in the comprehensive 
care of adult PWH.  
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TRAVEL AWARD: 
 
Patient, Regional, and Center-Level Variation in Utilization of Orthopedic Surgical 
Interventions in Persons with Hemophilia: An Analysis of the American Thrombosis and 
Hemostasis Network (ATHN) Dataset 

 
T. Buckner1, D. Cheng2, A. Ginde1 and M. Manco-Johnson1 

 
1University of Colorado School of Medicine, Aurora, Colorado, USA; and 2American Thrombosis and 
Hemostasis Network (ATHN), Riverwoods, Illinois, USA 
 
Background:  Loss of joint function and pain due to arthropathy are the most prevalent long-term 
morbidities associated with hemophilia A and B, even in populations with high rates of prophylaxis use 
(Oldenburg J, et al. Blood 2015). Severe arthropathy, especially when it causes debilitating pain that 
impacts daily function, is often treated surgically, with interventions such as joint injection, osteotomy, 
arthrodesis, and total joint arthroplasty. Data describing utilization patterns of these procedures in US 
hemophilia treatment centers (HTCs) are lacking.  
 
Objectives:  To determine the impact of patient-level factors, HTC size, and geographic region on 
utilization of orthopedic surgical procedures in men and boys with hemophilia A or B.  
 
Methods:  We included all male enrollees with hemophilia A or B in the ATHN Dataset as of 6/30/2016. 
We developed a negative binomial multivariable regression model to estimate the relative contributions 
of independent variables to the lifetime prevalence of any orthopedic surgical procedure involving the 
ankle, knee, hip, shoulder, or elbow.  
 
Results:  Data from 12,324 persons with hemophilia (PWH) were included in the study, of whom 1,361 
(11%) had a history of at least one orthopedic surgical procedure. Patient and HTC characteristics are 
shown in Table 1. We found that older age, increasing hemophilia severity, and having a history of 
inhibitor increased the odds of having had an orthopedic surgical procedure (Table 2). Surgery was more 
common in individuals with hemophilia A compared to hemophilia B (OR 1.28, 95% CI 1.08-1.51), as well 
as in those with severe or moderate hemophilia compared to mild hemophilia (OR 2.14 and 1.34, 95% CI 
1.74-2.65 and 1.08-1.68, respectively). PWH with health insurance were more likely to have had surgery 
than those without. While current prophylaxis use was associated with a higher likelihood of having had 
surgery (OR 2.2, 95% CI 1.83-2.64), for every 10% increase in the proportion of life on prophylaxis, the 
odds of having had surgery decreased by 9% (p < .001). Race/ethnicity and history of HIV or HCV did not 
have significant effects on the outcome. The likelihood of PWH having a history of an orthopedic surgical 
procedure varied significantly among the eight HTC regions, and being at a large (>150 patients) or 
medium (51-150 patients) HTC also increased the odds of surgery compared to small (≤50 patients) 
HTCs.  
 
Conclusions:  As expected, use of orthopedic interventions is driven in part by patient and disease 
characteristics. Our results also show that PWH are less likely to undergo orthopedic surgical 
interventions if they attend a small-sized HTC or live in the Mid-Atlantic region. These findings suggest 
that factors beyond patients’ joint status affect the decision of whether to pursue orthopedic surgery as 
a treatment for hemophilic arthropathy. Further investigation of the availability of orthopedic surgeons, 
access to hospitals capable of surgical management of PWH, and differences in HTC regional practice 
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patterns is warranted.  
 
Tyler W. Buckner, MD, received a 2015 HTRS/ATHN DREAM Award from the Hemostasis and Thrombosis 
Research Society (HTRS) and the American Thrombosis and Hemostasis Network (ATHN), which was 
supported by Shire. The authors acknowledge the dedicated efforts of the 135+ ATHN-Affiliated 
Hemophilia Treatment Centers and their patients for contributing to the ATHN dataset.  
 

 
 



9 
 

 
 
 
 
 
 

 
 



10 
 

TRAVEL AWARD AND ORAL PRESENTATION: 
 
Evaluation of the Response to Desmopressin in Hemophilia A Carriers and Normal 
Controls: Preliminary Results 

 
V. Candy1, J. Grabell1, L. Thibeault1, L. Harpell1, M. Bowman1, D. Good1, R. Sidonio2 and P. James1 

 

 1Queen's University, Kingston, Ontario, Canada; and 2Emory University School of Medicine, Atlanta, 
Georgia, USA 
 
Background:  Although hemophilia A carriers have historically been considered asymptomatic, it is 
increasingly recognized that many carriers experience abnormal bleeding. Hemophilia A carriers, 
including those with normal Factor VIII (FVIII) levels (>50%), have increased bleeding scores compared to 
controls and have decreased health related quality of life. However, despite this recognition, little is 
understood about the underlying pathophysiology and optimal treatment of these symptoms. Although 
desmopressin (DDAVP) is often used to treat mild hemophilia A, its efficacy in carriers of hemophilia A 
has not been extensively studied.  
 
Objectives:  This study aims to compare the laboratory response to DDAVP, a medical stress surrogate, 
in hemophilia A carriers to normal controls. We hypothesize the bleeding tendency in hemophilia 
carriers is due to a reduced ability to elevate and sustain FVIII and VWF levels compared to normal 
women.  
 
Methods:  Female carriers of hemophilia A, >18 years of age were eligible for the study. Carriers were 
excluded if they had another potential cause of bleeding. Normal controls were women with no serious 
medical history, 18-50 years of age. Following informed consent, all subjects had their bleeding assessed 
by the ISTH-BAT. DDAVP (0.3 mcg/kg) was administered either IV or SQ and blood was taken pre-
administration and 1, 2, and 4 hours after administration and assessed for FVIII level, VWF antigen 
(VWF:Ag), VWF activity (VWF:RCo or VWF:GPIbM), VWF propeptide (VWFpp):Ag ratio, ABO blood type, 
thromboelastography (TEG) and thrombin generation.  
 
Results:  13 hemophilia A carriers and 5 normal controls have been enrolled to date. Table 1 contains 
baseline characteristics for carriers and controls. Hemophilia A carriers were significantly older, had 
significantly higher ISTH-BAT bleeding scores (8 vs. 1, p=0.008) and significantly lower baseline 
VWFpp:Ag ratio (1.00 vs. 1.55, p=0.024) compared to controls. Table 2 examines the laboratory response 
to DDAVP. Carriers had a significantly lower increase in FVIII level compared to controls (0.85 IU/mL and 
2.31 IU/mL, p=0.0008). Interestingly, when we examined the fold change in FVIII, VWF:Ag, and VWF 
activity 4 hours post DDAVP, all three were significantly lower in carriers compared to controls (p=0.045, 
p=0.043, p=0.035). Even when only carriers with normal baseline FVIII levels (n=8) were compared to 
controls, the change in FVIII level and the fold change in VWF:Ag and VWF activity at 4 hours remained 
significantly lower in carriers (p=0.004, p=0.049, p=0.018). Neither TEG nor thrombin generation were 
significantly different between carriers and controls for any analyses.  
 
Conclusions:  These data suggest hemophilia A carriers may have a reduced ability to increase and 
sustain FVIII and VWF levels compared to normal women. Analysis of a larger data set may allow further 
elucidation of the pathophysiology of carrier bleeding and of the effectiveness of DDAVP in hemophilia A 
carriers.  
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Glanzmann Thrombasthenia Platelets Compete with Transfused Platelets Reducing the 
Haemostatic Impact of Platelet Transfusions 

 
M. Carcao1, V.Bouskill2, S. Al-Battat1, W. Lau3, V. Blanchette1, W. Kahr1, G. Rivard4 and M. Rand5  
 
1Division of Haematology/Oncology and Child Health Evaluative Sciences, Research Institute, The Hospital 
for Sick Children, University of Toronto, Toronto, Ontario, Canada; 2Department of Nursing, The Hospital 
for Sick Children, Toronto, Ontario, Canada; and 3Department of Paediatric Laboratory Medicine, The 
Hospital for Sick Children, Toronto, Ontario, Canada; 4Department of Paediatrics, Division of 
Haematology/Oncology, CHU Sainte-Justine, Montreal, Quebec, Canada; 5Departments of Laboratory 
Medicine & Pathobiology, Biochemistry and Paediatrics, University of Toronto; and Physiology and 
Experimental Medicine, Research Institute, The Hospital for Sick Children, Toronto, Ontario, Canada 
 
Background:  Glanzmann thrombasthenia (GT) is a severe, rare, predominantly mucocutaneous, 
autosomal recessive bleeding disorder. GT patients have normal platelet counts and morphology, but 
show absent/severely reduced platelet aggregation owing to defective function/absence of the 
fibrinogen receptor glycoprotein (GP) IIb-IIIa. Management of GT involves preventing bleeds plus the 
expeditious management of bleeds that do occur. For persistent or severe bleeding, despite use of local 
measures and non-specific haemostatic agents or for patients undergoing major surgery, platelet 
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transfusions are recommended.  
Since GT patients have normal platelet counts, a post-transfusion platelet count is of limited value to 
accurately assess the transfusion response, given normal fluctuations observed in platelet counts within 
all patients. Thus, there is a need for an easily performed, readily available laboratory measure of the 
response to platelet transfusions in GT patients.  
 
Objectives:  We evaluated both in vivo and in vitro, the Platelet Function Analyzer (PFA-100®) as a 
possible laboratory measure of response to platelet transfusions in 4 patients with GT.  
 
Methods:  All 4 patients (table 1) showed the typical aggregation response defects seen in GT, lacked 
CD41 (GPIIb) by flow cytometry, and were compound heterozygotes for GT. They underwent PFA-100 
testing post-platelet transfusions on 7 separate occasions; reasons for platelet transfusions were 
bleeding failing to respond to local measures along with repeated infusions of rFVIIa and tranexamic acid 
(n=5) and prior to wisdom teeth extraction (n=2).  
We performed in vitro studies using different proportions of citrated blood from one of the patients [pt 
2 (table 2)] mixed with blood from a normal control donor. We also mixed blood from the same control 
with blood from a patient with gray platelet syndrome (GPS) with a low platelet count (36 X 109/L) but 
normal hematocrit.  
 
Results:  For all 7 platelet transfusions, no apparent improvement in PFA-100 closure times (CTs) post-
transfusion was observed. This lack of improvement in CTs was not a result of low Hb (normal in 3 / 7 
episodes) or because of anti-platelet antibodies (not demonstrated in any patient despite repeated 
testing). Our in vitro studies showed that a mixture containing 75% normal control blood (vs 25% GT 
blood) was required to correct the PFA-100 CTs in GT patient blood, while only 25% control blood (vs 
75% GPS blood) was sufficient to correct the PFA-100 CTs in GPS patient blood.  
 
Conclusions:  When GT patients are given a standard (pooled/apheresis) platelet transfusion (10 ml/kg) 
in the setting of a bleed, most of the platelets adhering to the injury site will still be the endogenous GT 
platelets as these are in the majority and not the transfused normal platelets. In this situation, we 
believe that the GT platelets, which are capable of adhering to sites of vascular injury but then are 
unable to allow for normal platelet aggregation, will interfere with the ability of the transfused normal 
platelets to adhere and then aggregate; in essence, the GT platelets “get in the way” of the normal 
platelets. We believe that this may explain the lack of improvement in PFA-100 CTs following standard 
platelet transfusions and the in vitro findings.  
Our results should cause clinicians to consider transfusing larger doses of platelets to dilute circulating 
GT platelets and allow a larger proportion of normal transfused platelets to adhere and aggregate at 
bleeding sites in GT patients, particularly those with organ/life-threatening bleeding.  
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Trends in Hemophilia Clinician Prescribing Practices: 1999 and 2015 

 
R. Curtis1, M. Koerper2, B. Riske3 and J. Baker4 

 
1Hemophilia Utilization Group Studies, Walnut Creek, California, USA; 2UCSF School of Medicine, San 
Francisco, California, USA; 3University of Colorado, Aurora, Colorado, USA; and 4Center for Inherited 
Blood Disorders, Santa Ana, California, USA 
 
Background:  Hemophilia is a rare and costly genetic bleeding disorder with serious and potentially fatal 
complications, further challenged by shortages of dedicated expert hematologists. While factor 
replacement therapy represents over 90% of US hemophilia treatment costs, and extended half life (EHL) 
therapies are entering the US market, national prescribing practice trends are poorly understood. As 
most US hemophilia treaters are members of the Hemostasis and Thrombosis Research Society (HTRS), 
the HTRS annual conference posed a unique opportunity to collect longitudinal trends in prescribing 
practices.  
 
Objectives:  To characterize US hemophilia treater prescribing practices over time, and to provide a 
baseline to compare changes in factor concentrate usage as patients transition to EHL products. 
 
Methods:  All Hemophilia Treatment Center (HTC) clinicians attending the closing plenaries of the HTRS 
1999 and 2015 conferences were invited to join they survey. Forty-one clinicians completed the survey in 
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1999 and 53 in 2015. In 2015 42 were physicians, 8 were Nurse Practitioners or Registered Nurses, and 3 
declined to state. The 2015 survey was updated to reflect newly developed EHL products.  
 
Results:  Reasons for modifying dosage changed over time. Weight-based dosing is used for factor 
treatment, but vial sizes vary, and dosing is prescribed to the nearest unit within 5 – 10%. “Rounding up” 
due to vial sizes available, the most common reason in 1999, fell from 88% to 66% in 2015. In 2015, 
“half-life and recovery study results” was the most common reason for dosage modification, reported by 
85% of respondents. This option was not present in the 1999 survey. Among the 2015 respondents, 48% 
adjusted dosage when using EHL Factor VIII and 53% when using EHL Factor IX.  
Respondents in 2015 indicated average doses for routine and major bleeds, and frequency of prescribing 
primary and secondary prophylaxis and immune tolerance by patient age. For FVIII, 54.7% prescribed 20-
30 IU/kg FVIII for routine bleeds, and 59.6% prescribed 51-55 IU/kg for major bleeds. For FIX, 51.9% 
prescribed >40 IU/kg FIX for routine bleeds, and 86% prescribed >60 IU/kg for major bleeds. 68% 
prescribed primary prophylaxis for children < 4 years old all the time, and 27% prescribed secondary 
prophylaxis for adults. 75% prescribed immune tolerance induction all the time in pediatric patients, 
while 24% prescribed it for adults all the time.  
Results also indicate a trend towards higher doses for FIX patients and more frequent use of primary 
prophylaxis and immune tolerance induction in pediatric patients between 1999 and 2015.  
 
Conclusions:  The longitudinal physician prescribing practices survey provides useful baseline and trends 
data on a small but important sample of hemophilia treaters nationwide.  
 
 
 

Case Report of a New 2N Von Willebrand Factor Mutation 

 
M. Evans and M. Eyster 

 
Penn State Health Milton S. Hershey Medical Center, Hershey, Pennsylvania, USA 
 
Introduction:  Men and boys who present with bleeding associated with low FVIII levels are assumed to 
have Hemophilia A (HA) until proven otherwise. Routinely available assays may not easily distinguish 
mild HA from the 2N variant of von Willebrand Disease (VWD). We present a case that highlights the 
importance of recognizing this diagnosis, the role of genetic testing, and the identification of a 2N variant 
that has not been previously described.  
 
Case Presentation:  In 1988, a young boy of 5 years of age was diagnosed with mild HA after presenting 
with mild bleeding episodes following minor trauma. Initial work-up revealed a FVIII activity of 8% with a 
von Willebrand Factor (VWF) antigen of 80%, VWF activity: RCo of 60% and a normal VWF multimer 
pattern. Supporting a diagnosis of HA was a family history of a younger brother who was diagnosed with 
mild HA with similar results, and a sister with normal VWF levels and a FVIII of 44% thought to be 
indicative of a HA carrier.  At age 31, he underwent an open reduction and internal fixation of a finger 
fracture. An inhibitor screen pre-surgery was negative. Recovery studies at time of surgery revealed a 
suboptimal peak response to infused recombinant FVIII. Unfortunately, he required prolonged treatment 
with recombinant FVIII and had a poor outcome with pain and a residual deformity of his finger.  
Coincidentally, a DNA Hemophilia A mutational analysis performed through the My Life, Our Future 
genome project did not identify a F8 variant.  Subsequently, a VWF:FVIII binding assay revealed 
decreased binding of FVIII to VWF (ratio of 0.19) suggesting a diagnosis of Type 2N VWD. Sequencing of 
exons 18-20 of his VWF gene revealed a homozygous variant c2390T>G in exon 18 leading to a 
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pLeu797Arg substitution. This specific variant has not been previously reported in the Von Willebrand 
Factor Variant Database.  A repeat finger surgery was performed with a VWF:FVIII plasma concentrate 
with excellent FVIII recovery and improved surgical outcome.  
 
Conclusion:  This case highlights the difficulties in recognizing 2N VWD which can now be avoided by 
utilizing next generation sequencing to analyze HA and VWF genes simultaneously in the initial 
evaluation of patients with mild FVIII deficiency. Another pertinent aspect is the identification of a 
previously undescribed variant that may provide additional insight into the molecular mechanisms of 
Type 2N VWD. As additional causative variants are identified, correlation with bleeding phenotypes will 
ultimately improve our understanding of FVIII/VWF interactions and bleeding risk.  
 
 
 

Hemophilia Patients & Their Beliefs and Experiences with Balance, Falls, and Exercise: A 
Qualitative Study 

 
L. Flaherty1, J. Schoeppe2, R. Kruse-Jarres1 and B. Konkle1 

 

1Washington Center for Bleeding Disorders, Seattle, Washington, USA; and 2Center for Community Health 
and Evaluation, Group Health Research Institute, Seattle, Washington, USA 
 
Background:  Previous research has demonstrated that falls are common in adults with hemophilia 
(Flaherty L, et al. J Haem Pract 2016, Sammels M, et al Haemophilia 2014), and suggests that exercise 
and physical therapy may be effective in fall prevention (Shubert TE, J Geriatr Phys Ther 2011, Hill K, et al 
Haemophilia 2010). Despite this, levels of physical activity in people with bleeding disorders remain low 
(Goto M, et al, Journal of Blood Medicine 2016). Identifying barriers and facilitators to exercise and 
physical therapy in people with hemophilia may enhance the effectiveness of fall prevention efforts in 
this population.  
 
Objectives:  To learn more about the beliefs and experiences of patients with hemophilia, particularly 
related to balance, falls, and exercise, including reasons why patients are motivated or discouraged to 
exercise regularly or to engage with physical therapy services.  
 
Methods:  The Washington Center for Bleeding Disorders at Bloodworks Northwest in Seattle, 
Washington, collaborated with the Center for Community Health and Evaluation, at the Group Health 
Research Institute. This study was approved by the University of Washington Institutional Review Board. 
A set of semi-structured interviews with 14 patients with hemophilia were conducted. The average age 
of participants was 48 years old (median = 47.5), with age range of 24-77. All participants had Type A 
hemophilia. 57% had severe disease, 21% had moderate, and 21% had mild. The interviews were coded 
for themes based on the study objectives.  
 
