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Abstract Transplant associated microangiopathy (TA-
TMA) is a potentially serious complication of stem cell
transplantation. Though stopping calcineurin/mTOR inhi-
bitor is the first step in managing TA-TMA, this is not
always adequate. The pathophysiology of TA-TMA is
different from microangiopathy seen in other settings.
Many drugs have been used in TA-TMA with modest
responses. Defibrotide has been explored in TA-TMA in
the past with good results. However, its availability is
erratic and cost of therapy very high. Hence its routine use
in low middle income country (LMIC) is financially
demanding. We report the use of low dose defibrotide
safely and successfully in this case series. This is pertinent
more to LMIC’s and warrants prospective evaluation.

Keywords Defibrotide - Allogeneic - Transplant -
Microangiopathy

Introduction

Transplant Associated Thrombotic Microangiopathy (TA-
TMA) is a life-threatening complication after hematopoi-
etic stem cell transplantation (HSCT). It remains a difficult
problem faced by transplant physicians’ world over, not
only due to associated mortality and morbidity but also due
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to diagnostic uncertainties and lack of effective therapeutic
options [1]. Incidence of TA-TMA is between 10 and 35%
depending on the diagnostic criteria used and various risk
factors [2, 3]. Estimated mortality in patients who develop
TA-TMA is 60-90% with a high prevalence of chronic
kidney disease many of the survivors [4, 5]. Therapy
options for TA-TMA not responding to stoppage of CNI/
mTOR inhibitors is limited. We report three cases of
treatment of TA-TMA with low dose defibrotide.

Materials and Methods

We retrospectively reviewed the case files of three patients
with TA-TMA treated with low dose defibrotide (i.e.
< 10 mg/kg/day) and their outcomes. The salient clinical
features are enumerated in Table 1. TA-TMA was diag-
nosed based on the International Working Group criteria

[6].

Results
Patient 1

A 24-year-old male with AML in second remission,
underwent haplo-identical HSCT from his father. Condi-
tioning regimen used was fludarabine (30 mg/m*/day for
5 days) and busulfan (3.2 mg/kg/day 1.V. for 3 days) and
post-transplant cyclophosphamide (50 mg/kg/day on day
4+ 3 and + 4) followed by cyclosporine (CSA) and
mycophenolate mofetil (MMF) as GVHD prophylaxis was
used. On day + 25 he developed thrombocytopenia, rise in
serum LDH, fall in hemoglobin level and peripheral smear
showed 8-10 schistocytes/hpf. Cyclosporine was stopped.
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He had elevated serum creatinine (baseline 0.6 mg/dl
increased to a maximum of 1.18 mg/dl) by day + 27 fol-
lowed by altered sensorium which waxed and waned. MRI
brain and CSF examination were normal. He was started on
Defibrotide at 200 mg every 8 h (7.5 mg/kg/day) on day
+ 31. He showed a dramatic improvement in neurologic
state and altered sensorium in the next 3 days. The serum
LDH and serum creatinine showed a decreasing trend.
Defibrotide was stopped on day + 37 due to further non-
availability. He did not have recurrence of the above
symptoms. He remains well after more than 36 months of
transplant.

Patient 2

A 29-year-old male with chronic myeloid leukemia-Ac-
celerated Phase (CML-AP), underwent matched related
sibling transplant from his sister. Conditioning regimen
used was fludarabine (30 mg/m2/day for 5 days) and
melphalan (140 mg/m?). Cyclosporine and methotrexate
(MTX) were used as GVHD prophylaxis. He presented on
day + 47 with gut GVHD. He was started on Inj methyl-
prednisolone at 2 mg/kg/day. Inj etanercept 25 mg subcu-
taneous every 72 h was added on day + 64 for steroid
refractory GVHD. As gut GVHD started showing signs of
resolution, steroid tapering was initiated. On day + 81 he
developed episodes of altered sensorium and agitated
behavior. MRI brain and CSF analysis were normal.
Peripheral smear showed 8-10 schistocytes/hpf. Serum
LDH was elevated. Serum creatinine levels remained
normal. With a diagnosis of TA-TMA, cyclosporine was
stopped on day +83. However, the episodes of irrational
behavior persisted. He was started on Inj defibrotide at a
dose of 200 mg IV 12 hourly (4 mg/kg/day) from day
+ 111 till day + 119. The irrational behavior and agitation
gradually subsided. Percentage of schistocytes in the
peripheral smear reduced and serum LDH improved. He is
presently well, is off all immune-suppression with no evi-
dence of any chronic kidney damage more than 2 years’
post-transplant.

Patient 3

A 49-year-old male with Pro-B ALL who underwent
matched unrelated donor transplant in lst remission was
admitted with increased frequency of stools and bloody
diarrhea on day + 90 post-transplant. With suspected gut
GVHD, he was started on Inj methylprednisolone at 2 mg/
kg/day on day + 96 since he did not respond to antibiotics.
Though there was clinical improvement after starting
steroid, on day + 102 he developed rising serum creatinine
(up to 1.7 mg/dl) and hematuria. His peripheral smear
revealed 5-6 schistocytes per high power field, serum LDH

was elevated and his platelet and packed red cell require-
ment gradually increased. He also developed altered sen-
sorium. Hence cyclosporine was stopped on day + 102. He
was started on defibrotide at 200 mg every 8 hourly
(7.5 mg/kg/day) from day + 105 in view of suspected TA-
TMA. Gradually his neurologic state and renal functions
improved. The serum LDH and number of schistocytes in
the peripheral smear reduced. Defibrotide was discontinued
on day + 118 in view of increased bleeding tendency. His
TA-TMA improved but he finally expired on day 4 162 of
Klebsiella sepsis.

