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Abstract 

Thrombotic Thrombocytopenic Purpura (TTP) is a rare but life threatening condition. Therapeutic plasma exchange (PLEX) remains 
the mainstay treatment - adjuvant immunosuppressant therapy with rituximab is also required in some patients despite this some patient 
remain refractory. Bortezomib has been suggested through case reports as an adjuvant therapy for refractory TTP. However, challenges exist 
regarding its use. 

We report the case of an acute acquired TTP that did not respond to PLEX or rituximab however appeared to rapidly respond to the 
proteasome inhibitor bortezomib. The case is of a 59 year old gentleman with acute TTP who was commenced on once daily PLEX with an 
inadequate response. Twice daily PLEX and prescribed four doses of rituximab were initiated. Again only a partial response was observed, 
a course of bortezomib was trialed alongside the twice daily PLEX.A relatively quick recovery in platelet count was observed, and although 
difficult to interpret, the ADAMTS13 inhibitor titre and ADAMTS13 activity normalized. 

This case supports the use of bortezomib as an adjuvant therapy in the management of acute TTP where PLEX and rituximab have been 
ineffective. However it also highlights the limitations of monitoring disease activity and response using ADAMTS 13 assays during twice daily 
PEX, and this should be considered when interpreting response to bortezomib. Thrombotic thrombocytopenia pupura (TTP) is a rare but life 
threatening condition. The majority of cases are due to inhibitory auto antibodies against ADAMTS 13, an enzyme required for the cleavage of 
ultra-large VWF multimers. Therapeutic daily plasma exchange (PEX) has remained the mainstay treatment for TTP since the 1920s reducing 
the overall mortality from around 90% to less than 20% [1].

A small proportion of patients however do not respond to daily plasma exchange alone. Refractory disease has been defined as the 
progression of clinical symptoms or persistent thrombocytopenia despite PEX (reference-BCSH). Intensification of PEX frequency or volume 
with the addition of corticosteroids and/or adjuvant immunosuppressant therapy may provide benefit [2,3]. Rituximab the anti-CD20 
monoclonal antibody has shown to improve time to remission and is currently an agent of choice for refractory disease [4]. However, there 
remain a small number of patients who do not respond, and more recently Bortezomib, a proteasome inhibitor more widely used in the 
treatment for myeloma, has been used in a small number of refractory cases of TTP. The drug appears to be a safe and effective treatment for 
a subgroup of refractory patients [5]. 

A clinical dilemma remains regarding at which stage to initiate such therapies. Furthermore, the most representative parameter for 
monitoring response for patients receiving multiple therapies in addition to intensive plasma exchange remains unclear and often presents a 
challenge when assessing clinical response. Here we present a case of acute refractory TTP that responded to Bortezomib, but highlights the 
challenges in monitoring to assess disease remission. 
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Case Report 
A 59 year old Caucasian gentleman presented to his General 

Practitioner with a one week history of vomiting, dizziness and 
lethargy. He was initially diagnosed with labyrinthitis, however 
his symptoms worsened and he attended the local Emergency 
Department the following day. On initial examination he was  

 
found to be afebrile and jaundiced with wide-spread bruising. 
Admission bloods showed Hb 137g/L, MCV 93.4fl, Platelets 
6.0 x 109/L, Urea 13.5mmol/L, Creatinine 118mmol/L, normal 
coagulation screen and LDH 4000U/L. The blood film showed 
multiple schistocytes, polychromasia and confirmed a true 
thrombocytopenia. 
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The patient developed confusion overnight and TTP was 
suspected. The patient was transferred urgently to the regional 
TTP Specialist Centre where he required restraint and intubation 
due to severe agitation. Plasma exchanges 1.5 volumes once 
daily was commenced with 1g methyl prednisolone once daily 
for three days. ADAMTS 13 was confirmed to be less than 5% 
with an inhibitor level of 71U/ml confirming a diagnosis of acute 
immune mediated TTP. 

Overnight the patient suffered two cardiac arrests and 
demonstrated progressive renal impairment despite plasma 
exchange. On day 2 plasma exchange was escalated to twice 
daily and on day 7 Rituximab was commenced 375mg/m2 every 
fourth day. Multiple attempts to extubate were complicated by 
ongoing severe confusion and agitation. Following an initial rise 
in platelet count to 151 x 109/L this subsequently fell to 22 x 
109/L.

On day 25 a bone marrow biopsy was performed to exclude 
other causes for the thrombocytopenia. This was found to be 
morphologically normal. Flow cytometry confirmed B-cell 
depletion (4%) with the presence of plasma cells (1.2%). 

Bortezomib was initiated at a dose of 1mg/m2 given 
subcutaneously every 3 days (day 22, 26 and 29). The patient 
received a total of 3 doses with a prompt response in the platelet 
count after the first treatment followed by a progressive gradual 
rise to normal range by day 52. Twice daily plasma exchange was 
continued until day 44. Pre-exchange samples of ADAMTS 13 
activity and antibody were measured along with platelet count, 
LDH and Hb (Figure 1).