Results:  The majority of subjects reported problems with balance, most often attributed to joint 
problems, Subjects believed that strength and keeping active could positively impact balance, but 
endorsed worry and fear related to falling. Subjects reporting regular exercise did not view exercise as 
dangerous, while those who did not consistently exercise expressed concern that the risks of exercise 
may outweigh the benefits. Pain was the most common barrier to exercise and having someone to 
exercise with was a commonly reported facilitator. Barriers to participating in physical therapy included 
poor evidence of its effectiveness and distrust in the therapist. Facilitators included previous positive 
experiences in physical therapy and the relationship with the therapist.  
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Conclusions:  People with hemophilia report some beliefs and experiences that are common in the 
general population and some that are unique to hemophilia. Addressing fear, pain, and evidence for 
interventions, while promoting a strong therapeutic alliance and a plan for regular exercise may facilitate 
fall prevention activities in this population.  
 
 
 

Real-World Analysis of Factor Utilization and Costs in Hemophilia B Patients Using 
Standard and Extended Half-Life Recombinant Factor IX Products 

 
P. Fogarty1, J. Alvir2, A. Chhabra2, M. McDonald2, D. Spurden3, B. Tortella1 and A. Pleil4 
 
1Pfizer, Inc., Collegeville, Pennsylvania, USA; 2Pfizer, Inc., New York, New York, USA; 3Pfizer Ltd, Surrey, 
England, United Kingdom; and 4Pfizer, Inc., San Diego, California, USA 
 
Background:  Hemophilia B requires replacement therapy with factor IX (FIX) coagulation products to 
treat and prevent spontaneous and trauma-induced bleeding. The recent introduction of an extended 
half-life (EHL) recombinant FIX replacement product provided the opportunity to compare costs and 
factor utilization for EHL treatment with a standard half-life (SHL) product.  
 
Objectives:  This analysis of real-world administrative claims data was conducted to determine usage 
and costs associated with switching from an SHL to EHL FIX replacement product.  
 
Methods:  Two claims databases were analyzed. The Accredo Specialty Pharmacy dispensation claims 
database was used to identify monthly charges and number of international units (IUs) dispensed for all 
patients with hemophilia B from April 2014 to June 2016. The Truven MarketScan US claims database 
(January 2010–July 2016) was used to identify costs and IUs for patients who had claims data for at least 
3 months prior to and after switching from an SHL to an EHL product. Medians for cost and IUs were 
used to accommodate for the skewness of data distribution.  
 
Results:  The Accredo analysis included 296 patients with moderate or severe hemophilia B (233 on SHL; 
94 on EHL including some who switched during the period). The median per-patient monthly factor cost 
over the 15-month study period was 94% ($23,005) higher for EHL ($47,419) than SHL ($24,414) Median 
monthly factor utilization was 11% lower (2,142 IU) with EHL cohort versus SHL over the study period. In 
the Truven database, 14 patients switched from SHL to EHL. Factor replacement costs were uniformly 
higher after the switch from SHL to EHL in each of the corresponding 3-month time periods examined 
before versus after the switch. Median quarterly costs were $51,881, $77,523, $89,389, $55,726 (SHL) 
and $205,724, $183,451, $147,363, $173,515 (EHL) while median quarterly metric IUs were 39,000, 
58,465, 68,790, 43,310 (SHL) and 74,056, 64,111, 53,083, 43,276 (EHL) in the 12-10, 9-7, 6-4, 3-1 and 1-3, 
4-6, 7-9, 10-12 months pre- and post-switch, respectively (Table).  
 
Conclusions:  This analysis of real-world data showed that switching from SHL to EHL products was 
associated with variable and higher costs, based in part on a lower-than-anticipated usage of SHL 
product. These real-world data may challenge assumptions, derived from clinical trials and/or 
retrospective pharmacy surveys, regarding usage and costs associated with product switching in a 
“typical” individual with hemophilia B. Further analyses incorporating larger numbers of patients, and 
relevant clinical parameters, should be explored. 
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Initiation of Oral Steroid Therapy Produced Rapid Normalization of Transaminase Levels 
and Stabilization of FIX Activity in Subjects Who Developed T-Cell Responses in the SPK-
9001: AAV Gene Transfer for Hemophilia B Phase 1/2 Trial 
 
L. George1, S. Sullivan2, A. Giermasz3, J. Ducore4, J. Rasko5, J. Teitel6,  A. Cuker7, B. Samelson-Jones1, L. 
Sullivan8, S. Majumdar8, C. McGuinn9 and A. Galvão1  
 
1The Children's Hospital of Philadelphia, Philadelphia, Pennsylvania; USA; 2Mississippi Center for 
Advanced Medicine, Madison, Mississippi, USA; 3UC Davis Cancer Center, Sacramento, California, USA; 
4UC Davis School of Medicine, Sacramento, California, USA; 5Royal Prince Alfred Hospital, Sydney, New 
South Wales, Australia; 6St. Michael’s Hospital Hemophilia Treatment Centre, Toronto, Ontario, Canada; 
7University of Pennsylvania, Philadelphia, Pennsylvania, USA; 8University of Mississippi Medical Center, 
Jackson, Mississippi, USA; and 9Weill Cornell Medical Center, New York, New York, USA 
 
Background:  AAV8-mediated FIX gene transfer at 2x1e12 vg/kg demonstrated long-term expression of a 
mean FIX:C ~5.1% (Nathwani et al. NEJM 2014). Dose escalation to achieve higher FIX:C levels may also 
increase the risk of a capsid-specific T-cell response, threatening sustained expression and efficacy 
(Monahan et al. JTH 2015).  
 
Objectives:  To achieve sustained FIX:C >12%, in a consistent manner, with minimal risk and effective 
control of any immune responses.  
 
Methods:  We evaluated an investigational SPK-9001 vector (bioengineered recombinant AAV capsid-
Spark100 and codon-optimized, single-stranded transgene encoding FIX-Padua) in 9 males ages 18-52 
years with hemophilia B (baseline FIX:C =/< 2%; Spark100 NAb titers =/ < 1:1) at a dose of 5x1e11 vg/kg 
in Phase 1/2a clinical trial (clinicaltrials.gov; NCT02484092).  
 
Results:  As of 1/6/2017 (cumulative total follow-up over 282 weeks), there were no study-related SAEs, 
including no FIX inhibitors. The mean steady-state (all measurements of FIX:C from >12 weeks follow-up 
onwards) FIX:C was ~28% (range: 14 to 72%), the mean ABR and annualized infusions rate (AIR) were 
both 0.29. Two of 9 infused patients (P7 and P9) received prednisone. P7 had significantly elevated IFN-γ 
ELISPOT results (320 SFU/1e6 cells) on post vector day (D)42. On D55 his FIX:C declined and ALT 
increased to ~1.5-fold above baseline and for which he was given a single 60mg prednisone dose. Repeat 
FIX:C was stable and steroids were stopped. Consistent FIX:C decline was noted on D61 prompting 
initiation of daily prednisone (60mg/day with taper) on D63. Thereafter, FIX:C stabilized at ~15% and ALT 
returned to baseline (Fig. 1A). P9 had a similar course (Fig. 1B). Despite rising FIX:C, steroids were 
initiated in response to a rise in ALT above ULN on D34. Subsequently, D37 IFN-γ ELISPOT results were 
peaked at 1260 SFU/1e6 cells. After steroid initiation, P9’s ALT returned to normal, ELISPOT values 
decreased and current transgene-derived FIX:C is ~70%.  
 
Conclusions:  The rate of steroid use in this trial is the lowest (22%) reported in any AAV hemophilia B 
trial to date. The hallmark triggers for steroid initiation were a decline in FIX:C and increase in ALT. 
Although potentially diagnostic, the ELISPOT assay is cell based and therefore results are not available 
immediately. Moreover, they do not consistently pre-date a rise in transaminases. Our results suggest a 
tapering course of steroids is well-tolerated and demonstrated ability to control the capsid immune 
response following SPK-9001 infusion. The courses of P7 and P9 illustrate that early steroid intervention 
may ablate a capsid immune response demonstrated by stabilization of transgene-derived FIX:C, 
normalization of transaminase values and reduction of ELISPOT values. Irrespective of the need for 
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steroids, all patients have discontinued routine prophylaxis and demonstrated statistically significant 
reductions in mean ABR and AIR (97.2% and 99.6% lower, respectively). 
  

 
 
ABSTRACT OF DISTINCTION: 
 
Differentiation of Patients with Type 1 von Willebrand Disease vs. Low Normal Levels of 
the von Willebrand Factor Using a Very High Shear Rate, Non-citrated Blood Flow 
System 
 
E. Grabowski1, E. Van Cott1, L. Bornikova1 and D. Boyle2 

 

1Harvard Medical School, Boston, Massachusetts, USA; and 2Massachusetts General Hospital, Boston, 
Massachusetts, USA 
 
Background:  A precise approach to the diagnosis of von Willebrand disease (vWD) remains elusive. One 
important reason is that vWD is a blood flow‐related disorder: a vW Factor‐platelet GPIb binding defect 
exists in this condition under the high shear‐rate (>1000 sec‐1 in whole blood; >3000 sec‐1 in PRP) 
conditions of physiologic blood flow which exist in the arterioles of mucous membranes, from which 
most bleeding in vWD occurs.  
 
Objectives:  The aims of this work are 1) to differentiate patients with true type 1 von Willebrand 
disease from those with low von Willebrand factor, and 2) to demonstrate the feasibility of a microfluidic 
device to so differentiate at a shear rate of 4000 sec-1 and with a minimal blood volume.  
 
Methods:  We therefore studied in replicate 3 patients (mean 18.9 yrs) with type 1 vWD, diagnosed 
according to the 2007 NHLBI clinical guidelines, 3 other subjects considered to have type 1 vWD, and 6 
healthy controls (mean 17.5 yrs). Blood was collected into a plastic tube containing 4 U/ml FC 
enoxaparin, 1.75 μg/ml of the Tab (anti‐CD41) monoclonal antibody directed against platelet GPIIb, and 
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1.0 μg/ml of an ALEXA 555‐conjugated rabbit anti‐mouse second antibody. Within 30-90 min, the blood 
was withdrawn at 4,000 sec‐1 through a special flow chamber allowing for real-time epifluorescence 
digital videomicroscopy of platelets interacting with a microfibrillar collagen substrate. With MetaMorph 
software (Universal Imaging) we quantified the percent area (PA) covered by adherent platelet 
aggregates within a 435 μm x 580 μm field of view. From values for PA vs. time we also calculated the 
rate (R) of platelet adhesion.  
 
Results:  At 4,000 sec-1 R for normal controls was 2.9-fold (p = 0.0066) greater than that for patients , 
while from previous work we found no difference at 667 sec-1 and only a 1.4-fold difference at 1330 sec-
1. PA for controls in thousands of pixels per mm2 increased with shear rate from 7.5 and 12.8 at 667 and 
1,330 sec-1 to 34 at 4,000 sec-1. In contrast, PA for patients (same units) increased from 8.0 at 667 sec-1 
to only 9.5 and 27 at 1330 and 4,000 sec-1, respectively. Importantly, all three patients had values for R 
that fell below the lower 95th percentile for controls. Three other subjects considered to have type 1 
disease included one on thyroid supplementation and estrogen therapy, one with four normal vWD 
panels following one abnormal panel several years ago, and one adult with absolutely no personal 
bleeding history (despite a family history of vWD). Values for PA and R for these subjects were similar to 
values for normal subjects.  
 
Conclusions:  The novel flow device found that PA and rate of platelet adhesion were significantly 
reduced under high shear stress in "true" type 1 vWD patients compared to normal controls. This likely 
results from the “catch-slip” nature of bonds between the vWF and either platelet GPIb or collagen, 
which has been well-described for the vWF-GPIb interaction with regard to platelet suspensions. The 
present approach promises to offer a more definitive means to distinguish true type 1 vWD from either 
“low vWF” or normal controls.  
 
Figure 1. Platelet adhesion/aggregation for subject with vWD; direction of blood flow is bottom to top. 
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Figure 2. Rate of platelet adhesion/aggregation for normal subjects vs. subjects with vWD. 

 
 
 

Individualized Prophylaxis with Human-cl rhFVIII* in Adult PTPs with Severe Hemophilia 
A  
 
C. Kessler1, L. Boggio2, J. Bichler3, G. Pezeshki4, M. Wang5 and J. Ducore6 

 

1Georgetown University Medical Center, Washington, District Of Columbia, USA; 2Rush University Medical 
Center, Chicago, Illinois, USA; 3Octapharma AG, Lachen, Schwyz, Switzerland; 4Octapharma USA Inc., 
Hoboken, New Jersey, USA; 5University of Colorado School of Medicine, Aurora, Colorado, USA; and 6UC 
Davis School of Medicine, Sacramento, California, USA 
 
Background:  Pharmacokinetic (PK)-guided personalized prophylaxis with Human-cl recombinant FVIII 
(Human-cl rhFVIII) was assessed in the GENA-21 study in 66 previously treated adult patients (PTPs) with 
severe hemophilia A who were predominantly treated on-demand prior study entry. With Human-cl 
rhFVIII, the median half-life was 15.1 hours, the median dosing interval was 3.5 days, 58% of patients 
received two or fewer infusions per week and 73% of patients were bleed-free; 83% had no spontaneous 
bleeding. The prolonged dosing interval was achieved with 7% less FVIII consumption when compared to 
regular prophylaxis used in Phase-I of GENA-21 (30-40 IU/kg every other day or 3 times per week) before 
start of the PK-guided personalized prophylaxis.  
 
Objectives:  The goals of the present study (GENA-21b) are to confirm the data of GENA-21 and assess 
the benefit of PK-guided individualized prophylaxis in patients predominantly on routine prophylactic 
treatment prior to study start.  
 
Methods:  The ongoing prospective, open-label, multicenter phase 3b study will enroll 55 adult PTPs 
with severe hemophilia A from USA, Canada, Europe, and Japan. Each patient will receive Human-cl 
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rhFVIII for PK evaluation (single dose of 60 ± 5 IU/kg) followed by 1-3 months of routine prophylaxis (i.e. 
30-40 IU/kg every other day or 3 times per week, Phase I). Individual PK data are analyzed from FVIII:C 
plasma concentrations (one-stage clotting assay) measured in samples before and 9 samples up to 72 
hours after the injection of Human-cl rhFVIII to determine the dose and injection interval which should 
result in a trough FVIII level of ≥1%. Thereafter, prophylaxis will continue for 6 months based on the 
individually recommended treatment schedule (Phase II).  
 
Results:  Snap shot data will be presented at the HTRS. 29 patients have undergone PK with a median 
half-life of 15.2 hours. The median treatment interval in Phase I regular prophylaxis is 2.3 days (= 3 times 
per week), with a median single dose of 34.0 IU/kg and a median weekly dose of 105.2 IU/kg. During 
individualized prophylaxis, 58.6% of patients were recommended to use Human-cl rhFVIII twice per week 
or less. The recommended median treatment interval is 3.5 days, the median dose/infusion 37.4 IU/kg 
resulting in a median weekly dose of 86.1 IU/kg. FVIII half-life relationship with von Willebrand factor 
antigen concentration and blood group will be analyzed.  
 
Conclusions:  So far, the available data confirm that PK-guided dosing results in recommended longer 
treatment intervals in more than half of the patients and lower FVIII consumption than during regular 
prophylaxis.  
 
* Human-cl rhFVIII = NUWIQ® 
 
 
 

Long-term Efficacy of Recombinant Factor VIII Fc Fusion Protein (rFVIIIFc) Prophylaxis in 
Adults, Adolescents, and Children with Severe Hemophilia A: Longitudinal Analysis of A-
LONG and ASPIRE Studies 

 
B. Konkle1, K. Pasi2, G. Young3, M. Recht4, D. Quon5, E. Tsao6, B. Winding7, S. Lethagen7 and D. 
Glazebrook6 
 

1Washington Center for Bleeding Disorders, Bloodworks NW, University of Washington, Seattle, 
Washington, USA; 2Barts and the London Comprehensive Care Center, London, England, United Kingdom; 
3Children’s Hospital Los Angeles, University of Southern California Keck School of Medicine, Los Angeles, 
California, USA; 4Oregon Health and Science University, Portland, Oregon, USA; 5Orthopaedic Hemophilia 
Treatment Center, Orthopaedic Institute for Children, Los Angeles, California, USA;  6Biogen, Cambridge, 
Massachusetts, USA; and  7Sobi, Stockholm, Sweden 
 
Background:  The safety, efficacy, and extended half-life of rFVIIIFc in previously treated adults, 
adolescents, and children with hemophilia A (≤1 IU/dL endogenous FVIII activity) have been 
demonstrated in the Phase 3 A-LONG (NCT01181128) and Kids A-LONG (NCT01458106) studies. Subjects 
who completed A-LONG or Kids A-LONG could enroll in the ongoing rFVIIIFc extension study ASPIRE 
(NCT01454739).  
 
Objectives:  To report cumulative, longitudinal efficacy and factor consumption data for adults, 
adolescents, and children from the Phase 3 A-LONG and Kids A-LONG studies through the third interim 
data cut (11 January 2016) of ASPIRE.  
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Methods:  In A-LONG, previously treated males aged ≥12y received individualized prophylaxis (IP; 25-65 
IU/kg every 3-5d), weekly prophylaxis (WP; 65 IU/kg every 7d), or episodic treatment (ET). In Kids A-
LONG, previously treated males aged < 12y received twice-weekly rFVIIIFc prophylaxis (25 IU/kg on day 
1, 50 IU/kg on day 4, with dose adjustments as needed). Subjects completing A-LONG could enroll in 1 of 
4 treatment groups in ASPIRE: IP (25-65 IU/kg every 3-5d, or 20-65 IU/kg on day 1 and 40-65 IU/kg on 
day 4 if twice-weekly); WP (65 IU/kg every 7d); modified prophylaxis (MP; for subjects not achieving 
optimal prophylaxis with IP or WP), or ET. Subjects completing Kids A-LONG could enroll in the IP or MP 
treatment groups. Subjects could change treatment groups at any point in ASPIRE. Data were 
summarized according to the treatment group in which each subject participated for the given time 
period; thus, subjects may be included in >1 treatment group.  
 
Results:  Of 164 subjects dosed in A-LONG and 69 subjects dosed in Kids A-LONG, 150 and 61 subjects 
completed A-LONG and Kids A-LONG, respectively, and enrolled in ASPIRE. From the start of A-LONG to 
the third ASPIRE interim data cut, the pooled population of A-LONG/ASPIRE had a median 3.9y of 
treatment with rFVIIIFc, and a median 290.0 cumulative rFVIIIFc EDs. From the start of A-LONG through 
the third interim data cut of ASPIRE, 86.0% were on rFVIIIFc treatment for ≥2y, 67.7% were on rFVIIIFc 
treatment for ≥3y, and 48.8% were on rFVIIIFc treatment for ≥4y. In the IP and WP groups, overall 
annualized consumption remained relatively consistent over 4y (Table 1). The overall annualized 
bleeding rates (ABRs) remained low and relatively stable over 4y in the WP and IP groups (Table 2), as 
did spontaneous, traumatic, and joint ABRs. Cumulative median dose compliance rate (80-125% of 
prescribed dose) was 99.2% and median interval compliance rate (≤±24 hours of the prescribed dosing 
interval after previous injection) was 98.2%. Longitudinal efficacy results and consumption and 
adherence data for children who enrolled in ASPIRE from Kids A-LONG were consistent with results from 
the adult and adolescent population.  
 