Discussion

The important risk factors for TA-TMA are older age,
myeloablative conditioning, unrelated donor, HLA mis-
match, exposure to calcineurin inhibitors (CNIs)/mTOR
inhibitors, graft versus host disease (GVHD) and infections
[7].

It is known that pathophysiology of TA-TMA is dif-
ferent from other well defined types of TMA syndromes
like shiga toxin induced TMA, TMA due to deficiency of
ADAMTS13 enzyme or due to mutations in proteins of the
complement pathway [3, 8]. Increasing evidence suggests
that TA-TMA is a multifactorial disorder distinct from
thrombotic thrombocytopenic purpura (TTP) and the
endothelial damage represents the final common pathway
of injury [9]. TA-TMA responds poorly to conventional
treatment for TTP, including plasma exchange, but newer
agents known to modify endothelial responses to injury
such as daclizumab, statins, prostacyclin analogues,
endothelin- receptor antagonists and free radical scav-
engers may lead to improved outcomes for patients affec-
ted by this disorder [1, 4, 5]. Rituximab has been tried in
TA-TMA, however its use does not have a strong patho-
genic basis and also may be associated with flare of occult
infection in an already immunocompromised patient
[2, 10, 11]. Recently eculizumab which is a monoclonal
antibody targeting complement factor C5a has shown good
results in patients suffering from TA-TMA due to activa-
tion of complement [2]. But eculizumab is very expensive
with very limited available data [11].

At the present there is no consensus on what constitutes
appropriate therapy for patients with TA-TMA. Stopping
of calcineurin inhibitors/mTOR inhibitors is always the
first step in management of TA-TMA [3]. By analogy with
the treatment of classical TTP, many centres use thera-
peutic plasma exchange (TPE) in the therapy of TA-TMA
although it is difficult to render it in sick patients and there
are no large-scale clinical trials to support its use in this
disorder. TPE may correct the hematologic abnormalities
associated with TA-TMA but does not improve survival
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[12]. Results of retrospective studies studying each
modality or drug is highly variable because the outcomes
also depend on whether a treatment was started early or late
into TA-TMA [3].

Defibrotide (DF) is a polydeoxyribonucleotide with
novel antithrombotic properties known to cause vasodi-
latation, reduction in cytokine release by the vascular
endothelium, increase vascular integrity and reduce
thrombosis in the microvasculature leading to better organ
perfusion [13]. It has shown activity in many diseases
which are caused by endothelial activation and inflamma-
tion like veno-occlusive disease (VOD), antiphospholipid
antibody (APLA) syndrome, vasculitis and TTP [13]. Most
of the studies used defibrotide at doses between 20 and
40 mg/kg/day for a planned minimum course of 14 days.
We have successfully used low dose defibrotide in VOD
[14]. Though transplant literature alludes to use of defi-
brotide in TA-TMA, with variable success, it is not widely
used by transplant physicians’ for this indication mainly
because of non-availability and prohibitive cost
[4,5, 11, 15, 16]. Defibrotide is probably the easiest drug to
administer among the drugs that are found to be useful in
this difficult to treat complication of HSCT mainly because
of its minimal side effects as compared to its benefits [17].
The reported side effects of defibrotide include mild
allergic reactions, gastrointestinal side effects like nausea,
diarrhea etc. Rarely infusion related hypotension has been
reported. Anticoagulant effects leading to increased risk of
bleeding, though described is very rare. However, it is best
avoided when an anticoagulant like heparin is being used in
the patient [18]. In a large study by Uderzo et al. consisting
of 539 patients undergoing HSCT, 64 patients developed
TA-TMA, and use of defibrotide improved the outcomes
on univariate analysis, however this was not statistically
significant on multivariate analysis [7].

When costs of therapy are compared with eculizumab,
which is another drug used in TA-TMA there is a vast
difference in the prizing. Though both eculizumab and
defibrotide are not available in the Indian market, they can
be imported. The cost of one day therapy for low dose
defibrotide (7.5 mg/kg/day) in an adult weighing 60 kg is
about 1000 US dollars. The cost of Eculizumab (900 mg
weekly) is much higher at about 21,000 US dollars [19].
Comparatively the cost of eculizumab is five times that of
defibrotide.

All three patients who received low doses of defibrotide
(i.e. < 10 mg/kg/day) for TA-TMA responded to it. While
one patient eventually died of sepsis, the other two patients
are well more than two-year post HSCT. In conclusion,
administration of low-dose Defibrotide is an effective and
well-tolerated treatment option for TA-TMA. Defibrotide
seems to be an excellent drug in the management of TA-
TMA because of its efficacy as a single agent, its safety and

@ Springer

ease of administration in a sick patient. The drawback is its
erratic availability and its cost. This drug should be further
prospectively evaluated in a large cohort of patients with
suspected TA-TMA.
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