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ABSTRACT
Thrombotic  microangiopathy  (TMA)  associated  with  hematopoietic  stem  cell  transplantation,  remains  a  difficult  complication
due to its high mortality rate, lack of standardised diagnostic criteria, and limited treatment options. Although the etiology of
the disease is not clear, medications, radiotherapy, graft-versus-host disease (GVHD), angioinvasive fungal, viral infections and
complement  activation  have  been  implicated.  Agents  such  as  therapeutic  plasma  exchange  (TPE),  steroids,  rituximab,
defibrotide, eculizumab are used in its treatment. The use of treatments such as TPE, steroids, defibrotide, and rituximab did
not yield satisfactory results in transplant-associated TMA (TA-TMA). Recent studies have reported successful results with ecul-
izumab in the treatment of TA-TMA. As there is no standard dose for eculizumab in the treatment of TA-TMA, doses used in atyp-
ical hemolytic uremic syndrome (aHUS) were administered. In this paper, we present a case that was unresponsive to TPE and
steroids, but which was successfully treated with eculizumab.
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INTRODUCTION
Transplant-associated thrombotic microangiopathy (TA-TMA) is
an endothelial damage syndrome that is seen as a complication of
both autologous and allogenic hematopoietic stem cell transplan-
tation  (HSCT).  It  is  a  disease  with  high  mortality,  which  is
frequently seen in the first 100 days.1 Although the etiology of the
disease  is  not  clear,  medications  (cyclosporine,  high  dose
chemotherapy, sirolimus, etc.), radiotherapy, graft-versus-host
disease  (GVHD),  angioinvasive  fungal  or  viral  infections  have
been  implicated.  Complement  mutations  and  uncontrolled
complement activation are also included in the etiology of the
disease.2 TA-TMA is characterised by thrombocytopenia, anemia,
the presence of schistocytes in peripheral blood smear, and renal
and neurological  findings.  Its  diagnosis can be difficult  due to
overlap of its clinical symptoms with other common complica-
tions, including GVHD and infections.3 For diaognosis of TA-TMA,
schistocytes  >4%  in  peripheral  smear,  thrombocytopenia  of
<50×109/L or >50% reduction compared to the previous count of
platelets,  increased  serum  lactate  dehydrogenase  (LDH),
decrease in hemoglobin concentration, and serum haptoglobin
reduction are required.4
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CASE REPORT

A 46-year female patient was diagnosed with acute myeloid
leukemia (AML) in July 2017. One cycle of remission induction
chemotherapy and four cycles of consolidation chemotherapy
were  administered  to  the  patient  and  she  was  followed  up
without administration of any medication. The disease recurred
in September 2018, 9 months after the administration of the last
chemotherapy cycle. In October 2018, allogeneic stem cell tran-
splantation was performed to the patient, whose condition was
in  remission  after  recovery  from  chemotherapy,  from  her
brother, a fully compatible donor. On the 155th day of the trans-
plantation, the patient developed gastrointestinal GVHD. Her
GVHD was successfully treated with methyl prednisolone and
cyclosporine.  Methyl  prednisolone  and  cyclosporine  were
discontinued on 180th day. The patient presented with fatigue
on the 195th day, whose tests revealed the following results: 8.3
g/dl  of  hemoglobin,  4,420/µL  leukocyte  count,  29,000/µL
platelet count, 0.8 mg/dl of creatinine, 57 U/L AST, 94 U/L ALT, 6
mg/L of CRP, 1072 U/L LDH, 175 U/L GGT, 172 U/L ALP, 1.8 mg/dl
of indirect bilirubin, INR 1.1, PT 12 sec, APTT 30 sec, 328 mg/dl of
fibrinogen,  and 0.4  µg/ml  of  D-Dimer.  Schistocytes,  sphero-
cytes,  polychromasia  and  thrombocytopenia  were  traced  in
peripheral smear (PS) (Figure 1). ADAMTS 13 enzyme level was
detected as  1  IU  /  ml  (0.40-0.30).  No paroxysmal  nocturnal
hemoglobinuria (PNH) clone was detected. Bone marrow exami-
nation revealed the disease to be in remission. The patient was
thought  to  have  TA-TMA  and  thus  treatment  with  1  mg/kg
methyl prednisolone and plasmapheresis was commenced. It
was decided to start eculizumab treatment to the patient who
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did  not  respond  to  therapeutic  plasma exchange  (TPE)  and
methyl prednisolone treatment, which was given for two weeks.
Eculizumab was administered at a dose of 900 mg once a week
for the first four weeks and then 1200 mg every two weeks.
Following the second dose of eculizumab, the patient exhibited
clinical improvement, which was also reflected in her laboratory
results. After the administration of the sixth dose of eculizumab,
hemoglobin increased to 12.2 g/dl and platelet count increased
to 154,000/µL, whereas LDH decreased to 205 U/L and indirect
bilirubin decreased to 0.8 mg/dl. Schistocytes disappeared in
PS. Eculizumab was administered for three months and then
discontinued. It has been five months since eculizumab was
discontinued, and TA-TMA has not yet recurred.   