Conclusions:  Over ~4y of rFVIIIFc prophylaxis, adults, adolescents, and children with hemophilia A had 
consistent factor consumption, >98% compliance, and low ABRs (~1).  
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Pharmacokinetics of Idelvion (rIX-FP) in a Patient with Renal Failure 

 
A. Kotowski, S. Jain, L. Belling and K. Kovach 

 
Hemophilia Center of Western New York, Buffalo, New York, USA 
 
Background:  Life expectancy for people with hemophilia has improved and is now approaching that of 
the general population. This growing population will likely experience age-related co-morbidities such as 
cardiovascular diseases, diabetes, and chronic kidney disease. Distribution of endogenous and 
exogenous (plasma or recombinant) factor IX between the intravascular and extravascular spaces have 
not been fully elucidated. In vivo recovery and elimination half-life have been suggested to be 
inadequate descriptors of effective pharmacokinetics (PK) of FIX, but that differences in distribution 
might be clinically important (Bjorkman Haemophilia 2013). Pharmacokinetics (PK) of the long acting 
recombinant Factor IX albumin fusion protein (rIX-FP) with albumin demonstrated improved PK in a 
pivotal trial. However, no data exists in patients with end stage renal failure requiring dialysis. We 
present PK data for a single patient on dialysis who has received a single dose of rIX-FP.  
 
Results:  Case:71 y/o male with moderate hemophilia B with factor IX activity levels ranging between 2-
4%. He averaged 2 bleeds per year until 2013, when his creatinine increased to 1.93-2.3 (GFR approx. 
30mL/min). He averaged 2-4 joint or soft tissue bleeds since 2013. His GFR dropped to 7-10 mL/min in 
2015. He tested negative for HCV, HIV, and multiple myeloma. A kidney biopsy and angiogram was not 
performed. He had nephrotic range proteinuria. His renal ultrasound was unremarkable. Hypertensive 
nephrosclerosis was the working diagnosis. The patient had a central line placed and AV fistula created in 
April 2016, which was complicated by bleeding despite factor replacement with Benefix (Pfizer). He 
began hemodialysis in May 2016 using a tunneled central catheter while awaiting maturation. The 
patient wanted to switch to peritoneal dialysis (PD). For the PD catheter placement we recommended 
Idelvion for factor replacement and conducted a pharmacokinetic study. A dose of 100 IU/kg (10,879 
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units) was administered. Factor IX levels were drawn at 1 hour (h), 24 (h), 72 (h), 168 (h), 216 (h), and 
336 (h), with factor IX activity levels of 91%, 59%, 34%, 18%, 16%, and 11% respectively. Dialysis 
occurred 2 (h), 4 days, 1 week, and 11 days during the 2 week PK study. Samples were analyzed with a 
one stage assay using a silica activator (PTT A Diagnostica Stago) on a Stago Evolution.  
 
Conclusions:  rIX-FP’s demonstrated improved pharmacokinetic parameters in half-life, clearance and 
AUC in a recent study. To our knowledge, no data exist in patients with end-stage renal disease. We have 
presented data in a dialysis patient and show comparable PK parameters to that shown in the 
aforementioned study. Our patient’s half-life (t1/2) was 165.2 (h) and AUC was 7663.5. It appears that 
dialysis and end-stage renal disease does not alter PK of rIX-FP. Further studies are needed in more 
hemophilia B patients with end-stage renal disease to confirm our findings.  
 
 
 

Long-term Efficacy of Recombinant Factor IX Fc Fusion Protein (rFIXFc) Prophylaxis in 
Adults, Adolescents, and Children With Hemophilia B: Longitudinal Analysis of B-LONG, 
Kids B-LONG, and B-YOND 

 
R. Kulkarni1, M. Ragni2, J. Mahlangu3, A. Shapiro4, J. Oldenburg5, T. Matsushita6, B. Nolan7, J. Feng8, B. 
Winding9, A. Ramirez-Santiago8 and C. Barnowski8 
 
1Department of Pediatrics and Human Development, Michigan State University, East Lansing, Michigan, USA; 
2Hemophilia Center of Western Pennsylvania, University of Pittsburgh, Pittsburgh, Pennsylvania, USA; 
3University of the Witwatersrand Faculty of Health and Sciences, Johannesburg, South Africa; 4Indiana 
Hemophilia & Thrombosis Center, Indianapolis, Indiana, USA; 5Institute of Experimental Haematology and 

Transfusion Medicine, University of Bonn, Bonn, Germany; 6Nagoya University Hospital, Nagoya, Japan; 7Our 

Lady’s Children’s Hospital, Dublin, Ireland; 8Biogen, Cambridge, Massachusetts, USA; and 9Sobi, Stockholm, 
Sweden  

 
Background:  The safety, efficacy, and extended half-life of rFIXFc in previously treated adults, 
adolescents, and children with hemophilia B (≤2 IU/dL endogenous FIX activity) have been demonstrated 
in the Phase 3 B-LONG (NCT01027364) and Kids B-LONG (NCT01440946) studies. Subjects who 
completed B-LONG or Kids B-LONG could enroll in the ongoing rFIXFc extension study B-YOND 
(NCT01425723).  
 
Objectives:  To report cumulative, longitudinal efficacy and factor consumption data for adults, 
adolescents, and children from the Phase 3 B-LONG and Kids B-LONG studies through the second interim 
data cut (11 September 2015) of B-YOND.  
 
Methods:  In B-LONG, previously treated males aged ≥12y received weekly prophylaxis (WP; 50 IU/kg 
every 7d, with dose adjustments), individualized prophylaxis (IP; 100 IU/kg every 10d, with interval 
adjustments), episodic treatment (ET), or perioperative management. In Kids B-LONG, previously treated 
males aged < 12y received weekly rFIXFc prophylaxis (50-60 IU/kg, with dose/interval adjustments). 
Subjects completing B-LONG could enroll in 1 of 4 treatment groups in B-YOND: WP (20-100 IU/kg every 
7d), IP (100 IU/kg, every 8-16 d or twice monthly), modified prophylaxis (MP; for subjects not achieving 
optimal IP or WP dosing), or ET. Subjects completing Kids B-LONG could enroll in the WP, IP, or MP 
treatment groups in B-YOND. Subjects could change treatment groups at any point in B-YOND. Data 
were summarized according to the treatment group in which each subject participated for the given time 
period; thus, subjects may be included in >1 treatment group.  
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Results:   Of 123 subjects dosed in B-LONG and 30 subjects dosed in Kids B-LONG, 93 and 27 subjects, 
respectively, enrolled in B-YOND. From the start of B-LONG to the second B-YOND interim data cut, 
subjects had a median (interquartile range) 3.6 (1.3, 4.3) y of treatment with rFIXFc, and 151.0 (55.0, 
223.0) cumulative rFIXFc EDs. From the start of B-LONG through the second interim data cut of B-YOND, 
41.5% were on rFIXFc treatment for ≥4y, 63.4% were on rFIXFc treatment for ≥3y, and 72.4% were on 
rFIXFc treatment for ≥2y. During this time, mean dose compliance rate (80-125% of prescribed dose) was 
95.7% and mean interval compliance rate (≤±36 hours of the prescribed dosing interval after previous 
injection) was 97.6%. In the WP and IP groups, overall annualized consumption remained stable over 4y 
(Table 1). The overall, spontaneous, traumatic, and joint annualized bleeding rates (ABRs) remained low 
and relatively stable over 4y in the WP and IP groups (Table 2). Longitudinal efficacy results and 
consumption and adherence data for pediatric subjects who enrolled in B-YOND from Kids B-LONG were 
generally consistent over 3y with results from the adult and adolescent population.  
 
Conclusions:  These data confirm the long-term efficacy of rFIXFc, stable factor consumption, and high 
dosing compliance over 4y in adults and adolescents and over 3y in children with hemophilia B.  
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Efficacy of Turoctocog Alfa in Previously Treated Patients with Hemophilia A: Type of 
Bleed and Bleed Location Analyses from a Large Multinational Extension Trial 
(guardian™2) 
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Medical University, Warsaw, Poland; 4INCT do Sangue Hemocentro Unicamp, University of Campinas, 
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Background:  Turoctocog alfa is a B-domain truncated recombinant factor VIII (rFVIII) approved for 
prophylaxis and treatment of bleeds in patients with hemophilia A. The pivotal guardian™1 
(adults/adolescents 12–65 years) and guardian™3 (children < 12 years) trials investigated the safety and 
efficacy of turoctocog alfa in previously treated patients with severe hemophilia A. guardian™2 
(NCT00984126) is a recently completed, large, multinational, open-label extension trial of turoctocog 
alfa in hemophilia A patients from 19 countries who were previously enrolled in the pivotal guardian™1 
and guardian™3 trials or who had completed pharmacokinetic trials.  
 
Objectives:  To evaluate the efficacy of turoctocog alfa for the prevention and treatment of bleeds with a 
focus on the type of bleed and bleed location, based on interim analysis (cut-off date: March 25, 2015).  
 
Methods:  Previously treated patients, aged 6 months to 70 years, with severe hemophilia A (FVIII 
activity ≤1%) without inhibitors, received turoctocog alfa prophylactically (20–50 IU/kg every second day 
or 20–60 IU/kg three times weekly) or on-demand (20–200 IU/kg/day). Efficacy assessments included 
annualized bleeding rate (ABR), hemostatic response, number of infusions required per bleeding 
episode, time to control, and consumption of turoctocog alfa.  
 
Results:  A total of 162 (81.4%) patients had 1508 bleeds during the preventive regimen (prophylaxis) 
and 19 (100%) patients had 320 bleeds during the on-demand treatment regimen. The overall ABR 
(Poisson estimated mean) was 1.4 for spontaneous and 1.1 for traumatic bleeds in patients on 
prophylaxis, and 18.5 and 7.1, respectively, in patients treated on-demand. ABR was 1.9 for all joints, 1.1 
for target joints, and 0.6 for nonjoint locations in patients on prophylaxis, and was 19.7, 9.4, and 5.8, 
respectively, in patients treated on-demand. The table shows treatment success rates in the preventive 
and on-demand regimens, categorized by location and cause of bleed.  
 
Conclusions:  These results demonstrate that the extended use of turoctocog alfa is effective in 
prevention and treatment of bleeds, regardless of the location or cause of the bleed. In agreement with 
previously published studies, a prophylactic regimen with turoctocog alfa is beneficial in the treatment 
of severe hemophilia A.  
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Inhibitor Development and Efficacy in Previously Untreated Patients with Severe 
Haemophilia A Treated with Human-cl rhFVIII*, a New Generation Recombinant FVIII of 
Human Origin 
 
R. Liesner1, M. Jansen2, L. Belyanskaya3 and E. Neufeld4 

 

1Great Ormond Hospital for Children NHS Trust Haemophilia Centre, London, England, United Kingdom; 
2Clinical R&D Haematology, Octapharma, Vienna, Austria; 3IBU Haematology, Octapharma AG, Lachen, 
Switzerland; and 4Dana-Farber/Boston Children's, Harvard Medical School, and Boston Hemophilia 
Center, Boston, Massachusetts, USA 
 
Introduction: The incidence of inhibitor development may vary between FVIII concentrates. In the 
SIPPET study, the cumulative incidence of high-titre inhibitors with recombinant FVIII (rFVIII) products 
available before 2012 was 28.4% vs 18.6% for plasma-derived von Willebrand factor-containing FVIII 
products (Peyvandi et al. N Engl J Med 2016;374:2054). Because SIPPET did not include any of the several 
rFVIII products licensed since 2013, including those produced in human cell lines, no inferences about 
inhibitor development to these novel products can be made directly from this important trial, and the 
new products must be evaluated individually. Human-cl rhFVIII* is produced in human cells without 
chemical modification or protein fusion. No inhibitors were reported in 201 previously treated adults 
and children with severe haemophilia A treated with Human-cl rhFVIII*. The immunogenicity, efficacy 
and safety of Human-cl rhFVIII*  in previously untreated patients (PUPs) with severe haemophilia A is 
being assessed in the ongoing NuProtect study (initiated 2013). 
 
Methods: NuProtect is conducted in 17 countries and 38 centres worldwide. One hundred evaluable 
male true PUPs of all ages and ethnicities have been enrolled, and will be studied for up to 100 exposure 
days (EDs) or a maximum of 5 years. The primary objective is to assess the immunogenicity of Human-cl 
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rhFVIII*. This is accomplished by frequent determination of inhibitor activity (defined as ≥0.6 BU) using 
the Nijmegen modified Bethesda assay in a central laboratory. Efficacy data on prophylaxis and the 
treatment of bleeds are collected. Here we present the results for a cohort of patients from the first pre-
planned interim analysis who have had ≥20 EDs.  
 
Results: Data for 66 PUPs with ≥20 EDs (the time by when inhibitors are most likely to arise) were 
analyzed. The median age at first treatment was 13 months (range: 3–135). Of 59 patients with available 
F8 gene mutation analysis, 1 (1.7%) had no mutation identified, 44 (74.6%) had high-risk mutations and 
47 (81.0%) had null mutations. High-titre inhibitors developed in 8 of 66 patients after a median of 11.5 
EDs (range 6–24). Five patients developed a low-titre inhibitor (4 transient). The cumulative incidence 
was 12.8% for high-titre inhibitors (95% CI: 4.49–21.15), 8.4% for low-titre inhibitors (95% CI: 1.28–
15.59) and 20.8% for all inhibitors (95% CI: 10.68–30.95). For the inhibitor-free periods, the median ABR 
for spontaneous bleeds was 0 and efficacy was assessed as excellent or good for 91.8% of bleeds treated 
with Human-cl rhFVIII*. 
 
Discussion/Conclusion: These interim data support a low rate of inhibitor development, as well as 
successful prophylaxis and bleeding treatment with Human-cl rhFVIII* in PUPs. Final data are expected in 
2019. 
 
*Human-cl rhFVIII = NUWIQ®  
 
 

Building Bleeding Disorders Clinical Knowledge in an Underserved US Pacific 
Jurisdiction: 2014 - 2016 

 
T. Lin1 , P. Carhill2, J. Huang1 and J. Baker3 

 

1University of California San Francisco, Department of Pediatrics and UCSF Benioff Children's Hospital, 
San Francisco, California, USA; 2EUCON International University, Saipan, USA; and 3Center for Inherited 
Blood Disorders, Santa Ana, California, USA 

 
Background:  Commonwealth of the Northern Mariana Islands (CNMI), an isolated US Pacific Jurisdiction 
that is a federally designated ‘Medically Underserved Area,’ is home to a small bleeding disorders 
population. Before 2014, bleeding disorder care was substandard due to lack of clinician knowledge on 
diagnosis and treatment. To address these needs, Regional Hemophilia Treatment Center leaders and 
local champions garnered resources and conducted island-wide clinical educational seminars in 2014 and 
2016. These two interventions facilitated an assessment of trends in bleeding disorder knowledge 
development among healthcare professionals.  
 
Objectives:  To characterize two-year trends in bleeding disorder clinical knowledge among healthcare 
professionals in an underserved US Pacific Island.  
 
Methods:  A two-day follow-up bleeding disorder conference for CNMI healthcare providers was 
conducted in December 2016, two years after a weeklong conference in 2014. Each conference was 
attended by 82 clinicians including physical therapists, nurses, nurse practitioners, dental hygienists, 
dentists, physician assistants, and physicians. At each conference, we assessed clinician contact and 
familiarity with patients with bleeding disorders. Uniform pre- and post-tests were administered to 
assess knowledge changes regarding identification of bleeding disorders, inheritance patterns, 
preventative measures, and treatment options.  
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Results:  Only 8 (10%) of the 82 participants attended both the 2014 and 2016 conferences. Despite this, 
clinician contact with CNMI residents with bleeding disorders grew: from 1 (1%) provider indicating 
contact in 2014 to 28 (34%) in 2016. The average combined correct responses on 10 knowledge 
questions assessed in both pre and post-tests also increased. Pre-test correct responses rose from an 
overall average of 41% in 2014 to 61% in 2016. Post-test correct responses grew from an overall average 
of 74% to 82%. In 2016, 98% of the 82 attendees agreed with the statement that they ‘learned 
something’ from the conference, similar to the 99% agreeing in 2014.  
 
Conclusions:  Educational conferences on bleeding disorders targeting mixed audiences of healthcare 
professionals built clinical knowledge in both 2014 to 2016 in CNMI, a medically underserved US Pacific 
jurisdiction. Improvement in the global clinical knowledge may be due to dissemination of information 
between providers and improved identification and treatment of patients rather than retained 
information from the conference. Increased clinician contact with affected residents and higher scores in 
bleeding disorder knowledge suggest that this educational intervention is a valuable part of the strategy 
to improve knowledge about state of the art diagnosis and treatment in remote medically underserved 
areas.  
 
 
 

Acquired von Willebrand Syndrome Secondary to a Left Ventricle to Pulmonary Artery 
(LV-PA) Conduit 

 
J. Mack, A. Robbins, A. Padiyath and K. Stine 

 

University of Arkansas for Medical Sciences, Little Rock, Arkansas, USA 
 
Background:  Von Willebrand Factor (VWF) is an important component of primary hemostasis involving 
platelet adhesion and aggregation. An inherited or acquired quantitative or qualitative deficiency of VWF 
can lead to hemorrhagic disease. Acquired von Willebrand Syndrome (AVWS) has been associated with 
autoimmune diseases, lymphoproliferative or myeloproliferative disorders, certain drugs, and 
cardiovascular diseases. In patients with congenital cardiovascular diseases, high intravascular shear 
forces cause conformational changes in VWF allowing for increased cleavage of VWF to small multimers 
by ADAMTS13, a metalloprotease. The smaller VWF multimers are less active than the large multimers, 
therefore increasing bleeding tendency. AVWS has been reported in patients with native aortic and 
pulmonary stenosis, prosthetic valves, and ventricular assist devices but have yet to be described in 
prosthetic conduits.  
 
Objectives:  We aim to explore the development of AVWS due to conduit placement in a patient with 
complex heart disease.  
 
Methods:  Chart review.  
 
Results:  Patient is a 13 year old adopted Caucasian female with a history of ventricular inversion with L-
transposition of the great arteries, ventricular septal defect (VSD) and pulmonary atresia. She presented 
to our hematology clinic due to a 6 month history of recurrent epistaxis. She was initially palliated with a 
modified Blalock-Taussig shunt as a neonate and underwent patch closure of the VSD and a left ventricle 
to pulmonary artery (LV-PA) conduit placement using a 14mm Gore-Tex tube at the age of 13 months. 
She had no prior history of abnormal bleeding or bruising. She did complain of increasing fatigue and 
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inability to keep up with her peers during physical exercise over the past year. A von Willebrand factor 
(VWF) profile was ordered and revealed a decrease in the amount of high molecular weight multimers 
(14%) and ristocetin cofactor activity (26%). She underwent nasal mucosal cauterization by ENT shortly 
after presenting to us which improved her epistaxis for a couple of months. Her echocardiograms over 
the past 2 years revealed an increasing degree of stenosis through the LV-PA conduit (from 25 mmHg in 
05/2015, 38 mmHg in 08/2016, 78 mmHg in 11/2016). As her stenosis worsened, it appeared that her 
epistaxis did as well. She underwent conduit replacement in 11/2016 with an 18mm non-valve Gore-Tex 
tube and post-operative echocardiogram revealed significantly reduced peak gradient between 16-21 
mmHg. She has had no further episodes of epistaxis.  
 