Figure 1: Pre-exchange samples of ADAMTS 13 activity and 
antibody were measured along with platelet count, LDH and Hb.

The patient was extubated on day 36, steroid and plasma 
exchange was discontinued on day 47. He was discharged on 
day 57 with a normal full blood count and ADAMTS 13 activity. 
Following discharge the patient was registered partially blind 
and with a high frequency hearing loss as a consequence of 
multiple infarcts sustained during the acute illness, confirmed 
by MRI imaging. 

Discussion 
This case report supports the potential role of Bortezomib 

in achieving clinical remission in patients with acute refractory 

TTP. The use of Bortezomib for TTP was first reported by Shortt 
et al in 2013 for a 53 year old lady, who appeared refractory to 
bi-daily plasma exchange, corticosteroids, cyclophosphamide, 
Rituximab and N-acetyl cysteine [6]. In the same year the 
drug was used in an adolescent with acquired refractory TTP 
demonstrating clinical deterioration despite Rituximab and 
daily plasma exchange. In both of these cases Bortezomib was 
commenced after 2 out of the 4 total doses of Rituximab due to 
no observed improvement in hematological indices or clinical 
status [7]. A further two case reports have been published since 
reporting it use in acute TTP [8,9].

The effectiveness of Bortezomib is thought to lie in the mode 
of action. Bortezomib is a proteasome inhibitor that works via 
the ubiquitin-proteasomal pathway and results in apoptosis of 
malignant cells [10]. It has also been found to cause apoptosis 
of plasma cells and both naive and memory B cells leading to a 
substantial reduction in autoantibody formation [11]. Through 
the destruction of auto-reactive B cells and plasma cells 
there may also be a reduction in ADAMTS 13 auto antibodies. 
Alternative mechanisms of action have been suggested to explain 
the role of Bortezomib in TTP. Sorvillo et al. [12] demonstrated 
that ADAMTS 13 is endocytosed by immature dendritic cells and 
presented to CD4+ T cells on major histocompatibility complex 
class II molecules. Alongside evidence that Bortezomib induces 
apoptotic cell death substantially more in immature dendritic 
cells compared with mature, this led to the conclusion that the 
drug may prevent endocytosis of ADAMTS 13 into dendritic 
cells, hence reducing the production of auto antibodies [12-14].

The exclusive value of Bortezomib has been questioned in 
patients receiving Rituximab and other concomitant therapies 
due to the possibility of a delayed/ cumulative effective of the 
other drugs. Mazepa et al. [8] reported the case of a patient 
treated without concomitant Rituximab where Bortezomib 
was found to be beneficial in achieving a plasma exchange 
independent remission versus achieving a normal platelet count 
[8]. A similar case has been described by Yates et al [9].

Our patient had received all of the 4 prescribed doses of 
Rituximab prior to receiving Bortezomib. Possible reasons for 
the presumed inefficacy for Rituximab in some patients may 
include increased drug clearance due to intensified plasma 
exchange regimens and a therefore greater time requirement to 
achieve therapeutic drug concentrations. McDaonald et al. [15] 
reported that in patients on once daily PEX the plasma Rituximab 
levels are undetectable prior to their subsequent PEX [15].

Flow cytometry has been used to study the effective B cell 
depletion which in both this and the case reported suggested by 
Shortt et al suggested effective depletion post Rituximab. There 
is a lack of data around the clearance and drug concentration 
levels of Bortezomib during plasma exchange however as the 
drug is given subcutaneously one could postulate that the degree 
of clearance maybe less.
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The exclusive contribution of an intensified PEX regimen has 
been difficult to quantify as other treatments are often initiated 
or intensified simultaneously [2]. In particular the reliability 
of using ADAMTS 13 to monitor response in this setting is 
questionable. It is intuitive that as drug clearance is likely to be 
enhanced, interpretation of ADAMTS 13 and autoantibody due to 
increased cycling is also likely to be affected. The case reported 
by Shortt et al, also receiving Bortezomib in conjunction with 
bi-daily PEX, demonstrated decline of the autoantibody and an 
ADAMTS 13 coinciding with recovery whilst on the exchange 
programme. In our case, however, monitoring was found to be 
unhelpful and an unreliable representation of disease activity 
whilst on bi-daily PEX due to the effect of administered plasma 
on blood samples taken. 

In addition to a limited number of reports, this case supports 
the evidence regarding the role of Bortezomib as an effective 
adjuvant therapy in the management of refractory TTP. For 
complex, refractory TTP, the limitations of monitoring disease 
activity and response using ADAMTS 13 assays during twice 
daily PEX should be taken in to consideration when assessing 
clinical recovery. Further understanding of the potential efficacy 
of this drug through prospective trials may offer a critical choice 
for patients faced with this challenging condition.
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