Figure 1: Schistocytes (arrow), spherocytes, polychromasia and throm-
bocytopenia were found in peripheral smear.       

DISCUSSION

The first-line treatment of TA-TMA is limited to the discontinua-
tion  or  reduction  of  the  medication  causing  the  endothelial
damage,  and the  supportive  treatment,  including the  treat-
ment of the infections, that may aggravate TMA and aggressive
hypertension, and of the common conditions such as GVHD.5

TPE, which is the main therapeutic approach for thrombotic
thrombocytopenic  purpura  (TTP),  is  not  useful  in  TA-TMA.
Various studies conducted over the past 15 years have shown
that the results of administering TPE in the treatment of TTP are
highly  variable.  In  these  studies,  the  response  rates  to  TPE
ranged from 27% to 80%, whereas the mortality rates ranged
from 44% to 100%.5, 6 There are many factors that affect the
efficacy of TPE, such as timing of the procedure, presence of
accompanying acute GVHD, antibodies such as anti-Factor H,
and  presence  of  donor  or  recipient-specific  antibodies.7,8

However,  early initiation of  TPE treatment may be useful  in
some  patients  modifying  dysfunctional  complement  regula-
tors, and removing anti-Factor H antibodies or inflammatory
cytokines, and endothelial injury promoters such as circulating
endothelial  cells,  endothelial  microparticles,  and  circulating
free hemoglobin.5,9

The classical and more recently, the alternative complement
pathway is thought to be primarily responsible for the pathophy-
siology  of  TA-TMA.  Taking  this  into  consideration,  terminal
complement inhibitors such as eculizumab, a C5 inhibitor, have
emerged  as  a  promising  new  agents  in  these  patients.10

Recently,  some  case  reports  and  small  scale  studies  have
reported the successful use of eculizumab in TA-TMA. In these
studies and case reports, 67-92% of patients showed improve-
ment.11-13 As there is no standard dose for eculizumab used in
the  treatment  of  TA-TMA,  doses  used  in  atypical  hemolytic
uremic syndrome (aHUS) were administered.12  Compared to
aHUS,  administration  of  eculizumab  in  TA-TMA  typically
requires a longer induction time with at least 4-6 weeks of treat-
ment. In addition, unlike aHUS, eculizumab may be discont-
inued after the patient has recovered from TMA and lifelong
treatment is not required.10 In our case, patient did not respond
to steroids and TPE, but she responded dramatically to eculiz-
imab treatment. The patient began to recover after the adminis-
tration of second dose. The treatment was discontinued after
three months and the disease has still not recurred.

In the presence of signs of post-transplant microangiopathic
hemolytic anemia, TA-TMA should be considered among the
preliminary diagnoses. Medications such as cyclosporine and
tacrilumus  should  be  discontinued  or  their  doses  should  be
reduced. Since the response rates to TPE and steroids are low,
eculizumab treatment should be started immediately in unre-
sponsive patients.
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