Conclusions:  We describe a novel case of a 13 year old patient with AVWS which is likely secondary to 
increasing stenosis across a LV-PA conduit. We believe that in a patient with a prosthetic conduit 
stenosis and unexplained bleeding, possibility of AVWS needs to be strongly considered as a differential. 
Establishment of AVWS diagnosis in the setting of medically refractory bleeding may also aid the clinician 
to make timely decision to intervene surgically.  
 
 
 

Patients Maintained on Combination Warfarin and Aspirin Frequently Lack an Active 
Indication, but Combination Therapy is Not Associated with an Increase in 30-Day 
Mortality or Hospital LOS in Patients with Intracranial Hemorrhage 

 
D. Mart, J. Shatzel and T. Deloughery 

 

Oregon Health and Science University, Portland, Oregon, USA 
 
Background:  Intracranial hemorrhage (ICH) in patients maintained on vitamin K antagonist (VKA) is -
associated with significant morbidity and mortality compared to non-anticoagulated patients. The risk of 
ICH is even more increased in patients on VKA and antiplatelet therapy. While studies suggest that 
patients maintained on dual therapy are at an increased risk for ICH, no studies have examined the 
impact of combination therapy on outcomes in intracranial hemorrhage. While there are few indications 
for dual therapy, the high prevalence of aspirin use may give rise to inadvertently maintained dual 
therapy.  
 
Objectives:  The aim of our study is to assess the frequency with which patients are maintained on 
combination therapy, their indication, and characterize ICH outcomes compared to patients on VKAs 
alone.  
 
Methods:  This is a retrospective, single-center cohort study of patients admitted from November, 2008 
to April 2015 at the Oregon Health & Science University. We included patients admitted with ICH who 
had been maintained on either VKA or VKA + Aspirin. Patients presenting with supratherapeutic INR, 
thrombocytopenia, or polytrauma were excluded. We examined all relevant data including In-hospital 
mortality, and hospital length of stay. Available documentation was reviewed to determine whether an 
active indication for dual therapy existed. For the purposes of the study, accepted indications included 
mechanical valve prosthesis, recent PCI, or recent myocardial infarction.  
 
Results:  Out of 168 patients analyzed, 88 patients were included in the final analysis. 57 patients who 
presented were maintained on oral anticoagulation (warfarin), 31 were maintained on both warfarin and 
aspirin. The demographic characteristics of both groups were similar (Table 1), including incidence of 
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hypertension. The dual therapy group had an increased rate of mortality that did not reach statistical 
significance (32.2%, vs 26.3% (p = 0.59)). Median length of stay was lower in the VKA + ASA group, 
although this difference was not significant (5 days versus 8 days, p = 0.12). Of the patient population 
maintained on dual therapy, only 29% had a documented indication.  
 
Conclusions:  Based on our analysis, dual therapy with vitamin K antagonist and aspirin was associated 
with a non-significant increase in in-hospital mortality, but not an increase in overall mortality. The 
majority of patients maintained on dual therapy HOWEVER did not have a documented indication for it, 
suggesting that provider vigilance is warranted in assessing the role for continued anticoagulation.  
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Outcomes from Bleeding Disorders Camp 

 
S. Mayes and O. Khan 

University of Oklahoma Health Sciences, Oklahoma City, Oklahoma, USA 
 
Background:  Camping programs for children and adolescents with chronic illness are increasingly 
common, but there is little empirical research regarding outcomes associated with the camps (Thomas & 
Gaslin, 2001). The current study examines outcomes associated with attending a camp for children and 
adolescents with bleeding disorders and their siblings.  
 
Objectives:  We examined hope and qualitative aspects of living with a bleeding disorder among 
campers attending a bleeding disorder specific camp. We hypothesized that camp attendance would be 
associated with greater hope scores. We did not have specific hypotheses about the campers’ qualitative 
responses.  
 
Methods:  Participants completed the Children’s Hope Scale (CHS; Snyder 1997) at the beginning and 
end of camp. The CHS is a well-validated 6-item scale that assess two components of hope: 1. Agency: 
beliefs about establishing and moving toward goals; and 2. Pathways: beliefs about individuals’ capability 
to find ways to meet goals. The CHS also yields a total hope score. Campers also completed a 
questionnaire of hemophilia knowledge (e.g., identification of their bleeding disorder, medication) and 
qualitative questions about life with a bleeding disorder. This questionnaire was created by the authors 
for this study.  
 
Results:  The sample included 77 children and adolescents. Forty-nine (63.6%) participants had bleeding 
disorder diagnoses and 28 (36.4%) were siblings. The sample was predominantly male (62.3%) and 
Caucasian (59.7%). The majority of campers with bleeding disorders had factor VIII deficiency (59.2%). 
Campers demonstrated a significant increase in the agency (goal-setting) component of hope, t(35) = -
2.16, p < .05. Most campers with bleeding disorders were able to successfully identify their diagnosis 
(92.7%), correctly identify their medications (79.2%), and were aware of the genetic transmission of 
bleeding disorders (81%). Campers identified activity/sport restrictions, need for treatment, and 
increased injury risk as the primary ways that life is different with a bleeding disorder. Campers 
identified camp/activities, friends/community, and feeling appreciated as the primary ways that life is 
better with a bleeding disorder. Campers with bleeding disorders reported baseball, basketball, and 
running as their favorite physical activities.  
 
Conclusions:  Campers experienced benefits from attending camp, including an increase in goal-directed 
activities. This study also obtained qualitative information, including information about benefits and 
drawbacks of bleeding disorders, information that they wish other people knew about bleeding 
disorders, and use of healthy lifestyle behaviors. These findings help to inform camp organizers for 
facilitation of camp curriculum and provide feedback regarding camp goal attainment. Further research 
is warranted to continue to evaluate camping programs and ensure the desired camp outcomes are 
achieved.  
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HEMO-Milestones Tool Increases Assessment of Self-Management Competency and 
Plan for Skill Building in Patients with Hemophilia: An Update and Proposed Next Steps 

 
M. Padula, S. Croteau, E. Neufeld, L. D'Angelo and J. Miranda 
 

Dana-Farber/Boston Children's Center for Cancer and Blood Disorders, Boston, Massachusetts, USA 
 
Background:  Attainment of self-management skills, disease knowledge, and a documented transition 
plan are key elements for smooth transfer from pediatric to adult care for patients with chronic disease. 
In 2014, our hemophilia center undertook a quality improvement project to address our lack of a 
standardized approach to assessment of transition skills To meet this need, we developed the HEMO-
milestones tool to utilize at comprehensive visits; and we developed individualized skill-building plans 
based on these assessments. (Croteau et al. Pediatric Blood Cancer,2015). We previously reported that 
after four PDSA ramps of tool utilization, we demonstrated a significant improvement in assessment of 
competency and documentation of progress plans during the 3 month period studied, compared with 
retrospective data from the three month period prior to the implementation of the tool. Further, the 
consistent use of the HEMO-milestones tool was shown to be sustainable in the 6 months following the 
conclusion of the PDSA cycles. During that tim, mild disease was identified as a potential factor 
contributing to a deficit in knowledge or skill acquisition.  
 
Objectives:  To provide an update/present data on our use of the HEMO-milestones tool from July 2015 
through June 2016. To propose educational intervention/programming for those with potential for 
deficit in knowledge/skill acquisition. To propose future plans for assessing long-term efficacy of Hemo-
milestones tool in facilitating process of transition to adult care.  
 
Methods:  The Hemo-milestones tool was implemented during hemophilia comprehensive clinic during 
the time period from July 2015 through June 2016. Data was collected by a subset of providers, including 
the MD, RN, and social worker. Education and review of key concepts and skills were provided during the 
visit. During the post-comp debrief meeting, consensus was reached among team members regarding 
the assessment (at/above or below expected for age); and plan for intervention if needed.  
 
Results:  During the identified time period, 93 pediatric patients, ages 1-23 years, attended 94 
comprehensive visits at Boston Hemophilia Center at Boston Children’s Hospital/Dana Farber Center for 
Cancer and Blood Disorders. In the proposed poster, we will demonstrate continued sustainability of the 
tool through presentation and analysis of Hemo-milestone data from July 2015 through June 2016; 
validate previous finding that mild patients may have increased potential for knowledge and skill deficits; 
propose further educational programming to address the skill-building needs of this group; propose a 
future plan to assess the efficacy of the tool in relation to the long-term goal of facilitating transfer of 
care from the pediatric to adult setting, from the perspectives of both patients and receiving providers; 
and identify challenges/potential improvements in the tool and its implementation, and propose 
revisions/improvements to address these issues going forward. 
 
Conclusions:  Implementation of the Hemo-milestones tool at the annual comprehensive visit is a 
sustainable practice which identifies individual learning needs and supports the long-term goal of patient 
independence. Periodic, systematic review of Hemo-milestones data and processes should continue to 
inform our plans for educational programming to promote transition skill development in individuals 
affected by bleeding disorders.  
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TRAVEL AWARD: 
 
Laboratory Profiles for Evaluation of Bleeding Disorders are High-Cost, Low-Yield Tests 
in the General Medical Practice  
 
J. Perez Botero, D. Warad, A. Marshall, A. Ashrani, W. Nichols, P. Animesh, R. He, C. Hook, W. 
Wysokinski, R. McBane, D. Chen and R. Pruthi 
 

Mayo Clinic, Rochester, Minnesota, USA 
 
Background:  The typical approach in evaluation of bleeding is to perform multiple tests to diagnose 
bleeding disorders. Our approach is to offer a Comprehensive Bleeding Panel (CBP). The diagnostic yield 
of this approach has not been established especially in light of availability of validated bleeding 
assessment tools (BAT).  
 
Objectives:  To determine the diagnostic yield of CBP in consecutively studied patients (pt) with bleeding 
symptoms within context of the BAT.  
 
Methods:  In this retrospective study, the Mayo Clinic database was queried for all CBPs performed 
between 11/2015 and 11/2016. The CBP includes PT, aPTT, TT, D-dimer, FVIII, FIX, fibrinogen, vWF 
antigen and activity, PFA-100, platelet light transmission aggregometry (LTA), factor XIII screen. The 
ISTH-BAT was retrospectively calculated based on medical records review. Statistical analyses used JMP 
12.2.0 (SAS Institute Inc. Cary, NC, USA). Nonparametric Wilcoxon and Chi-square analysis for association 
studies of numeric and nominal/ordinal variables were used. A probability of < 0.05 was considered 
statistically significant.  
 
Results:  193 (62% female) pt met our study criteria; median age 49 years (10 months to 86 yr). The 
median ISTH-BAT was 2 (range 0 to 8), 42 (22%) had a bleeding score (BS) of 0; 37 (19%) had a positive 
BS (≥3 for children, ≥4 for adult males and ≥6 for adult females). Test results are presented in Table 1. 
113 (59%) of patients were evaluated in the Coagulation Clinic and the rest were only seen by non-
Hematology providers. Of those referred to the Coagulation Clinic, 50 (44%) had a CBP performed prior 
to the consultation. Thirty eight (20%) patients received a new diagnosis (congenital or acquired), 36 
based on CBP results and 2 with additional testing (platelet EM). In 14 (7%) previous diagnoses were 
confirmed. Patients seen at the Coagulation Clinic had a higher BS than those that were not referred (p < 
0.0001), but they were not more likely to have abnormal or diagnostic test results (p=0.76). There was 
no correlation between BS and abnormal results (p=0.84). Prolonged PFA-EPI closure time was 
associated with abnormal LTA (p < 0.001). Seventeen pt (9%) had a positive BS but negative or non-
diagnostic CBP results.  
 
Conclusions:  The CBP has a low diagnostic yield in most patients. A significant number of abnormal 
results occur due to use of antiplatelet agents, anticoagulants, presence of systemic disease or 
secondary thrombocytopenia. Initial evaluation of patients with bleeding symptoms is likely best 
performed with validated BAT; laboratory testing should be reserved for those with a positive BS or 
strong family history of bleeding. Negative CBP results do not rule out a bleeding disorder in those with a 
positive BS. Overall, laboratory testing is best accomplished in consultation with coagulation experts.  
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Comparison of Surgeries at Hemophilia Treatment Centers and Other Facilities in 
Children with Hemophilia A: A Retrospective Cohort Analysis Utilizing the PHIS 
Database 

 
A. Risal1, M. Hall2, M. Silvey1, T. Richardson2 and S. Carpenter1 

 

1Children's Mercy Hospital, Kansas City, Missouri, USA and 2Children's Mercy Hospital, Children's Hospital 
Association, Overland Park, Kansas, USA 
 
Background:  Individuals with hemophilia A may undergo various surgeries throughout their lives, 
including Central Venous Access Device (CVAD) placement and circumcision. Hemophilia Treatment 
Centers (HTCs) are federally funded specialized treatment centers for patients with hemophilia, and have 
previously been shown to result in better outcomes for individuals with hemophilia (Soucie et al. Blood 
2000).  
 
Objectives:  To compare the incidence rate of surgeries and length of post-operative hospitalization over 
time in a large cohort of patients with hemophilia A, to determine the difference in the type of clotting 
factor used and the difference in the length of hospitalization following surgeries between those treated 
at HTCs vs. non-HTCs.  
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Methods:  This retrospective study analyzed 3696 discharges with hemophilia A (ages 0-21 years) who 
underwent surgery within the Pediatric Health Information System (PHIS) database from 2011to 2015 at 
37 HTCs and 11 non-HTCs. Demographics including diagnosis, type of surgeries performed, length of 
hospitalization following surgeries, type of clotting factor used and whether these patients were treated 
at an HTC were included in the analysis. Generalized linear mixed effects models with a random 
intercept for each hospital to account for patient clustering within center were used with appropriate 
distributions for comparing outcomes of HTCs vs. non-HTCs.  
 
Results:  Children treated at HTCs accounted for 81.5% of the discharges (n=3011). There was no 
significant difference between HTCs and non-HTCs in the trend in incidence of surgeries during the study 
period. However, postoperative length of stay following circumcision was shorter in patients treated at 
HTCs vs. non-HTCs (median [IQR]:2 days [1, 3] vs. 4[2, 6], p value < 0.001). Recombinant factor VIIa use 
was higher at HTCs as compared to non-HTCs (9.4% vs. 3.8%, p value < 0.01). Postoperative length of 
stay was not statistically different in groups using Factor VIII products between HTCs as compared to 
non-HTCs.  
 
Conclusions:  Incidence rate of surgeries (including CVAD placements) in patients with hemophilia A over 
the past 5 years has remained unchanged. Recombinant factor VIIa was used more often at HTCs, which 
may suggest a higher proportion of inhibitor patients treated at HTCs. Despite this, postoperative length 
of hospitalization was shorter in patients treated at HTCs following circumcision, and similar for other 
surgeries. Postoperative length of stay was not statistically different in groups using Factor VIII products 
between HTC and non-HTC. This study shows that treatment at HTCs is associated with a shorter length 
of hospitalization following certain type of surgeries. Increased use of recombinant factor VIIa at HTCs 
may suggest that inhibitor patients, who represent a more complicated group, are treated more often at 
HTCs, but more studies are needed to confirm this finding.  
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Feasibility and Content Validity of Goal Attainment Scaling for Hemophilia (GAS-Hēm): 
A Novel Personalized Approach to Measuring Progress in Patients with Hemophilia  
 
J. Roberts1, K. Rockwood2, M. Recht3, S. Lattimore3, D. Gue4, M. Denne5, S. Robinson2, V. Price2 and S. 
Squire6 
 

1Bleeding and Clotting Disorders Institute, Peoria, Illinois, USA; 2Dalhousie University, Halifax, Nova 
Scotia, Canada; 3Oregon Health and Science University, Portland, Oregon, USA; 4Hemophilia Program of 
British Columbia, Vancouver, British Columbia, Canada; 5Shire, Chicago, Illinois, USA; and 6St. Paul's 
Hospital, Hemophilia Program - Adult Division, Vancouver, British Columbia, Canada 
 
Background:  There is growing appreciation of the need for a personalized patient-reported outcome 
that can measure clinically and personally meaningful change in clinical settings for people with 
hemophilia (Recht M, et al. Haemophilia 2016). To address this need, an approach based on Goal 
Attainment Scaling (GAS) was implemented to develop a goals-based, personalized SymptomGuide™ 
(Rockwood K, et al. Clin Pharmacol Ther 2010) for hemophilia: the GAS-Hēm. Key to this method is 
setting measurable, meaningful goals (e.g., being able to administer factor or attend work/school) and 
assessing the degree to which they are attained over specified intervals. The GAS-Hēm comprises 29 
prespecified goals in three domains: managing hemophilia, hemophilia complications, and impact on life. 
A feasibility study was conducted at four Hemophilia Treatment Centers (HTCs) in the US and Canada.  
 
Objectives:  To evaluate the feasibility and content validity of GAS-Hēm in adults and children with 
moderate or severe hemophilia in real-world clinical settings.  
 
Methods:  Feasibility was measured by the proportion of people who began and completed GAS-Hēm 
interviews, at baseline and at 6- and 12-week intervals. Content validity was assessed by conducting a 
formal qualitative evaluation of the goals, including those modified by participants.  
 
Results:  The 42 participants (mean age 23.6 years, SD 14.1, range 5–64; 41 males) set 63 goals (1.5 ± 
0.5). Of these 63 goals, 2 (3%) were incomplete (e.g., undefined attainment level). The mean time to 
complete unstructured (n=16) and structured GAS-Hēm (n=26) interviews was 23 and 21.5 minutes, 
respectively. Participants were more likely to set their own goals (37/ 63; 59%) than to select from the 
GAS-Hēm menu (26/63; 41%). For goals selected from the GAS-Hēm menu, ≥ 1 goal attainment 
description (five per goal) was individualized for 23 of 26 goals (all five for 20 of 23 goals); leaving only 
three goals without any customization. After qualitative review, 30 of the 37 subject-defined goals were 
able to be matched to goals from the GAS-Hēm menu. Among all goals, there were 29 (46%) from the 
domain of managing hemophilia, 15 (24%) from impact on life, and 12 (19%) from hemophilia 
complications. The most common goal from each domain, respectively, was: weight, exercise, and 
nutrition (n=19); leisure activities (n=8); and joint problems (n=7). The most salient themes emerging 
from the qualitative analyses were the wide range of goals and the desire for individualization, reflecting 
the broad involvement of HTCs in the health of people with hemophilia.  
 
