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Introduction: Hepatic veno-occlusive disease/sinusoidal
obstruction syndrome (VOD/SOS) is a potentially life-
threatening complication of stem cell transplantation (SCT).
Severe cases, defined by multi-organ dysfunction (MOD),
may be associated with >80% mortality. There is no FDA-
approved treatment for VOD/SOS. Here we present the final
analysis of day+100 survival and day+100 complete response
(CR) of the pivotal phase 3 trial of DF in VOD/SOS with MOD,
including additional data obtained at the request of US
health authorities.
Methods: This was a multicenter, open-label, phase 3
historical control (HC) study assessing DF. Eligible patients
(pts): Baltimore criteria (bilirubin �2.0 mg/dL and �2 of:
hepatomegaly, ascites, 5% weight gain) by day +21 post-
SCT, plus MOD (renal and/or pulmonary dysfunction) �day
+28 post-SCT. Exclusion criteria: severe liver or gut graft-
versus-host disease, clinically significant bleeding, or need
for �2 pressors. HC pts’ medical charts were sequentially
reviewed starting 6 months prior to each site’s DF use; a
blinded medical review committee made the final deter-
mination of unequivocal VOD/SOS with MOD. DF dose: 25
mg/kg/d, 2-hour IV infusions q6h x4. Recommended
treatment duration: �21 days. Primary endpoint: day +100
survival. Day +100 CR was a secondary endpoint. Treat-
ment difference in survival and CR rates and their 95%
confidence intervals were estimated using propensity
score adjusted estimates.
Results: There were 102 pts in the DF group and 32 HC
cases. Baseline characteristics were similar: mean age (26
and 25 years; 43% and 44% �16 years), allogeneic graft
(88% and 84%), prior SCT (13% and 9%), ventilator- and/or
dialysis-dependent at study entry (33% and 22%), myeloa-
blative conditioning (87% and 94%), and most common
underlying diseases (acute leukemias: 45% and 47%),
respectively.

Day +100 survival in the DF and HC groups was 38% and
25%, respectively (propensity-stratified difference in sur-
vival: 23.0% [95.1% CI, 5.2e40.8, P ¼ .0109]). Observed day
+100 CR rates were 25.5% and 12.5% (propensity-stratified
difference in CR: 19.0% [95.1% CI, 3.5e34.6, P ¼ .0160]),
respectively. In the DF group, 45% had an adverse event
(AE) and 21% had a serious AE at least possibly related to
study drug. Percentages of pts with �1 AE leading to death
were similar between DF and HC pts (64% and 69%), as
were hemorrhagic AEs (64%, 75%) and hypotension (39%,
50%).
Conclusions: Based on observed study data and using a
propensity-adjusted rate difference estimator, DF-treated pts
had a 23% improvement in survival by day +100 and 19%
improvement in CR rate. Overall hemorrhage and fatal AE
incidences were similar between groups; AEs were consis-
tent with those expected in this critically ill population.
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Introduction: Hepatic veno-occlusive disease/sinusoidal
obstruction syndrome (VOD/SOS) is a potentially life-
threatening complication of stem cell transplantation (SCT).
It is associated with patient and transplant-related risk fac-
tors, such as prior therapies, underlying diagnoses, and
conditioning regimen. Defibrotide (DF) is approved in the
European Union for treatment of severe hepatic VOD/SOS
post-SCT; it is available in the United States through an
expanded-access study. In a randomized clinical trial, DF
prophylaxis for VOD/SOS in high-risk pediatric patients un-
dergoing SCT reduced overall VOD/SOS incidence by day +30
post-SCT. We report subgroup analyses of VOD/SOS inci-
dence from this trial in patients with specific baseline VOD/
SOS risk factors.
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Methods: This was a phase 3, multicenter, open-label,
randomized, controlled trial in patients <18 years, with
myeloablative conditioning before allogeneic or autologous
SCT and �1 VOD/SOS risk factor. VOD/SOS was diagnosed
using modified Seattle criteria (>5% weight gain). Patients
were randomized to standard care with or without DF
prophylaxis (25 mg/kg/day, 4 divided 6.25 mg/kg in-
fusions). Osteopetrosis was a stratification variable. DF
began the same day as conditioning, continuing for 30 days
post-SCT or �14 days for patients discharged from hospital
before day +30 post-SCT. Control patients developing VOD/
SOS received DF treatment. Primary endpoint: day +30
incidence of VOD/SOS post-SCT.
