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Abstract
BACKGROUND
Thrombotic thrombocytopenic purpura (TTP), a subtype of thrombotic
microangiopathy, has a very high fatality rate if there is no timely diagnosis or
treatment. Here, we report a case of TTP refractory to high displacement plasma
exchange, which was later successfully treated with rituximab.

CASE SUMMARY
Here we report a case of refractory TTP in a 63-year-old woman with a low
platelet count and decreased ADAMTS13 activity. Her platelet count was 9 ×
109/L, hemoglobin level was 81 g/L, and ADAMTS13 was < 5%. She was
diagnosed with thrombotic thrombocytopenic purpura. After 8 d of daily plasma
exchange (PEX), her platelet levels were still low. However, after 6 d of treatment
with rituximab, her platelet count increased and ADAMTS13 activity returned to
normal.

CONCLUSION
PEX can cure most patients, but the relapse rate can be up to 50%-60%. This case
suggested that rituximab can improve the curative efficiency of PEX and prevent
disease relapse in TTP.

Key words: Thrombotic thrombocytopenic purpura; ADAMTS13; Plasma exchange;
Rituximab; Case report

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Thrombotic thrombocytopenic purpura (TTP) has a very high fatality rate if
there is no timely diagnosis or treatment. Here we report a case of refractory TTP in a
woman with decreased ADAMTS13 activity. Although the patient was refractory to
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daily plasma exchange, her platelet count and ADAMTS13 activity returned to normal
after 6 d of treatment with rituximab. This case suggested that rituximab can improve the
curative efficiency of plasma exchange in TTP.
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INTRODUCTION
Thrombotic  thrombocytopenic  purpura  (TTP),  a  subtype  of  thrombotic
microangiopathy, is characterized by microangiopathic hemolytic anemia (MAHA)
and thrombocytopenia with or without neurological symptoms, renal damage, and
fever[1]. Its pathological features include severe diffuse thrombotic microangiopathy,
MAHA, platelet consumption, and extensive microthrombus formation. Lesions can
occur in multiple organs, such as the kidney and central nervous system. The typical
clinical  manifestations  of  TTP  are  thrombocytopenic  purpura,  MAHA,  central
nervous system symptoms, fever, and renal damage. Some patients may suffer from
the first three symptoms only, known as “triad syndrome”. The reduced activity of
ADAMT13 is the main mechanism responsible for the pathogenesis of TTP[2]. TTP has
an acute onset and rapid progression, and misdiagnosis and missed diagnosis often
occur. The fatality rate is very high if there is no timely diagnosis or treatment[3].
Herein,  we report  a  case of  TTP refractory to plasma exchange,  which was later
successfully treated with rituximab.

CASE PRESENTATION

Chief complaints
A 63-year-old woman was admitted to our hospital on May 23, 2018 due to weakness
for 10 d and unconsciousness for 6 d.

History of present illness
In the 10 d before admission (May 13, 2018), the patient was weak (platelets, 21 ×
109/L; hemoglobin, 91 g/L).  Her bone marrow test at another hospital showed a
moderate number of megakaryocytes with poor function. She was administered with
immunosuppressive therapy with dexamethasone. However, scattered ecchymosis in
the whole body, irritability, aphasia, and gradual unconsciousness occurred on May
19, 2018.

History of past illness
The patient had no remarkable previous medical history.

Physical examination
The  physical  examination  revealed  unconsciousness,  lethargy,  and  scattered
ecchymosis in the whole body.

Laboratory examinations
On May 20, 2018, the patient had a platelet count of 9 × 109/L, hemoglobin level of 81
g/L, and ADAMTS13 activity < 5%. She was given immediate treatment with fresh
frozen plasma infusion (400 mL) and methylprednisolone 40 mg. However, her coma
deepened on May 23, 2018. Upon admission, she had a white blood cell count of 11.5
× 109/L, hemoglobin level of 74 g/L, and platelet count of 19 × 109/L.

FINAL DIAGNOSIS
A diagnosis of TTP was finally made.
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TREATMENT
Plasma exchange (PEX) with fresh frozen plasma (2000 mL) was started on May 23,
2018 using a PrismaFlex 113080 system (PA14860; Gambro Lundia AB). On the early
morning of the next day, convulsion and delirium developed, and the patient was
transferred to the intensive care unit. She underwent tracheal cannulation, PEX, and
treatment with methylprednisolone 40 mg. Citrate was used as an anticoagulant
during the procedures. After PEX (fresh frozen plasma 2500-3000 mL) was performed
once a day for seven times in the intensive care unit, the patient was still unconscious,
and her platelet level was still < 20 × 109/L.

From May 31, 2018, the patient was given therapy with rituximab at 375 mg/m2 per
week for 4 wk and methylprednisolone 1 g per day for 3 d on the basis of PEX with
fresh frozen plasma (2500 mL). At first, PEX was performed once a day. Then, the
frequency of PEX was gradually reduced according to the count of platelets (Figure 1).
Methylprednisolone was reduced to 40 mg/d for maintenance therapy after shock
treatment.  During  the  period,  blood  count,  liver  function,  renal  function,  and
ADAMTS13 activity were rechecked.