Conclusions:  The GAS-Hēm process appears to be a feasible and useful means of incorporating 
individuals’ goals in managing common challenges in the treatment of hemophilia in children, 
adolescents, and adults. Further analysis is ongoing to assess the construct validity and responsiveness 
to change of GAS-Hēm. These results will inform the development of this instrument for routine clinical 
use.  
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Pharmacokinetic Parameters, Prophylaxis Frequency and Bleed Outcomes of Severe 
Hemophilia A Patients Treated with BAY 81-8973 

 
G. Sajeev1, R. Ayyagari1, A. Shah2, Y. Wang1, N. Church2, A. Guerin1 and O. Afonja2 
 

1Analysis Group, Inc., Boston, Massachusetts, USA; and 2Bayer U.S., Whippany, New Jersey, USA 
 
Background:  Both FVIII pharmacokinetics and other patient characteristics may play a role in the 
effectiveness of FVIII prophylaxis.  
 
Objectives:  The objective of this post-hoc analysis was to investigate the association between 
pharmacokinetic (PK) parameters and BAY 81-8973 prophylaxis regimen in patients with severe 
hemophilia A.  
 
Methods:  LEOPOLD I was a randomized, open-label, controlled, phase II/III cross-over trial to investigate 
the use of BAY 81-8973 routine prophylaxis for treatment of bleeds in adolescents and adults with 
severe hemophilia A. In the efficacy part of the trial (Part B), patients received 20-50 IU/kg of BAY 81-
8973 either 2x/week (n = 18) or 3x/week (n = 44) for 12 months. Patients’ prophylaxis regimens were 
determined by the study investigators, independent of BAY 81-8973 PK data. A subset of 20 patients (n = 
7 on 2x/week, n = 13 on 3x/week) had data from an earlier PK study (Part A), in which patients received a 
single 50 IU/kg injection of BAY 81-8973 and had blood samples collected over 48 hours to assess PK 
parameters including area under the curve (AUC), half-life (T1/2) and clearance (CL). Estimates of PK 
parameters were also derived from a global PK model for all patients. This analysis compared model-
based PK parameters, baseline characteristics, total annual dosing and bleed outcomes between 
2x/week and 3x/week prophylaxis groups. A similar analysis was done among the subset of patients in 
Part A, who had PK data. Differences between 2x/week and 3x/week prophylaxis were assessed using 
Wilcoxon rank sum tests for continuous variables, and chi-square or Fisher’s exact tests for categorical 
variables.  
 
Results:  In the full trial population, the model-based AUC [mean (SD): 1957.1 (648.3) vs. 2139.1 (875.7); 
p = 0.58], T1/2 [15.0 (3.7) vs. 15.9 (6.6); p = 0.99] and CL [mean (SD): 0.028 (0.009) vs. 0.027 (0.011); p = 
0.58] were comparable between groups (Table 1). The proportion of patients with ≥ 3 bleeds at 12 
months was 33% in the 2x/week and 48% in the 3x/week group (p = 0.30). The 3x/week group had more 
bleeds in the past 12 months, higher baseline Gilbert bleeding scores, were more likely to have target 
joints at baseline, and received greater doses of BAY 81-8973 during the 12-month treatment period. In 
the Part A subset analysis, observed and model-based AUC, T1/2 and CL were similar in both groups 
(Table 2). The proportion of patients with ≥ 3 bleeds at 12 months was 0% in the 2x/week and 46.2% in 
the 3x/week group (p = 0.052).  
 
Conclusions:  The similarity of PK parameters in patients successfully treated with 2x/week and 3x/week 
regimens suggests that clinical factors other than half-life, AUC and CL are important in predicting 
success of prophylaxis with BAY 81-8973. Physician decisions, taking consideration clinical factors to 
identify appropriate patients for specific prophylaxis regimen, appears to be an important factor for 
2x/week or 3x/week dosing with BAY 81-8973. These factors should be considered when individualizing 
BAY 81-8973 prophylaxis frequency.  
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This study was supported by Bayer. O. Afonja, A. Shah, N. Church are employees of Bayer. G. Sajeev, R. 
Ayyagari, Y. Wang and A. Guerin are employees of Analysis Group Inc., which received consulting fees 
from Bayer for the conduct of this study.  
 
Table 1: Patient characteristics, PK parameters, dosing and bleed outcomes in Part B 
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Table 2: Patient characteristics, PK parameters, dosing and bleed outcomes in the Part A subset  
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NURSE TRAVEL AWARD: 
 
Home Infusion Teaching Practices at Federally Funded Hemophilia Treatment Centers in 
the United States 

 
M. Santaella, M. Bloomberg and D. Anglade 

 

University of Miami, Miami, Florida, USA 
 
Background:  Home management of hemophilia is standard of care in many countries. This study 
examined current nursing practices in teaching home infusion (HI) at hemophilia treatment centers 
(HTC) in the United States (US).  
 
Objectives:  The aims were to identify and compare tools and resources used and areas of unmet needs, 
and to discuss implications for nurses in practice.  
 
Methods:  An anonymous electronic survey was distributed to 574 HTC nurses; 156 responses were 
analyzed.  
 
Results:  The data demonstrated that nurses, specifically nurse coordinators, were most responsible for 
teaching HI. However, many nurses lack the knowledge and confidence to do so: 23% responded feeling 
somewhat or not very confident teaching. Of those 36.4% were staff nurses, 11.9% nurse coordinators, 
and 41.7% nurse practitioners. The majority of nurses have worked more than 5 years as a nurse, with a 
mean length of time of 23.69 years (SD = 11.12, range 3-47) and a mean of 12.9 years (SD = 10.29, range 
1-42) in an HTC. 38.5% of nurses have worked less than 5 years in a HTC. Most nurses appeared to follow 
the Infusion Nurses Society (INS) standards when performing venipunctures. Many centers reported 
using a formal tool or curriculum to teach HI. Nonetheless, these curricula are not uniform and are 
inconsistently used between centers and regions.  
 
Conclusions:  There are currently no national guidelines or standards to assist nurses in this task. The 
data confirmed the need to develop guidelines and a standardized curriculum to teach HI.  
 
We would like to thank the HTC nurses who participated in this study and those who submitted tools and 
resources used at their centers. We would also like to thank the Infusion Nurses Society for approving 
the use of their venipuncture practice survey questions. Lastly, we would like to thank the Dutch 
Network of Haemophilia Nurses and the Canadian Association of Nurses in Hemophilia Care who 
graciously shared their current HI curriculum/manual.  
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The Safety and Efficacy of IB1001 in Children with Hemophilia B: A Pooled Analysis 

 
D. Schaaf, A. Eisenfeld and B. MacPherson 

 

Aptevo Therapeutics, Seattle, Washington, USA 
 
Background:  Hemophilia B, an X-linked congenital bleeding disorder that results in a deficiency of factor 
IX, frequently presents in childhood as easy bruising, spontaneous bleeding, or excessive bleeding 
following trauma or surgery. The primary aim of care is to prevent and treat bleeding with factor IX 
replacement (Srivastava A, et al. Haemophilia 2013). IB1001 is a third generation recombinant factor IX 
approved for the control and prevention of bleeding episodes and for perioperative management 
patients ≥ 12 years of age with hemophilia B*. The pivotal clinical trial of IB1001 was conducted in 
previously treated adults and children ≥ 12 years old, however children < 12 were included in the US on 
an exception basis. A second clinical trial in previously treated children ≤ 12 years old was also 
conducted.  
 
Objectives:  To evaluate the safety and efficacy of IB1001 in previously treated children ≤ 12 years of age 
with hemophilia B.  
 
Methods:  This is a pooled analysis of 2 prospective, multi-center, non-randomized, open-label studies in 
previously treated patients with hemophilia B. Study 1 was in patients ≥ 12 years of age, although 
included some younger patients on an exception basis and Study 2 was in patients ≤ 12 years of age. 
Patients were treated with either a prophylactic or on demand regimen based on investigator discretion. 
Bleed control efficacy was evaluated using annualized bleeding rate, subject’s rating of efficacy for the 
degree of bleed control, and the number of infusions required to treat a bleed. Subjects were monitored 
for adverse events and regularly assessed for the development of inhibitors.  
 
Results:  Twelve patients ≤ 12 years of age (3 in study 1 and 9 in study 2) were included in the analysis. 
All patients were male. Median age was 9.5 (range 2-11), 3 were Caucasian, 6 were Asian, 1 was of 
Mexican and Basque descent, and 2 were Pacific Islander descent. All patients were assigned a 
prophylactic regimen. One patient erroneously received on demand treatment during the study. The 
results for this patient will be presented separately.  
The median exposure days for patients on prophylactic treatment was 254 (range 112 to 404) and the 
median time between first and last treatment was 46 months (range 13 to 51). The median total number 
of bleeds per patient was 1 (range 0 to 11); two patients experienced no bleeds. The median annualized 
bleed rate was 0.3 (range 0 to 2.9). The patient who received treatment on demand experienced 23 
bleeds with an annualized bleed rate of 11.  
No adverse events related to IB1001 were reported. None of the patients developed factor IX inhibitors 
during the study.  
 
Conclusions:  In this pooled analysis, IB1001 was well tolerated and appeared effective in preventing and 
controlling bleeding episodes in previously treated children ≤ 12 years of age with hemophilia B. These 
results are comparable to the results of the overall population studied in the pivotal clinical trial (Study 1, 
age range 7 to 64). Patients respond to different factor IX options differently (Ewenstein BM, et al. 
Transfusion 2002), so it is useful to have a variety of options available.  
 
Footnote:  * IXINITY® (coagulation factor IX (recombinant)) package insert  
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Evaluating Patient Perspectives to Understand Needs of People with Hemophilia 
(ExPAND) Study 

 
J. Smith1, J. Morales1, W. Owens2, A. Cyhaniuk2, E. Chan2, T. Livingston1 and  J. Chupka2 
 

1Biogen, Weston, Massachusetts, USA, 2Hemophilia Federation of America, Washington, District Of 
Columbia, USA 
 
Background:  The CHOICE Project was conducted in partnership between the US Centers for Disease 
Control and Prevention (CDC) and Hemophilia Federation of America, a non-profit, community-based 
organization, to survey persons with bleeding disorders (PWBD) in the US, including those who do not 
receive care at federally-funded hemophilia treatment centers (non-HTC PWBD). The ExPAND Project 
was derived to analyze a portion of the CHOICE data set related to males and females with hemophilia A 
or hemophilia B (PWH).  
 
Objectives:  To retrospectively analyze and compare demographics, outcomes, and perceptions among 
PWH in the CHOICE data set in order to better understand gaps in healthcare and how those gaps can be 
addressed.  
 
Methods:  Demographic and clinical information was collected through CHOICE by survey in the US from 
04/2013-07/2015 among adults (≥18 years) and caregivers of children with bleeding disorders. 
Participants were recruited to take a 20-minute survey in English or Spanish, online or on paper. Non-
HTC PWBD were solicited specifically but others were not excluded from participation. Participants’ 
status as non-HTC PWBD was determined using an algorithm based on responses to specific survey 
questions. Descriptive analysis of participants reporting a hemophilia diagnosis was performed.  
 
Results:  Of the 719 eligible surveys, 576 PWH (HTC and non-HTC) were identified as having a single 
diagnosis of hemophilia A or hemophilia B. Of the 576 PWH, 13% were identified as non-HTC PWH. 
Males accounted for 80% of PWH, including 48% < 18 years. Ethnicity of PWH was 14% Hispanic; race: 
66% White, 6% Black/African American, 3% Asian, 4% other; 59% reported having commercial health 
insurance; 52% were employed full-time, 8% permanently disabled (Table 1). Over 98% of male PWH 
reported ever having had a bleed, with 81% ≥18 years reporting having a joint bleed in the past 12 
months versus 62% < 18 years old (x-square p= 0.0) (Figure 1). Of male PWH, 84% reported seeing a 
healthcare provider for their bleeding disorder at least once per year; 86% for those ≥18 years compared 
to 93% for those < 18.  
 
Conclusions:  Since the CHOICE Project survey includes both HTC and non-HTC PWH, demographic and 
treatment related information more likely represents the US PWH population. The need for additional 
analysis to determine the reason for the difference in the number of joint bleeds in the past 12 months 
in male PWH patients ≥18 years compared to male PWH < 18 years old is amplified given the difference 
occurs possibly across the US PWH population. Additional analysis of this data is needed to investigate 
how best to transition male PWH from pediatric to adult care, apply prophylactic practices, and improve 
adherence. This sample does not necessarily represent all PWBD, as targeted outreach in some regions 
may have led to over-representation of some participant characteristics.  
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Direct Oral Anticoagulants and Menorrhagia in Premenopausal Women: Data from the 
Food and Drug Administration Adverse Event Reporting System and US Drug Utilization 

 
A. Tobenkin, M. Mohamoud, M. Munoz and P. Waldron 

 

US Food and Drug Administration, Silver Spring, Maryland, USA 
 
Background:  Direct Oral Anticoagulants (DOAC), such as dabigatran, rivaroxaban, apixaban, and 
edoxaban are known to increase bleeding risk. In premenopausal women, this bleeding risk may present 
as menorrhagia or heavy menstrual bleeding. Recent studies suggest that DOAC exposure may increase 
the occurrence or the severity of menorrhagia.  
 
Objectives:  To report and characterize post-marketing adverse event reports of menorrhagia associated 
with DOAC, submitted to the US Food and Drug Administration Adverse Event Reporting System (FAERS).  
 
Methods:  We searched FAERS for reports of menorrhagia associated with DOAC from July 2011 through 
May 2016. We used The IMS Health Total Patient Tracker database to obtain nationally projected 
estimates of women aged 12-51 years receiving DOACs in the US outpatient setting, from June 2011 to 
May 2016.  
 
Results:  We identified 107 cases of menorrhagia reported with DOAC use in premenopausal women, 
which included rivaroxaban (n=101), dabigatran (n=5), apixaban (n=1), and edoxaban (n=0). The median 
age for all reported cases was 44 years (range 14-55 years). Venous thromboembolism was the most 
frequently reported indication for rivaroxaban (n=68) and apixaban (n=1), and stroke prevention was the 
most common indication for dabigatran (n=4). Of cases reporting a time to onset, 75% were in the first 
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month after starting a DOAC (n=57). Hospitalization occurred in the majority of the cases (n=57). 
Transfusions were the most frequently reported intervention (n=43), followed by gynecological 
procedures [ablation (n=14), dilation and curettage (n=11), hysterectomy (n=4)]. Modification of 
anticoagulation therapy as a result of menorrhagia included change of therapy (n=39), dose reduction 
(n=9), and temporary interruption (n=2). Seventeen cases reported relevant gynecological history of 
uterine anatomical abnormalities (n=13) and menorrhagia (n=4). Outpatient rivaroxaban and apixaban 
use increased among women aged 12-51 years from 9,617 and 242 in June 2011 to 134,847 and 42,317 
in May 2016, respectively. In contrast, outpatient dabigatran use in women aged 12-51 years decreased 
from 9,201 in June 2011 to 6,074 in May 2016. Since its approval in January 2015 through May 2016, 
outpatient edoxaban use increased among women aged 12-51 years from 253 to 896.  
 
Conclusions:  Menorrhagia is a frequently reported and severe adverse event associated with DOAC use 
in premenopausal women. The case narratives suggest that it was not expected. Patient counseling for 
this risk is essential, and increased monitoring during the initial menstrual cycles following DOAC 
initiation, particularly in the setting of structural uterine pathology, anovulation, and disorders of 
hemostasis or neoplasia, may mitigate this risk. The increasing use of DOACs in this patient population 
requires heightened awareness by all healthcare professionals in identifying women at risk of 
menorrhagia.  
 
 
 

Patient-Reported Outcomes and Joint Status Across Subgroups of US Adults With 
Hemophilia With Varying Patient Characteristics: Results From the Pain, Functional 
Impairment, and Quality of Life (P-FiQ) Study 

 
M. Wang1, D. Quon2, M. Witkop3, M. Recht4, N. Iyer5 and D. Cooper5 

 

1University of Colorado School of Medicine, Aurora, Colorado, USA; 2Orthopaedic Hemophilia Treatment 
Center, Orthopaedic Institute for Children, Los Angeles, California, USA; 3Munson Medical Center, 
Traverse City, Michigan, USA; 4Oregon Health and Science University, Portland, Oregon, USA; and 5Novo 
Nordisk Inc, Plainsboro, New Jersey, USA 
 
Background:  Pain and functional impairment associated with joint disease are major problems for adult 
people with hemophilia (PWH) and may reduce health-related quality of life (HRQoL) as assessed by 
patient-reported outcome (PRO) instruments and joint assessment (Hemophilia Joint Health Score 
[HJHS]). Demographic and treatment-related characteristics may be associated with reduced HRQoL.  
 
Objectives:  (Must indicate N/A if not applicable)  
To evaluate differences in overall HRQoL, pain, function, and joint status between P-FiQ study subgroups 
with distinct demographic and treatment-related characteristics.  
 
Methods:  Adult male PWH with a history of joint pain or bleeding completed a pain history and 5 PROs 
(EQ-5D-5L with VAS, Brief Pain Inventory v2 Short Form [BPI], International Physical Activity 
Questionnaire [IPAQ], SF-36v2, and Hemophilia Activities List [HAL]) and optionally had joint status 
evaluated (HJHS). HRQoL “today” (calculated EQ-5D-5L Index), pain over the prior 7 days (BPI pain 
severity and interference), functional capabilities over the prior month (HAL), and physiotherapist-
assessed joint status (HJHS) were analyzed between subgroups across 13 sets of participant 
characteristics.  
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Results:  In total, 381 adult males with hemophilia (A or B, with or without inhibitors, 70% severe) were 
enrolled, with a median (Q1, Q3) age of 34 (26.3, 47.2) years and range of 18 to 86 years. Most were 
currently employed (77%), 50% had a history of joint procedure, 20%/34%/32% self-reported 
acute/chronic/both pain and 14%/16% anxiety/depression. Median PRO and HJHS scores are shown in 
Table 1. Characteristics consistently associated with poorer outcomes included age 45 to 60 years, 
unemployment, comorbidities (including viral [HIV/HCV]), self-reporting symptoms (arthritis/bone/joint 
problems, both acute/chronic pain, anxiety/depression), severe hemophilia, and history of joint 
procedures. Calculated EQ-5D-5L Index scores showed little variability but were most affected by age 45 
to 60 years, college or above education, unemployment, comorbidities, reporting both acute/chronic 
pain, and having spent 25% to 49% of one’s life on prophylaxis. BPI pain severity and interference were 
most affected by college or above education, reporting both acute/chronic pain, and anxiety/depression. 
HAL was most affected by age 45 to 60 years, reporting both acute/chronic pain, and reporting 
anxiety/depression (Figure 1 and Table 1). HJHS was most affected by age 45 to 60 years, viral 
comorbidities, both acute/chronic pain, and spending 1% to 24% of one’s life on prophylaxis.  
 