Results: The intent-to-treat population included 356 pa-
tients: 180 randomized to DF prophylaxis and 176 in the
control group. Mean (SD) age: 6.6 (5.3) years. 40.7% of
patients were female. Demographic and clinical charac-
teristics were well-matched. Most common risk factors:
busulfan/melphalan conditioning (58%) and preexisting
liver disease (27%). VOD/SOS occurred by day +30 post-SCT
in 22 (12%) patients in the DF prophylaxis group vs 35
(20%) in the control group. Rates of VOD/SOS in osteopet-
rosis patients were 14% in the DF prophylaxis arm vs 67% in
the control arm. VOD/SOS rates by day +30 were reduced
by �50% in the DF arm vs the control arm in patients with
hemophagocytic lymphohistiocytosis (0%, 40%), second
myeloablative transplantation (8%, 17%), and prior gemtu-
zumab treatment (18%, 40%, respectively). Differences in
VOD/SOS rates were lowest for adrenoleukodystrophy
(ALD, no cases) and prior abdominal irradiation (11% vs
13%, respectively). The overall AE incidence was similar
between patients receiving defibrotide prophylaxis (80%)
and control arm patients (80%).
Conclusions: Across risk-factor subgroups, the rate of VOD/
SOS was lower in patients receiving DF compared with
controls (except ALD: no VOD/SOS in either group). Although
the total numbers of patients with these risk factors were
small, these between-group differences are of clinical inter-
est and should be further explored.
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Human Papillomavirus (HPV) infection inducing cervical,
vaginal, and vulvar warts and leading to cervical cancer is a
significant risk for women after stem cell transplantation
(SCT). Determining risk factors and the course of HPV disease
in these women will clarify screening and treatment prac-
tices. Prior studies in transplant survivors have focused on
cervical dysplasia alone and identified graft–versus-host-
disease (GVHD) as a risk factor but time to HPV disease,
history of HPV pre-transplant and occurrence of multifocal or
persistent HPV warrants study.
In a prospective long-term study after SCT, gynecologic his-
tory and assessment, cervical cytology and HPV testing were
obtainedwith colposcopy and surgery as indicated. Results of
testing/treatment performed by other gynecologists were
ascertained. Prior HPV disease, marital status, age, ethnicity,
diagnosis, transplant conditioning, genital GVHD (gGVHD),
chronic GVHD (cGVHD) and immunosuppression treatment
(IST)>3years were assessed for their associationwith extent,
persistence and severity of any genital HPV disease. Back-
ward stepwise logistic regression modeling was used for
multivariate analyses.
82 female HLA-identical sibling SCT survivors (> 1 year and
who had gynecology testing) were studied, with a median
follow up of 9.4 yr. The median age was 36 yr (range 10-68);
acute leukemia was the most frequent diagnosis (45%); 93%
were myeloablative ex-vivo T-lymphocyte depleted. The cu-
mulative rate of genital HPV infection at 1, 3, 5, 10 and 20
years was 4.8,14.9, 28.1, 36.7 and 39.7%, respectively.15 (18%)
women had an abnormal pap prior to SCT, which was asso-
ciated with risk of post-SCT HPV (OR¼6.5, p¼0.008), and was
the strongest risk factor for persistent HPV (OR¼23.2,
p<0.001). 56 (68%) women had cGVHD (25 limited, 31
extensive); 21 (26%) had gGVHD. Having either extensive
cGVHD or gGVHD was associated with increased risk of any
HPV disease (OR¼ 5.7 p¼0.002) and a higher risk for severe
dysplasia (CIN II-III / VIN II-III; OR¼ 13.1 p¼0.017). 11 (13%)
women underwent hysterectomy before or after transplant,
which was associated with increased risk of multifocal HPV
(OR¼ 7.9 p¼0.01).
The doubling of HPV rates and its association with exten-
sive cGVHD or gGVHD in transplant survivors likely reflects
HPV reactivation and suggests a role for immune dysre-
gulation. The kinetics of reactivation suggest a wide win-
dow for HPV vaccination, which may reduce this risk of
reactivation. Gynecologic history may identify women who
warrant frequent monitoring. As persistent HPV disease
can progress, women benefit from regular gynecologic
follow-up.
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