OUTCOME AND FOLLOW-UP
Platelets did not rise after 8 d of daily PEX. However, the patient had a rise in the
platelet count after 6 d of treatment with rituximab and PEX and recovered to normal
13 d later. Platelets were on a rising trend although there were fluctuations. Twenty-
seven days later, the platelet count returned to normal (Figure 1), and ADAMTS13
activity  was  normal.  The  treatment  was  well  tolerated  without  infective
complications. Currently, the patient is being in clinical remission with a normal
platelet count and ADAMTS13 activity.

DISCUSSION
TTP is a clinical emergency disease with unknown pathogenesis, and the retrospective
data revealed that its incidence rate in adults is 3%, mostly at the age of 10-40 years,
and it is common in women[4,5].  TTP can be divided into congenital and acquired
types. Congenital TTP is often caused by ADAMTS13 gene defect, while acquired TTP
is often secondary to infection, drugs, tumors, and pregnancy, mostly due to the
ADAMTS13 antibody in the body. In the absence of ADAMTS13, ultralarge multimers
of von Willebrand factor cannot be degraded into polymers in normal size, thereby
inducing extensive platelet  thrombus formation in peripheral  blood vessels  and
capillaries[6]. The characteristic pathological changes of TTP are extensive transparent
thrombus formation in capillaries and arterioles, endothelial cell proliferation, and
lumen occlusion, affecting various organs in the body.

TTP has rapid progression, and the mortality rate is as high as 90% if not treated in
time. Rizzo et al[7] reported that PEX had obtained a great curative effect in TTP since
20  years  ago.  PEX can  rapidly  supplement  ADAMT13  and  remove  ADAMTS13
antibody in the body, thus the condition of disease is obviously improved at about 1
wk  and  can  be  relieved  at  2-4  wk.  PEX  combined  with  methylprednisolone  at
conventional doses as first-line therapy reduces the mortality of TTP to approximately
10%-15%[8]. However, the relapse rate of TTP is 50%-60% after standard treatment[9].
Relapse was defined as a platelet count of less than 50 × 109/L after a minimum of
seven procedures of PEX or development of new clinical symptoms[10]. In the present
case, after more than 1 wk of PEX, the platelet count was still < 20 × 109/L, suggesting
poor efficacy. We then used PEX combined with high-dose methylprednisolone (1
g/d × 3 d) and rituximab (375 mg/m2/wk for 4 wk). As a result, the platelet count
and ADAMTS13 activity returned to normal, suggesting that rituximab can improve
the curative efficiency of PEX in refractory TTP. The high-dose methylprednisolone
pulse therapy can not only inhibit the production of antibodies, but also reduce the
damage to platelets, thereby significantly improving the clinical symptoms of the
patient. Thumma et al[11]  reported that after 12 d of plasmapheresis, there was no
improvement in platelet count or ADAMTS13 activity, but after 3 wk of treatment
with rituximab at  375 mg/m2,  platelet  count  increased and corticosteroids  were
tapered.

Controlling the relapse of TTP is a challenge in clinical treatment, and detecting the
ADAMTS13 activity during remission can monitor the relapse of disease well[12]. In the
present case, the patient has been followed to now without relapse. Rituximab has a
significant clinical effect as a salvage therapy for relapse. As a biosynthetic human
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Figure 1

Figure 1  Laboratory examination and temperature of the patient after admitted. PEX: Plasma exchange; PLT: Platelet count; WBC: White blood cell count; Hb:
Hemoglobin; LDH: Lactate dehydrogenase; T: Body temperature; TB: Total bilirubin; IB: Indirect bilirubin; Cr: Creatinine; BUN: Blood urea nitrogen.
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mouse chimeric monoclonal antibody, rituximab can eliminate B lymphocytes that
have an abnormal immune response to autologous antigen. Wieland et al[13] reported
that  children  with  refractory  relapsing  TTP achieved  long-term remission  after
treatment  with  rituximab.  Rituximab  not  only  has  good  efficacy  as  a  first-line
treatment for acquired TTP[14], but can also well prevent relapse. According to foreign
reports, rituximab at 375 mg/m2, administered once a week for 4 wk, has a very good
curative effect for TTP patients with a low ADAMTS13 activity and positive anti-von
Willebrand factor antibody, with a remission rate up to 95%. The reuse of rituximab
after relapse can still achieve a high remission rate[15,16]. Hie et al[17] also found that
rituximab could reduce the  incidence  of  relapse  in  adult  patients  who achieved
clinical remission but with severe ADAMTS13 or ADAMT13 < 10% during follow-up.
Zwicker et al[18] reported that in 19 TTP patients who received low-dose rituximab
combined with PEX, the effective rate was significant and the toxicity was low.

CONCLUSION
TTP is a clinical emergency disease, and prompt treatment is needed once diagnosed.
TTP has rapid progression, and the mortality rate is as high as 90% if not treated in
time. PEX can cure most patients, but the relapse rate can be up to 50%-60%. PEX in
combination with rituximab can improve the efficacy of PEX in refractory TTP, and
prevent disease relapse. Numerous clinical studies have confirmed the low toxicity of
rituximab in TTP patients. Therefore, PEX combined with rituximab is an effective
and safe treatment for relapse refractory TTP.
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