Conclusions:  Measures of joint status and HRQoL, including pain and functional impairment scores, 
seem consistently reduced among participants exhibiting increased age, higher educational level, severe 
hemophilia, history of joint procedure, both self-reported acute and chronic pain, and 
anxiety/depression. Impact of current treatment on HRQoL cannot be assessed in a cross-sectional 
study.  
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Efficacy of Trans-Arterial Synovial Embolization for Recalcitrant Synovitis in Pediatric 
Patients with Hemophilia 

 
M. Wedekind, P. Warren and A. Dunn 

 

Nationwide Children's Hospital, Columbus, Ohio, USA 
 
Background:  Hemophilia A (HA) is an X-linked inherited bleeding disorder caused by deficiency of Factor 
VIII. Patients with severe HA ( < 1%) can experience frequent joint bleeding with resultant synovitis and 
arthropathy. Ideally, prophylactic factor replacement can limit or prevent bleeding however some 
patients develop recalcitrant bleeding despite routine prophylaxis. Radionuclide and arthroscopic 
synovectomy have been utilized to treat synovitis but both options have drawbacks such as radiation 
exposure or intensive factor replacement requirements so additional options are needed. Joint 
embolization has been reported in cases of hemophilic joint disease in adults. We report two cases of 
successful knee embolization in pediatric patients with recurrent bleeding despite prophylaxis.  
 
Objectives:  N/A  
 
Methods:  We present a case series describing knee embolization in 2 pediatric patients from our center 
with hemophilia A (HA) and chronic knee bleeding that was uncontrolled despite aggressive medical 
management. Both patients underwent trans-arterial synovial embolization under general anesthesia for 
recurrent knee bleeding, pain and boggy synovitis. Demographics, diagnosis, inhibitor history, annualized 
bleeding rates of the target joint (ABR), admission rates and pain ratings were abstracted from the 
electronic medical record. Patient 1 is a 10y with severe HA with high titer inhibitors who failed immune 
tolerance therapy. He had recurrent left knee bleeding despite by-passing agent prophylaxis. Patient 2 is 
a 19y M with severe HA with tolerized inhibitors and normal FVIII recovery and half-life who exhibited 
recurrent left knee bleeding despite daily prophylaxis with standard or extended half-life FVIII.  
 
Results:  Patient 1 is 27 weeks post embolization and demonstrated a decrease in hospital admissions 
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from 7 admissions (3 for target joint bleeding) in the 12 months prior to the procedure to 1 admission (0 
related to target joint bleeding) in follow-up. His pain decreased from 10/10 prior to the procedure to 
0/10 at last follow-up. His target joint ABR decreased from 4 to 0 and his synovitis resolved. He 
experienced no adverse events related to the procedure. Patient 2 is 12 weeks post embolization. He 
had 12 admissions (9 for target joint bleeding) in the 12 months prior to the procedure and has had 2 
admissions (both related to target joint bleeding) during the 2 months after the procedure. His pain 
decreased from 10/10 prior to procedure to 0/10 at rest after the procedure and 6/10 when palpated. 
His synovitis has diminished but not resolved. He did not keep bleeding logs so no ABR could be 
reported. He experienced no adverse events related to the procedure.  
 
Conclusions:  Trans-arterial synovial embolization for chronic synovitis in two pediatric patients with HA 
shows promising results and may lead to decrease in hospital admissions, ABR, synovitis and pain. No 
adverse events were encountered. More follow-up is needed to demonstrate long-term efficacy.  
 
 
 

Thromboelastography in Immune Thrombocytopenic Purpura (ITP) - A New Way to 
Study an Old Malady 

 
A. Zaidi, W. Hollon, R. Thomas, Y. Ravindranath and M. Chitlur 

 

Children's Hospital of Michigan, Detroit, Michigan, USA 
 
Background:  ITP is an acquired autoimmune disorder with thrombocytopenia in an otherwise healthy 
child. Although the prognosis is excellent, aberrances between platelet count and bleeding phenotype 
exist. Options for management include observation, treatment with IVIG or immune suppression 
(Neunert C, et al. Blood 2011). The question on who-to-treat remains a dilemma. Thromboelastography 
(TEG) is a viscoelastic method of measuring clot strength and stability and has not been studied in ITP. In 
this exploratory study, we evaluate the use of TEG in children with ITP.  
 
Objectives:  To determine the utility of TEG analysis in ITP.  
 
Methods:  A retrospective chart review of patients who presented with ITP, that also had tissue factor 
initiated TEG analysis between January 2000 and December 2016 was performed. Patients were 
classified as mild or severe based on absence or presence of mucosal bleeding. TEG parameters, 
specifically R (clot formation time), MA (clot strength), K (rate of clot formation), and MRTG (maximum 
rate of thrombin generation), were compared. To perform the TEG analysis, the citrated whole blood 
samples were activated using 20mL of 1:10,000 dilution of recombinant human tissue factor (Innovin, 
Dade Behring) and CaCl2. TEG parameters were compared with bleeding phenotype and platelet count. 
Independent samples t-test were conducted to compare R, MA, K, Angle and MRTG in the mild and 
severe groups.  
 
Results:  We identified eight patients with platelet counts less than 100,000/mm3 who also had a TEG 
analysis. There were 4 male and 4 female patients. Patients with severe phenotype had a significant 
decrease in clot strength (MA) and increase in clot formation time (K). MRTG was significantly decreased 
in the severe phenotype as depicted in Table 1 and Figure 1. Non-parametric Mann-Whitney U testing 
confirmed these findings. There was a statistically significant difference in MA, K and MRTG indicating 
poor clot formation capacity and decreased fibrin polymerization in patients with mucosal bleeding 
versus those without. There was no direct correlation between the platelet counts and the TEG 
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parameters, as some patients with low platelet counts had better clot formation capacity as compared 
to others with higher platelet counts. Patients with mucosal bleeding were also noted to have a 
prolonged R time (although not statistically significant), indicating additional enzymatic factor 
derangement which may account for the increase in bleeding manifestations.  
 
Conclusions:  Our exploratory study shows that TEG parameters may be helpful in differentiating severe 
and mild phenotypes allowing us to tailor therapy to those at maximum risk for bleeding. Specifically, the 
TEG changes in our severe phenotype ITP patients demonstrates decreased clot formation capacity 
potentially indicating an increased risk for bleeding. While the sample size is extremely small, this 
observation exemplifies the need for additional studies in this group of understudied patients.  
 
Table 1- Platelet and TEG Values 

 
Figure 1- Stem and leaf plots for MA, K and angle 
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THROMBOSIS ABSTRACTS 

Clinical Features and Outcomes of a Patient Cohort with Triple Positive 
Antiphospholipid Antibodies  
 
G. Abu-Zeinah1 and M. DeSancho2 

 
1Weill Cornell Medicine, New York, New York, USA and 2NY Presbyterian Weill Cornell, New York, New 
York, USA 
 
Background:  Asymptomatic patients who are triple positive for antiphospholipid antibodies (positive for 
lupus anticoagulant (LA), anti-cardiolipin (ACLA), and anti-beta-2-glycoprotein (aB2GP1) antibodies) are 
considered at high risk of developing a thrombotic event (Pengo et al. Blood 2011). However, routine 
testing for APLAs in asymptomatic patients is not generally recommended (Rand et al. Hematology Am 
Soc Hematol Educ Program. 2012). A prolonged aptt is often an incidental finding that leads to further 
work-up for antiphospholipid antibodies and leads to a common clinical dilemma when it comes to 
future prophylaxis and anticoagulant management in this patient population.  
 
Objectives:  To identify clinical features and to assess treatment and outcomes in patients with triple 
positive APLAs.  
 
Methods:  Retrospective review of medical records of patients with triple positive aPLs followed at our 
hematology clinic between 2006-2016. Data was collected for pts who were triple positive (positive for 
lupus anticoagulant (LA), anti-cardiolipin (ACLA), and anti-beta-2-glycoprotein (aB2GP1) antibodies). 
Demographics, reason for testing, initial clinical events, treatment and outcomes were recorded. A 
“Clinical event” and the diagnosis of APS was established in accordance to the Sydney criteria 2006. An 
intervention included aspirin (ASA), enoxaparin (LMWH), warfarin (VKA), or other (e.g. 
hydroxychloroquine). Descriptive statistics were utilized to generate results.  
 
Results:  27 pts with a triple positive aPLAs profile were identified, the majority (n=20, 74%) were 
female. The median age was 35 (range 20-85 years). Criteria for APS were met in 17 patients (63%) and 
10 (%) were asymptomatic carriers of triple positive aPLs pts. Diagnostic work-up was prompted by the 
incidental finding of a prolonged aPTT in 7 pts (26%), by an initial clinical event in 8 (30%) and by 
recurrent thrombotic events (>1) in 7 (26%), with the remainder of cases tested for other causes (e.g. 
false positive VDRL). Arterial and venous thrombotic events were equally as common preceding the 
diagnosis of triple positive APS (n=7, 26% for each), pregnancy morbidity preceded the diagnosis in 5 
cases (18.5%). A total of 23 pts (85%) received antithrombotic therapy: aspirin in 6 (22%), 
anticoagulation in 10 (37%), and combination of ASA+LMWH for prophylaxis in 6 (22%). The 
predominant antibody isotype in the triple positive population was IgG for ACLA which was present 
(alone or in combination) in 23 (85%) of cases, and IgG for aB2GP1 in 21 (78%). Recurrent events after 
intervention occurred in 11 (42%) of patients.  
 
Conclusions:  Patients with triple positive APLAs are considered a high risk profile for future thrombotic 
events. However, this is a very heterogeneous group ranging from asymptomatic carriers to patients 
with catastrophic APS. Therefore testing should be pursued for select group of patients and in the 
appropriate clinical context.  
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Cost Of Thrombophilia Workup At A Tertiary Care Hospital 
 
E. Cheng1, Y. Lin1, I. Bodo2 and M. Gaddh2 

 
1Rollins School of Public Health, Emory University, Atlanta, Georgia, USA; and 2Department of 
Hematology and Medical Oncology, Winship Cancer Institute of Emory University, Atlanta, Georgia, USA 
 
Background:  The role of thrombophilia testing in management of patients with venous 
thromboembolism (VTE) remains controversial (Kearon, C et al. Chest 2016). In everyday practice 
however, physicians and patients are often inclined to request the tests in the hope of a) finding the 
cause for their VTE, b) understanding the patients’ risk of VTE recurrence, c) estimating VTE risk for 
family members, and d) obtaining information that would help develop a treatment plan. While the 
results may not add value to patient management, the tests certainly increase the cost of management 
of venous thromboembolic disorders (Simpson EL et al. Health Technol Assess 2009).  
 
Objectives:  To determine the cost of thrombophilia testing in the management of patients with VTE at 
Emory University Hospital (EUH)  
 
Methods:  Patients admitted at EUH between January and December 2015 and who received a 
Hematology consult for VTE were identified using the Hematology Service Database. Of the total 85 
patients, 45 (52.9%) underwent thrombophilia testing; their charts were reviewed retrospectively to 
determine the details of thrombophilia workup. The following tests were included for the purpose of the 
study: Protein S activity level, Protein C activity level, Antithrombin III activity level, Antiphospholipid 
antibody panel, Factor V Leiden mutation, PT G20210A gene mutations, JAK-2 mutation, flow cytometry 
for Paroxysmal Nocturnal Hemoglobinuria. Patients who underwent at least the first six listed tests were 
categorized as having undergone complete thrombophilia workup. Tests for protein C, S and AT III 
activity levels under conditions that can lead to falsely low levels were categorized as ‘wrong time’.  
 
Results:  Overall, the cost of thrombophilia workup per patient (N=45) was $2546.77. Thirteen (28.9%) 
underwent complete thrombophilia workup, which amounted to $3643.15 per patient. Nine (20%) had 
tests done at ‘wrong time’. The workup led to diagnosis of an underlying thrombophilia in 10 (22.5%) 
patients. The cost of diagnosing 1 positive patient was $12,534.50.  
 
Conclusions:  Thrombophilia testing is associated with high costs. The study highlights the importance of 
judicious use of tests and therefore, health care dollars, especially when the value of the results in 
clinical practice may be limited.  
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Genetic InFormatics Trial (GIFT) of Warfarin Therapy to Prevent DVT: Safety of a Target 
INR of 1.8 

 
B. Gage1, A. Bass2, H. Lin3, S. Woller4, S. Stevens4 and C. Eby1 

 
1Washington University, Saint Louis, Missouri, USA; 2Hospital for Special Surgery, New York, New York, 
USA; 3University of Massachusetts, Worcester, Massachusetts, USA; and 4University of Utah, Salt Lake 
City, Utah, USA 
 
Background:  The optimal INR to prevent venous thromboembolism (VTE) in warfarin-treated 
arthroplasty patients is unknown.  
 
Objectives:  To determine the safety and efficacy of a target INR of 1.8 vs. 2.5 for VTE prophylaxis after 
orthopedic surgery.  
 
Methods:  We conducted a multicenter, randomized trial of patients ≥ 65 years old initiating warfarin for 
VTE prophylaxis after hip or knee arthroplasty. Participants were randomized to a target INR of 2.5 or 
1.8. For the first 11 days of therapy, open-label warfarin dosing was guided by a web application, 
www.WarfarinDosing.org. Participants underwent screening Doppler ultrasound postoperatively. We 
hypothesized that an INR target 1.8 would be non-inferior to an INR target 2.5, using a non-inferiority 
margin of 3% for the absolute risk of VTE. Our primary outcome was death or VTE.  
 
Results:  1598 participants (63% female, 91% Caucasian) received at least 1 dose of warfarin therapy and 
were included. The mortality rate was 0%. The VTE rate in the INR target 1.8 arm was 5.1% and 3.8% in 
the INR target 2.5 arm (p for inferiority = 0.056). The composite outcome (death, VTE, major bleed, or 
INR > 4) occurred in 9.3% of participants in the1.8 arm and 16.1% participants in the 2.5 arm (RR 0.58; 
95% CI 0.44-0.76; P < 0.001). For participants randomized to the 1.8 target arm, the RR (95% CI) was: 
1.35 (0.85 – 2.14) for VTE; 0.42 (0.11 – 1.58) for major bleeding; and 0.37 (0.25 – 0.53) for INR > 4.  
 
Conclusions:  After arthroplasty, an INR goal of 1.8 is associated with a slightly higher rate of VTE than an 
INR goal of 2.5, but reduced the risk of warfarin overdose.  
 
 
 

Recurrent Stroke in a Child with Atlantoaxial Instability Following Chiropractic 
Manipulation 

 
M. Ghanim1, S. Bergmann1 and A. Mahajerin2 

 
1Medical University of South Carolina, Charleston, South Carolina, USA; and 2University of California, 
Irvine, Irvine, California, USA 
 
Background:  The incidence of stroke in the pediatric population is approximately 2 to 8 in 100,000 per 
year in North America. Medical therapies (secondary stroke prophylaxis) aim at preventing recurrent 
arterial ischemic strokes. The risk for recurrence in the first 5 years after non-neonatal arterial ischemic 
strokes varies between 19% and 40%.  
 
Objectives:  To describe an important, yet unexpected, cause of recurrent arterial strokes in children.  
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Methods:  Literature and medical record review  
 
Results:  A previously healthy 6-year-old boy who developed lethargy and altered mental status and was 
found to have a large acute infarct involving the left posteroinferior cerebellar artery (PICA) territory as 
well as multiple smaller infarcts in different areas of the brain. He underwent thrombectomy of PICA 
occlusion and was started on Enoxaparin. He had a normal MR angiogram of the neck, echocardiogram 
with bubble study and unremarkable coagulation panel ( Antithrombin III, PT, aPTT, protein c, protein s , 
beta-2 glycoprotein antibodies, cardiolipin antibody , dilute Russell viper venom, factor 5 Leiden, 
prothrombin g20210a mutation), as well as normal CBC, antinuclear antibody, negative 
antiphosphatidylethanolamine antibody, fibrinogen gene mutation analysis ,C3 and C4, factor XIII gene 
mutation analysis, von Willebrand factor antigen, Homocysteine and MTHFR.  
Despite Enoxaparin, he presented 3 weeks later with a punctate acute infarction in the right cerebellar 
hemisphere. He underwent thrombectomy for acute basilar artery occlusion. Enoxaparin was stopped 
and Abciximab infusion was started for one day. The next day he was started on Aspirin and Warfarin 
with Heparin bridging. 6 months after his initial presentation he developed new infarct in the right 
cerebellar hemisphere and underwent a successful thrombectomy. 2 weeks after that he developed a 
new posterior-inferior cerebellar artery thrombus, with additional infarcts in the vermis, pons, and left 
cerebellar hemisphere. He underwent thrombectomy and was switched to warfarin, clopidogrel and 
aspirin. While still admitted; he developed recurrent basilar artery thrombus and was taken for 
thrombectomy. In neuroangiography, with the movement of neck side-to-side, vertebral arteries were 
noted to completely occlude on the opposite side of whichever way the head was turned. The patient 
was then placed in C-collar for prevention of further clots and later had 2 stents placed in both vertebral 
arteries. After those events, the mother reported he had a significant fall resulting in torticollis 1 year 
prior and had his C-spine manipulated by a chiropractor. The patient’s recurrent strokes were likely 
related to a hypermobile neck secondary to unhealed rotary subluxation. For the last 8 months, the 
patient has not had any new strokes.  
 
Conclusions:  This case demonstrates that with normal hypercoagulable workup, mechanical causes for 
thromboembolism should be investigated thoroughly. Around half of pediatric strokes are caused by 
arteriopathy. It is the major prognostic factor for recurrence. Delay in diagnosis, despite adequate 
anticoagulation, results in further morbidity and mortality.  
 
 
 

Perils in the Thrombophilia Workup: Frequency and Circumstances of Erroneously 
Ordered FV-Activity Tests for Thrombophilia 

 
D. Houghton, S. Sud, S. Moll and M. Rollins-Raval 
 

University of North Carolina, Chapel Hill, North Carolina, USA 
 
Background:  Factor V Leiden (FVL) analysis is a commonly ordered in a thrombophilia workup. 
Anecdotal evidence suggests that factor V activity (FV-activity) testing is sometimes ordered in a 
thrombophilia workup in lieu of FVL analysis. FV-activity provides no useful information for assessing 
thrombophilia.  
 
Objectives:  Determine the frequency and evaluate the circumstances of incorrectly ordered FV-activity 
tests for thrombophilia assessment.  
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Methods:  As part of a quality improvement project at a large academic medical center, we identified 
patients who had FV-activity or FVL genetic test results between 10/1/15 and 4/15/16. Medical records 
were reviewed from the date of the first FV-activity result by two investigators to determine the service 
of the ordering provider and the clinical circumstances (e.g., coagulopathy, bleeding, liver failure, 
arterial/venous thrombosis). Based on the clinician’s notes and laboratory data, testing was determined 
to be either appropriate, erroneous (i.e., FV-activity ordered for thrombophilia workup), or uncertain. At 
our institution, FV-activity and FVL ordering are not restricted and thrombophilia labs must be selected 
individually (i.e., there are no panels).  
 
Results:  Over a 6.5-month period there were 159 FV-activity tests (122 patients) and 174 FVL genetic 
tests (173 patients). The majority of FV-activity orders (78%) originated from the inpatient setting. An 
arterial/venous thrombosis was present in 36 patients (30%) with FV-activity results. In those with a 
thrombotic event, 58.3% (n=21) of FV-activity tests were ordered appropriately; 27.8% (n=10) were 
ordered erroneously; and 13.9% (n=5) were ordered without apparent reason. For every 17.4 FVL 
genetic tests ordered, FV-activity was ordered erroneously once. Appropriate reasons for FV-activity 
orders in the setting of thrombosis included liver dysfunction evaluation (48%), bleeding workup (38%), 
and/or coagulopathy assessment (91%). Among patients with erroneously ordered FV-activity, 4/10 
patients (40%) had definitive evidence that FV-activity levels were misinterpreted as a thrombophilia 
test. In each of these 4 cases, a normal or low activity level was incorrectly interpreted as normal FVL 
analysis, apparent in documentation from subsequent clinical notes. In those with erroneously ordered 
FV-activity, only 5/10 subsequently had FVL ordered or Hematology evaluation. The 10 erroneous orders 
were seen among 8 different clinical services (6 medical: 2 surgical).  
 
Conclusions:  Confusion in ordering the appropriate test for FVL is reasonably common at our institution 
with FV-activity being erroneously ordered for thrombophilia evaluation 1-2 times per month (or 1 per 
every 17 FVL genetic tests). Furthermore, multiple specialty services erroneously ordered FV-activity—
indicating a systems-wide problem. Some FV-activity results were misinterpreted, suggesting an inherent 
misunderstanding of FVL testing that could have significant implications for some patients.  
 
Figure 1 
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Transition of Care for Patients with Venous Thromboembolism: A Quality Improvement 
Project with the American Thrombosis and Hemostasis Network 

 
J. Jaffray1, M. DeSancho2, J. Munn3, C. Watson4, E. McCarthy4 and M. Rajpurkar5 
 
1Children's Hospital Los Angeles, USC Keck School of Medicine, Los Angeles, California, USA; 2NY 
Presbyterian Weill Cornell, New York, New York, USA; 3University of Michigan, Ann Arbor, Michigan, USA; 
4American Thrombosis and Hemostasis Network, Riverwoods, Illinois, USA; and 5Wayne State University, 
Detroit, Michigan, USA 
 
Background:  Venous thromboembolism (VTE) is the third leading cause of cardiovascular morbidity and 
mortality in adults. Pediatric VTE is also increasing, especially in those who are hospitalized. Treatment 
for VTE is not standardized, and the addition of the new direct oral anticoagulants (DOACs) is adding to 
the complexity. Studies show large gaps in anticoagulant management during transition from the 
inpatient to outpatient setting, which may lead to medication errors and adverse outcomes.  
 
Objectives:  To improve the transition of care (TOC) from an inpatient to outpatient environment for 
adult and pediatric VTE patients, and to evaluate patients who are prescribed DOACs as their initial 
anticoagulant, and compare their TOC.  
 
Methods:  This prospective, quality improvement (QI) project includes patients from Hemostasis and 
Thrombosis centers (HTCs) affiliated with the American Thrombosis and Hemostasis Network (ATHN). 
Hospitalized adults and pediatric patients diagnosed with their first VTE and treated with anticoagulation 
are eligible. The project has 2 phases, a pre-intervention phase and a QI phase. During the pre-
intervention phase, standard of care is followed. De-identified data regarding subjects’ demographics 
and VTE characteristics are collected (Table 1). We obtain additional medical and adherence data at the 
first follow-up hematology visit, and subjects complete questionnaires regarding their VTE knowledge 
and education received while hospitalized. During the QI phase, newly identified subjects are provided 
with standardized intervention: 1. A transition protocol; 2. Written and verbal education on VTE, their 
anticoagulant at discharge and any expected adverse events; 3. A 7-day phone call to reinforce 
education and address issues. We collect identical medical and subject questionnaires data.  
 
Results:  Sixteen ATHN-affiliated HTCs are participating in this project with a total of 128 subjects 
enrolled in the pre-intervention phase since May 2016. The majority of subjects (57%) are >18 years, 
with an equal distribution of males and females. As of 12/31/16, there are 57 subjects with data 
collection completed; 41 (72%) diagnosed with a deep vein thrombosis (DVT), 19 (33%) with a pulmonary 
embolus (5 also had a DVT) and 1 (1.7%) with a cerebral sinus venous thrombosis. Almost half (49%) of 
subjects received an interventional procedure to treat their VTE, and the majority of patients received 
Enoxaparin as their anticoagulant at discharge. Complete descriptive VTE data are shown in Table 2.  
 
Conclusions:  Currently, several models of TOC for VTE exist. This project is the first to use ATHN-
affiliated centers to create a uniform TOC model across pilot sites in the U.S. These interim results reveal 
the feasibility of the study design and ability for the ATHN-affiliated HTCs to work collaboratively with 
the goal of improving patient outcomes. Results from this study will help identify regional differences 
and barriers to TOC. This study will also determine if the use of DOACs, and their lack of drug monitoring 
will affect TOC.  
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Adoption of a Centralized and Coordinated Approach to Reduce Unnecessary Inpatient 
Thrombophilia Testing in an Academic Medical Center 

 
M. Lim, C. Vaughn, L. Shane and C. Greenberg 
 

Medical University of South Carolina, Charleston, South Carolina, USA 
 
Background:  Current guidelines recommend that thrombophilia testing should not be performed during 
acute thrombosis or during the initial period of anticoagulation. Despite this, Thrombosis Panel remains 
a frequently ordered inpatient test at our institution.  
 
Objectives:  We set out to define the scope of the problem and to identify areas for improvement at our 
institution. We propose a practical plan that will assist in reducing unnecessary testing and improving 
clinician education utilizing electronic health record (EHR) system.  
 
Methods:  We performed a retrospective chart review of adult hospitalized patients who had a 
Thrombosis Panel ordered from July 1, 2015 to July 1, 2016. Patient demographics, details of the 
thrombotic event and the ordering services were reviewed to evaluate why testing was performed. 
Additional data were collected to determine the appropriateness of testing, which included the presence 
of risk factors for thrombosis and the presence of factors that could confound testing, and to assess if 
follow-up for repeat testing occurred.  
 
Results:  155 Thrombosis Panel were ordered in 152 hospitalized adult patients during the study period; 
43 (28.3%) men and 109 (71.7%) women. Mean and median age at time of testing were 48.1 and 47 
years, respectively (range: 18 – 82 years). 85% of Thrombosis Panel performed were ordered by the 
following services: Neurology (54.8%, n=85), Neurosurgery (13.5%, n=21), Emergency Medicine (8.4%, 
n=13) and Internal Medicine (7.7%, n=12). 83 (54%) Thrombosis Panel did not reveal any thrombophilia, 
while 72 (46%) had ≥1 abnormal results. Ten (7%) patients were found to be heterozygous for factor V 
Leiden while 6 (4%) patients were heterozygous for prothrombin G20210A gene mutation. Table 1 shows 
the number of abnormal results for protein C activity (PC), protein S free antigen (PS), antithrombin 
activity (AT) and antiphospholipid antibodies (APA), frequency of factors that confound testing and 
whether follow-up for repeat testing occurred. Given the scope of the problem, we created a hard-stop 
in EHR that prevented inpatient providers from ordering Thrombosis Panel. If attempted, a Note appears 
that states inpatient testing is inappropriate due to suboptimal conditions, and that testing should be 
deferred to the outpatient setting, if clinically indicated. Otherwise, a Hematology Consult is required for 
approval for inpatient testing. In addition, the top 4 ordering services will be educated separately on 
service-specific indications and appropriate timing of Thrombosis Panel testing.  
 
Conclusions:  We identified the scope of practice and areas that could be improved by the adoption of a 
centralized and coordinated approach to reduce Thrombosis Panel testing. This study demonstrates the 
potential impact that EHR and targeted clinician education has on changing practice habits and 
subsequently reducing healthcare cost.  
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TRAVEL AWARD AND ORAL PRESENTATION: 
 

Incidence and Characteristics of Venous Thromboembolism Among Patients Undergoing 
Allogeneic Stem Cell Transplantation with Umbilical Cord Blood: A Preliminary Analysis 

 
G. Moyer, J. Gutman, J. Di Paola and T. Buckner 

 
University of Colorado School of Medicine Anschutz Campus, Aurora, Colorado, USA 
 
Background:  Venous thromboembolism (VTE) after hematopoietic stem cell transplantation (HSCT) 
occurs in approximately 4.6% of patients and poses a treatment challenge in those with 
thrombocytopenia (Gerber D, et al. Blood 2008). Patients who have undergone HSCT, particularly those 
with graft versus host disease (GVHD), acquire alterations in the hemostatic milieu that may alter the 
vascular endothelium and predispose to thrombosis (Vannucchi A, et al. Haematologica 1994; Holler E, 
et al. Blood 1990). In the last 20 years, use of umbilical cord blood in HSCT has increased in part due to 
its association with a decreased risk of GVHD. We hypothesized that use of a stem cell donor source 
associated with less GVHD would lead to a lower VTE incidence in the post-HSCT setting. The incidence 
and characteristics of VTE events after cord blood HSCT have not yet been reported.  
 
Objectives:  Our primary objective was to compare the incidence of VTE during the first year following 
allogeneic HSCT between those who received umbilical cord blood stem cells and those who received 
matched related or unrelated donor stem cells. A secondary objective was to assess the risk of VTE in the 
presence of GVHD.  
 
Methods:  A retrospective chart review was performed on all patients who underwent allogeneic HSCT 
between 1/2014 and 3/2016 at the University of Colorado Hospital. Data included baseline clinical 
characteristics, stem cell donor source, GVHD outcomes and VTE incidence and characteristics which are 
presented as descriptive statistics. The Kaplan-Meier method was used to plot the time to development 
of VTE and hazard ratios were used to compare the VTE rate between the two groups. Odds ratios were 
used to describe the association of GVHD history with VTE development.  
 
 
Results:  A total of 117 patient charts were reviewed. Seventy patients received cord blood and 47 
patients received non-cord blood. Among those who received cord blood, 46% of patients experienced 
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some form of GVHD compared to 66% who received non-cord blood (OR: 0.4346; 95% CI: 0.2023 to 
0.9340; p = 0.033). Of the patients who received cord blood, 20 patients (29%) experienced a VTE event 
compared to 11 (23%) in the non-cord cohort. Of those who developed VTE, 45% of patients in both 
groups had platelet counts less than 50,000 at the time of VTE diagnosis. There was no significant 
association between GVHD history and the development of VTE (OR: 1.1429; 95% CI = 0.5043 to 2.5898; 
p = 0.749).  
 
Conclusions:  Despite lower rates of GVHD in those receiving cord blood, there was no difference in the 
incidence of VTE between groups. Prior reports that have correlated GVHD with VTE risk included very 
few patients who had received cord blood. These findings may suggest that processes independent of 
GHVD are influencing VTE risk in individuals undergoing HSCT with umbilical cord blood. Future efforts 
will focus on expanding this cohort and evaluating additional VTE risk factors in these patients.  
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TRAVEL AWARD AND ORAL PRESENTATION: 
 

Diminished Regulation of the Alternative Complement Pathway Makes Glomerular 
Microvascular Endothelial Cells Susceptible to Damage 

 
S. Sartain1, N. Turner2 and J. Moake2 

 

1Texas Children's Hospital and Baylor College of Medicine, Houston, Texas, USA; 2Rice University, 
Houston, Texas, USA 
 
Background:  Thrombotic microangiopathy (TMA) is a group of devastating disorders characterized by 
microangiopathic hemolytic anemia, thrombocytopenia, and end-organ injury secondary to formation of 
fibrin-platelet clots in the microvasculature. The alternative complement pathway (AP) has been 
implicated in the pathophysiology of TMA and especially in atypical hemolytic uremic syndrome (aHUS), 
a TMA in which the kidneys are particularly affected. The AP is initiated when C3 is cleaved to C3b on an 
activating surface, including ultra large von Willebrand factor multimeric strings secreted by/anchored to 
human endothelial cells. Through a series of steps, AP activation results in the formation of the C3 and 
C5 convertases. The AP is negatively regulated by soluble and surface-bound proteins, including Factor H 
(FH), Factor I (FI), CD141 (thrombomodulin), CD46, CD59, and CD55. CD141 also acts as a natural 
anticoagulant by binding and promoting thrombin cleavage of protein C (PC) into activated PC, which 
proteolytically inactivates coagulation factors VIIIa and Va.  
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Objectives:  We studied AP regulation in two types of microvascular endothelial cells – brain 
microvascular endothelial cells (BMVECs) and glomerular microvascular endothelial cells (GMVECs) – in 
an effort to determine if the kidney is especially susceptible to complement-mediated injury.  
 
Methods:  We used real time RT-PCR to investigate the gene expression of surface complement 
regulatory protein genes CD55, CD59, CD46, and CD141, and the soluble AP regulatory protein genes 
CFH and CFI, in BMVECs and GMVECs. The mRNA levels of these genes were quantified relative to mRNA 
levels in GMVECs after normalization to GAPDH. The surface complement regulatory proteins on 
BMVECs and GMVECs were quantified by flow cytometry. Activated PC was measured in the supernatant 
of BMVECs and GMVECs using ELISA. All experiments were performed on BMVECs and GMVECs at their 
basal state, without added stimulatory agents.  
 
Results:  Gene expression of the AP regulatory genes CD59, CD46, THBD, CD55, CFI, and CFH was 
significantly lower in GMVECs compared to BMVECs (p < 0.05 for all genes, Fig. 1). CD141 was 2-fold 
lower (p < 0.001) on the surface of GMVECs compared BMVECs and, as a result, activated PC was 3.3-
fold lower (p < 0.05), in the supernatant of GMVECs compared to BMVECs (Fig. 2).  
 
Conclusions:  GMVECs have decreased production of the complement regulatory proteins and decreased 
activation of PC compared to BMVECs. During a stimulatory event resulting in AP activation (i.e. 
infection/inflammation), or in aHUS patients with an already overactive AP, these decreased regulatory 
mechanisms likely lead to a heightened susceptibility of the kidney to AP-mediated injury and 
microthrombi formation.  
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Clinical Scoring Systems and Platelet Trends in Heparin-Induced Thrombocytopenia 
(HIT): A Pilot Study 

 
S. Simmons, E. Staley, H. Pham, X. Zheng and L. Williams 

 

University of Alabama at Birmingham, Birmingham, Alabama, USA 
 
Background:  HIT is an immune-mediated thrombocytopenia with increased risk of thrombosis. 
Incidence is 0.5-3% depending on the patient group and type of heparin administered (Warkentin T, et 
al. Blood 2000; Martel N, et al. Blood 2005). Detection requires a clinical suspicion, ideally supported by 
4 T or HIT Expert Probability (HEP) Scores. Enzyme-linked immunosorbent assays (ELISA) are used as in-
house screening tests, while the confirmatory serotonin release assay (SRA) is performed at reference 
laboratories. The SRA is a high-complexity, high-cost test with a turnaround time that delays treatment 
in some cases.  
 
Objectives:  Thus, we sought to study how clinical scoring systems including platelet trends might be 
used to predict a diagnosis of HIT.  
 
Methods:  We performed a retrospective review of patients (aged 18 and over) treated between 
1/1/2014 and 9/1/2016 with a clinical suspicion of HIT, positive in-house ELISA results (optical density ≥ 
0.5), and SRA results. Patients with insufficient data in the chart and/or heparin exposure at an outside 
facility in the months prior to admission were excluded. Demographics were collected for all patients. 
Study cases included ELISA- and SRA-positive patients, while controls included ELISA-positive and SRA-
negative patients. Clinical scoring (4T and HEP) tools were independently calculated by two investigators. 
Platelet values were collected at predesignated points including: on admission; upon heparin initiation; 
after a 30-50% drop; and the nadir. They were recorded after diagnosis as follows: after a 30-50% rise; 
the peak; at discharge; and within 30 days of discharge. Wilcoxon signed-rank and Fisher exact tests 
were used for analysis.  
 
Results:  During the study period, 6 cases (ELISA+/SRA+; 5 males/1 females; median age: 53 years, range 
50-81) and 7 controls (ELISA+/SRA-; 4 males/3 females; median age: 64 years, range 40-82) met study 
criteria. There was no statistically significant difference between the 2 groups for age or sex (p=0.56 and 
0.42, respectively). The 4 T and HEP Scores were significantly different between the groups (p=0.02 and 
0.03, respectively). Slopes for the rise and fall of platelet counts pre- and post-heparin cessation were 
compared between 2 groups and did not show any significant difference (Table 1).  
 
Conclusions:  HIT remains a challenging diagnosis with severe consequences. Our study confirms that 
patients with HIT versus controls do have statistically significant differences in the clinical scoring 
systems utilized commonly in practice (4T and HEP). With a limited sample size, differences in platelet 
recovery over time after heparin discontinuation in patients with laboratory confirmed HIT versus 
controls were not shown. These results may be complicated by many confounding factors that affect 
platelet counts during hospitalization. Based on these results, we will continue to use clinical scoring 
systems to diagnose HIT and will search for biomarkers that may shorten the time to a confirmed 
diagnosis of HIT.  
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TRAVEL AWARD AND ORAL PRESENTATION: 
 
The Role of Platelet Activation in Cancer Metastases and Thrombosis via PGE2 
Mediated Pathway 

 
I. R. Sosa, S. Joseph and K. Chava 

 

Baylor College of Medicine, Houston, Texas, USA 
 
Background:  A body of evidence supports the role of platelets in the metastatic process. Meta analysis 
suggest that low dose aspirin contributes to the anti-metastatic process by its anti-platelet effect, as low 
doses are unlikely to remain in systemic circulation long enough to affect a primary tumor. We have 
previously demonstrated that aspirin can inhibit cycloxooxygenase-2 (COX-2)-derived prostaglandin E2 
(PGE2) by cancer cells through a platelet-specific mechanism. It is well known that a variety of 
procoagulant factors secreted by tumors such as tissue factor, thrombin, vascular endothelial growth 
factor (VEGF), mucins with selectin binding sites, or tumor necrosis factor are abnormally raised in 
metastasis and are linked to a prothrombic state in patients.  
 
Objectives:  We propose that platelet mediated PGE2 production by cancer cells stimulates endothelial 
activation thereby contributing to VEGF production and von Willebrand factor release and that this 
cascade can be blocked by pharmacologic agents that prevent platelet activation.  
 
Methods:  We employed co-culture systems to examine the role of activated platelets in PGE2 
production by human lung adenocarcinoma cells and VEGF and VWF production by human umbilical 
adenocarcinoma cells (HUVEC). Western blot and ELISA were used to measure prostaglandins and 
procoagulant factors.  
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Results:  The interaction of activated platelets with lung adenocarcinoma cells up-regulates COX-2 
expression and PGE2 biosynthesis. Increased PGE2 production by the platelet tumor aggregates were 
prevented by different antiplatelet agents, aspirin (an inhibitor of COX)-1, PSI-697 (a p selectin inhibitor) 
and clopidrogel (a P2Y12 receptor antagonist). Supernatant collected from cancer-platelet aggregates 
was able to activated HUVEC cells, thereby leading to the production of VEGF and the release of VWF 
fibers. This effect was easily replicated by stimulation of HUVEC cells with exogenous PGE2.  
 
Conclusions:  Inhibition of platelet activation can have an important effect on cancer associated 
metastases and thrombosis. Antiplatelet agents, including aspirin, potently inhibit extra-platelet 
cyclooxygenase and COX-2 in lung adenocarcinoma cells. A downstream effect of this inhibition has 
implications not only for metastatic disease, but also for thrombosis as we demonstrate that PGE2 leads 
to endothelial cell activation with VWF release, a mechanism that contributes to thrombosis. This 
supports the continued efforts to explore our evolving understanding of platelets in the multistep 
development of tumors and associated complications, as platelets are a convenient pharmacologic 
target.  
 
 
 

Serological Complement Testing for Diagnosis of Atypical Hemolytic Uremic Syndrome 
 
M. Sridharan1, R. Go1, D. Murray2 and M. Willrich2 

 

1Department of Hematology, Mayo Clinic, Rochester, Minnesota, USA; and 2Department of Laboratory 
Medicine and Pathology, Mayo Clinic, Rochester, Minnesota, USA 
 
Background:  Thrombotic microangiopathies (TMA) are a class of disorders characterized by 
microangiopathic hemolytic anemia, non-immune thrombocytopenia, and organ dysfunction. One 
subtype of TMA is atypical hemolytic uremic syndrome (aHUS), a disorder caused by hyper-activation of 
the alternative complement pathway (AP). Diagnosis of aHUS has classically been a diagnosis of 
exclusion, however better diagnostic strategies are necessary given significant morbidity and mortality 
with late recognition and the availability of complement inhibitor, eculizumab (ecu), as treatment. 
Recently developed laboratory tests can aide in diagnosis of aHUS. At Mayo Clinic, an aHUS Complement 
Panel (AHUSC) consisting of 9 different complement analytes became available in 2015. Complement 
analytes measured as part of AHUSC include: classical (CP) and AP function (CH50 and AH50), 
complement component quantitation from CP (C4), CP activation product (C4d), central component (C3), 
AP activation product (Bb), AP regulators (Factor B and Factor H), and terminal complement complex 
(sMAC).  
 
Objectives:  In order to understand the value and limitations of serological complement testing as a tool 
for diagnosing aHUS, we compared AHUSC results in patients (pts) with aHUS to pts with non-aHUS 
TMAs. We also assessed AHUSC results in pts with aHUS being treated with ecu.  
 
Methods:  The study was a single institutional retrospective chart review. Pts of all ages were identified 
by retrieving information from physician-ordered AHUSC orders performed between January 19, 2015 
and November 1st, 2016 through the laboratory information system. Only pts who provided Minnesota 
research authorization were included in this institutional review board-approved study.  
 
Results:  140 unique pts (60 males; 43%) had 169 AHUSCs performed. 119 pts had one test, 14 had two, 
6 had three, and one had four tests. Pt’s age was 44 (1-89) years. 12 pts were under the age of 18 (1-16 
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years). Indications for testing included workup of TMA (34%), C3 glomerulonephritis (28%), renal 
transplant workup and follow-up (17%), renal injury (17%) and other (4%). Of those with TMA, 8 and 37 
pts were diagnosed with aHUS and non-aHUS TMA, respectively. 4 pts with non-aHUS TMA and 1 pt with 
aHUS had a duplicate test. Complement analytes for pts with aHUS and non-aHUS TMA are described in 
Table 1. Compared with non-aHUS TMA, pts with aHUS had significantly lower CH50, AH50, C3, Factor B, 
and Factor H levels, but significantly higher sMAC and Bb levels (p < 0.05). C4 and C4d, CP markers, were 
similar between the two groups. 4 pts with aHUS had a AHUSC while being treated with ecu. As 
expected, complement function was blocked by ecu as demonstrated by decreased AH50, CH50, and 
sMAC (Table 2).  
 
Conclusions:  The 9-analyte AHUSC has diagnostic utility in aHUS and can detect AP activation. This may 
help guide therapeutic decision-making in emergency settings before genetic analysis confirms 
complement abnormalities. Once ecu therapy is instituted, monitoring complement function (CH50 and 
AH50) may be sufficient.  
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ABSTRACT OF DISTINCTION: 
 

Heat-inactivated Factor B Suppresses Alternative Complement Pathway Activation on 
Ultra-large VWF Strings  
 
N. Turner1, S. Sartain2 and J. Moake1 

 

1Rice University, Houston, Texas, USA; and 2Texas Children's Hospital and Baylor College of Medicine, 
Houston, Texas, USA 
 
Background:  Atypical hemolytic-uremic syndrome (aHUS) is a thrombotic microangiopathy associated 
with defective regulation of the alternative complement pathway (AP). The result is excessive AP 
activation promoting specific injury to the glomerular microvascular. Human vascular endothelial cells 
(ECs) express and release complement proteins, and secrete cell-anchored ultra-large von Willebrand 
factor (ULVWF) multimers in long string-like structures that initiate platelet adhesion during hemostasis 
and thrombosis. We have previously shown, using stimulated human umbilical vein ECs, a linkage 
between hemostasis/thrombosis and the AP by demonstrating that complement components C3, factor 
B (FB) and C5 bind to the secreted/anchored ULVWF strings in quantitative patterns suggesting the 
formation of active C3 and C5 convertases (Turner N and Moake J, PLoS ONE, 2013). We have proceeded 
to investigate C3 and C5 convertase formation on ULVWF strings secreted/anchored from human 
glomerular microvascular ECs (GMVECs), and to develop a method of reducing AP activation and 
amplification on these ULVWF strings.  
 
Objectives:  Our goals were to determine if C3, FB and C5 bind to GMVEC secreted/anchored ULVWF 
strings in quantitative patterns that indicate C3 and C5 convertase formation and if the addition of 
purified heat-inactivated FB (FB*) could reduce the AP activation and convertase formation.  
 
Methods:  We quantified the AP proteins C3, FB, and C5, and (as control) classical component C4, that 
attached to GMVEC histamine-secreted/anchored ULVWF strings using fluorescent microscopy and 
mono-specific antibodies against complement components plus fluorescent secondary antibodies. AP 
protein attachment to the ULVWF strings was quantified with or without the addition of 10% plasma 
levels of human FB (20 µg/ml,) previously purified from normal human plasma and heat-inactivated at 
56°C for 15 min.  
 
Results:  The AP components C3, FB and C5, bound to the GMVEC secreted/anchored ULVWF strings in 
numerical ratios consistent with the formation of active C3 convertase (C3bBb) and C5 convertase 
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(C3bBbC3b) complexes. The addition of purified, heat-inactivated FB* reduced the binding of each AP 
protein to the secreted/anchored ULVWF strings by 70%. There was minimal binding of classical 
component C4 to the GMVEC secreted/anchored ULVWF strings, indicating little activation of the 
classical and lectin pathways.  
 
Conclusions:  Heat-inactivated FB* is resistant to FD cleavage but retains binding capacity for C3b. The 
heat-inactivated FB* competes with endogenous FB for binding to C3b and suppresses further 
generation of C3 to activated C3b. This results in reduced C3 and C5 convertase assembly on GMVEC-
secreted/anchored ULVWF strings. Heat-inactivated FB* inhibits an early reaction of AP activation and, 
therefore, may be of therapeutic value in preventing AP-mediated generation of C3a and C5a, and 
associated inflammation that contributes to the glomerular injury observed in aHUS caused by an 
overactive AP.  
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Anticoagulant Re-Initiation Following Intracranial Hemorrhage in Non-Valvular Atrial 
Fibrillation: Practices and Perceptions of Thrombosis Experts, Neurologists and 
Neurosurgeons 

 
Y. Xu1, S. Schulman2, A. Shoamanesh2, D. Dowlatshahi3, R. Hart2, R. A. Salman4, I. Moldovan3, P. Wells3 
and F. Alkherayf3 

 

1University of Toronto, Toronto, Ontario, Canada; 2McMaster University, Hamilton, Ontario, Canada; 
3University of Ottawa, Ottawa, Ontario, Canada; and  4University of Edinburgh, Edinburgh, Scotland, 
United Kingdom  
 
Background:  While oral anticoagulants (OACs) are highly effective for stroke prophylaxis in atrial 
fibrillation, intracerebral hemorrhage (ICH) remains its most feared complication. Clinical controversy 
remains among ICH survivors regarding OAC resumption and its timing, requiring the need to delicately 
balance risks of recurrent hemorrhage against those of embolic stroke.  
 
Objectives:  To determine international perspectives of thrombosis experts, neurologists and 
neurosurgeons on optimal timing of OAC re-initiation following anticoagulant-associated ICH.  
 
Methods:  An online survey was distributed to members of the International Society for Thrombosis and 
Haemostasis, American Association of Neurological Surgeons, Canadian Stroke Consortium, and 
NAVIGATE-ESUS trial investigators (ClinicalTrials.gov identifier: NCT02313909). Demographic factors and 
a clinical scenario with 11 modifiable risk factors were included.  
 
Results:  228 physicians completed our survey. Majority of participants were affiliated with academic 
centres, and >20% managed more than 15 OAC-associated ICH patients/year. There was wide 
distribution in response for OAC resumption: 21.4% preferred to re-start OACs after 1-3 weeks of 
incident ICH, while 25.3% opted to start 1-3 months post-event. More than 50% of respondents 
suggested lifelong OAC cessation among patients with cerebral amyloid angiopathy or for whom the ICH 
represented a recurrence (Figure 1). 39% of respondents chose apixaban as the OAC agent of choice for 
re-initiation post-ICH, while 38% and 36% of respondents indicated performing MRI and intracranial 
vascular imaging for risk-stratification in more than 4 of 5 cases of OAC-associated ICH, respectively. 
Neurosurgery respondents preferred earlier OAC resumption compared to stroke neurologists or 
thrombosis experts in 5 scenarios (p < 0.01 by Kendall’s tau), and chose to continue previous regimen or 
starting adjusted dose warfarin more frequently compared to other respondents (p < 0.001 by Cramer’s 
V, Figure 2).  
 
Conclusions:  Wide variations in current practice exist among management of OAC-associated ICH, with 
decisions influenced by patient- and provider-related factors. As these variations likely reflect the 
immense gaps in evidence, prospective data in this population are direly needed.  
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Figure 1. Overall response from survey participants on timing of OAC re-initiation across 11 clinical 
scenarios. 

 
 
 
 
Figure 2. Re-initiation anticoagulant of choice across specialties 
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Pharmacokinetics, Efficacy, Safety and Immunogenicity of Human Factor VIII/von 
Willebrand Concentrate in Previously Treated Patients with Severe Hemophilia A 

 
E. Neufeld1, I. Dzhunova2, C. Solomon2 and J. Bichler2 

 

1Dana-Farber/Boston Children's Center for Cancer and Blood Disorders, Boston, Massachusetts, USA; and 
2Octapharma AG, Lachen, Schwyz, Switzerland 
 
Background:  Hemophilia A is a congenital disorder of hemostasis caused by a functional deficit of 
coagulation factor VIII (FVIII), which affects mostly males. Patients are predisposed to recurrent bleeding 
episodes (BEs) in joints, muscles or internal organs, either spontaneously or following trauma or surgery. 
Without adequate treatment repeated hemarthroses and hematomas lead to long-term sequelae with 
severe disability. Replacement therapy with exogenous FVIII successfully adjusts hemostasis in these 
patients in a temporary manner.  
 
Objectives:  The primary objective of this study is to determine the efficacy of a plasma-derived, stable, 
highly purified, double virus inactivated concentrate containing 1000 IU/500 IU FVIII and von Willebrand 
factor (VWF)*, in the prophylactic treatment of previously treated patients (PTP) with severe hemophilia 
A. The study drug is a double virus inactivated, plasma-derived concentrate with the native VWF and 
FVIII complex in a physiological 1:1 activity ratio.  
 
Methods:  This is a prospective, international, phase 3 study in patients aged ≥12 years with severe 
hemophilia A ( < 1% FVIII:C), with ≥150 previous exposure days to a FVIII concentrate. A total of 55 male 
patients will be enrolled by up to 15 study sites in the US and Europe to obtain evaluable data on 50 
patients. Of these 50 patients, 20 will undergo pharmacokinetic (PK) assessment following 1 dose of 50 
IU± 5 IU/kg bw FVIII/VWF concentrate after a washout period of ≥72 h from their last FVIII injection with 
a blood sampling time over 48 hours. An additional PK assessment will be performed after 6 months of 
prophylactic treatment, also following 50 IU/kg bw FVIII/VWF concentrate. In the prophylactic treatment 
phase FVIII/VWF concentrate will be administered every 2–3 days at a dose of 20–40 IU/kg bw for 6 
months. The dosage for treating bleeding events and for surgical prophylaxis will depend on the severity 
of bleeds and type of surgery.  Efficacy of prophylaxis will be determined by analyzing the annualized 
total and spontaneous bleeding rate. Treatment efficacy of breakthrough BEs will be assessed by the 
patient (together with the Investigator in case of on-site treatment) using a predefined objective 4-point 
scale (“excellent”, “good”, “moderate” or “none”) and the proportion of BEs successfully treated will also 
be evaluated. Efficacy in surgical prophylaxis will be assessed at the end of surgery by the surgeon and at 
end of the postoperative period by the hematologist using predefined assessment criteria. Safety 
assessment will be based on the occurrence of adverse events, inhibitors to FVIII, parvovirus B19 
seroconversions, and results of safety laboratory tests.  
 
Conclusions:  Results will be available following completion of the study, which is planned for Q4 2017.  
 
*Wilate (Octapharma AG, Lachen, Switzerland)  
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Thrombosis and Hemostasis Network (ATHN)  
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1Boston Hemophilia Center, Dana-Farber/Boston Children’s Cancer and Blood Disorders Center, Harvard 
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Background:  Given the new factor replacement products licensed since 2013 or soon coming to the 
market, many patients with hemophilia are likely to switch to a new product, either extended half-life 
(EHL) or standard. Concerns about development of inhibitors after switching remain an important 
consideration, particularly in those who have a history of inhibitor and who are typically excluded from 
pivotal studies. A pragmatic study which is consistent with real world practices across a wide range of 
patients, not tied directly to a particular manufacturer or product (in contrast to many phase 4 studies) 
may be of great advantage to the entire hemophilia community.  
 
Objectives:  ATHN 2 Factor Switching Study’s primary aim is to evaluate the risk of development of 
inhibitors within 50 Exposure Days (ED). The study will enroll approximately 600 patients from 30 
Hemophilia Treatment Centers (HTCs) over 6 years. The study design evaluates patients at baseline, after 
10 ED, 50 ED, and 1 year (Fig.1). In addition, ATHN 2 provides a platform for collecting and summarizing 
targeted post-approval data in up to 6 ‘Product-specific Modules’ of 100 patients each for patients who 
have switched to these new factor products.  
 
Methods:  ATHN 2 is led by a Steering Committee (SC) comprised of HTC hematologists, nurses, and 
includes patient representation. Key aspects of the study include 1) inclusion of patients with a history of 
prior inhibitor, unlike pivotal studies; 2) collection of data both prospectively (Arm A) and retrospectively 
(Arm B), for patients who have recently switched; 3) Centers for Disease Control (CDC) laboratories as 
the central laboratory for confirmation of inhibitors; 4) auto-population of data existing in ATHN’s 
Clinical Manager system into eCRFs as appropriate to increase efficiency; 5) reporting of EUHASS adverse 
events (i.e. thromboses, allergic reactions, malignancy, blood-borne infections, death); 6) collaboration 
with pharmaceutical manufacturers regarding data elements of interest relating to EHL use, perceptions 
of product use, and other post-approval data (e.g., adherence) and related outcomes (e.g., activity level). 
Data collected are subject to standard human subject protections. For each subject, data will include 
demographic and clinical study data plus substudy module data.  
 
Results:  To date, 27 centers are open to enrollment (Fig. 2), and 96 males ages 2 to 74 (85% factor VIII 
deficient, 15% factor IX) have been enrolled, 57 in Arm A; 39 in Arm B, with data collected using eCRFs in 
ATHN Study Manager. Three corporate sponsors are participating, to date, with 5 product-specific 
modules. About half of enrolled patients have enrolled in a Product-Specific Module.  
 
Conclusions:  ATHN 2 is poised to provide important insights relating to EHL use, factor switching 
patterns, development of inhibitors after switching, and other findings to the bleeding community.  
 
We wish to acknowledge the patients, ATHN 2 Principal Investigators and participating HTC personnel 
and patients, ATHN staff and industry partners for their support of this study.  
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Developing a Multidisciplinary Young Women’s Blood Disorders Program: A Nursing 
Perspective 
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Southwestern Medical Center, Dallas, Texas, USA; and 4UTSW, Dallas, Texas, USA 
 
Background:  Up to 20% of women are thought to have an underlying bleeding disorder (BD), the most 
common manifestation of which is heavy menstrual bleeding (HMB). Majority of these cases remain 
undiagnosed or experience a significant delay from symptom onset until diagnosis. To identify young 
women with HMB who may have an underlying BD, a comprehensive approach is needed. The 
Multidisciplinary Young Women’s Blood Disorders (YWBD) Program at University of Texas South Western 
(UTSW) Medical Center provides a platform for adolescents with HMB access to a hematologist with 
expertise in hemostasis and thrombosis, and a gynecologist (GYN) or adolescent physician who 
specializes in women’s health. The nursing logistics of facilitating this program require a nursing 
manager, bleeding disorder and thrombosis (BDO) nurse coordinator and a GYN nurse. There are key 
nursing considerations to consider when implementing a multidisciplinary clinical program.  
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Objectives:  The overarching aim of this program is to facilitate timely and accurate and appropriate 
treatment for young women with HMB and concomitant BDs in one location. We aim to describe the 
overall coordination of the clinic from a nursing perspective, and describe the role and the expertise of 
the different nursing professionals.  
 
Methods:  Each nursing professional in our program took on a unique role in facilitating clinic and 
coordinating ongoing care. In the pre-development phase of the program, the nursing manager 
developed scheduling templates, handled financial aspects of joint sub-specialist care and modified 
hematology clinic space to accommodate GYN needs. The business manager created program pamphlets 
and a website to create community and hospital-wide awareness. After program establishment, the BDO 
nurse coordinator regulates clinic flow, provides education on BDs and contraceptive, ensures 
completion of clinical documents, coordinates laboratory appointments and ensures timely follow-up of 
lab results. Preparing clinic charts, case management and care coordination also occurs outside of 
allocated clinic days as well as triaging calls.  
 
Results:  Establishing if a young woman has a BD can be a lengthy process. In order to be efficient, role 
assignment, training, and guidelines should be clearly delineated in order to avoid duplication or 
omissions. A predefined structure, including location of the clinics, and clinic supplies and the care team 
should be part of the initial planning. Dedicated time and resources as well as appropriate workload are 
essential for success. Finally, the effectiveness of the team should be closely monitored and evaluated 
on a regular basis.  
 
Conclusions:  Despite ongoing changes and challenges, the YWBD program at UTSW appears to be 
successful and has continued to grow. Nursing professionals play a critical role to sustain and improve 
the patient care and patient reported outcomes for young women with BDs.  
 
 
 


