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DESCRIPTION
Thrombotic Thrombocytopenic Purpura (TTP) is a rare and life-
threatening disorder characterized by microvascular thrombosis, 
thrombocytopenia, hemolytic anemia, and organ dysfunction. 
While it is primarily driven by a deficiency of ADAMTS13, an 
enzyme responsible for cleaving von Willebrand factor 
multimers, the pathophysiology is complex and multifactorial. 
TTP requires prompt treatment, often involving Plasma 
Exchange (PEX) and immunosuppressive therapy. However, in 
some cases, patients develop refractory or relapsing disease, 
presenting significant challenges to clinicians. Bortezomib, a 
proteasome inhibitor originally developed for the treatment of 
multiple myeloma, has emerged as a potential option in the 
treatment of refractory TTP. This article explains the rationale, 
evidence, and potential of bortezomib as a therapeutic agent in 
this difficult-to-manage condition. TTP typically presents as an 
acute syndrome, with the defining features of microangiopathic 
hemolytic anemia, thrombocytopenia, and organ dysfunction, 
particularly affecting the kidneys and brain. The primary cause 
of TTP is the acquired or congenital deficiency of ADAMTS13, 
which leads to the accumulation of ultra-large von Willebrand 
factor multimers. These multimers promote platelet aggregation 
and thrombus formation in small blood vessels, resulting in 
microvascular thrombosis.

The standard initial treatment for TTP includes therapeutic 
Plasma Exchange (PEX) to remove the aberrant multimers and 
replenish functional ADAMTS13, alongside immunosuppressive 
therapy such as corticosteroids and rituximab, an anti-CD20 
monoclonal antibody that targets B cells. Despite these 
interventions, a significant proportion of patients experience 
refractory TTP, meaning that they do not respond to standard 
treatments or relapse after initial improvement. These patients 
often require second-line therapies, which have historically been 
limited in their efficacy. Bortezomib is a reversible inhibitor of 
the proteasome, a large protease complex involved in the 
degradation of intracellular proteins. By inhibiting proteasome 
activity, bortezomib interferes with the degradation of several 

proteins critical for the survival of malignant cells, which is why 
it is effective in treating multiple myeloma. However, its effects 
extend beyond cancer treatment, particularly in autoimmune 
and inflammatory diseases, as proteasome inhibition can also 
impact the regulation of immune cell activation and the 
production of pro-inflammatory cytokines.

In the context of TTP, the rationale for using bortezomib stems 
from its immunomodulatory effects. Bortezomib has been 
shown to reduce the production of autoantibodies, including 
those targeting ADAMTS13, and to modulate the activity of 
immune cells such as plasma cells and T lymphocytes. In 
addition, bortezomib may directly influence the activity of 
endothelial cells and platelets, which are involved in the 
formation of microvascular thrombi. By targeting these various 
components, bortezomib offers a multi-faceted approach to 
treating refractory TTP. Several studies have evaluated the use of 
bortezomib in patients with refractory or relapsing TTP, with 
potential results. A notable retrospective analysis published in 
Blood in 2016 assessed the use of bortezomib in patients with 
severe or refractory TTP, who had failed conventional therapies 
such as plasma exchange and rituximab. In this cohort, 
bortezomib was associated with rapid clinical improvement, with 
many patients achieving resolution of thrombocytopenia and 
normalization of organ function. The therapy was well-tolerated, 
with manageable side effects, particularly in the short term.

Additionally, a small prospective trial showed that bortezomib, 
when added to standard therapy, could induce remission in 
patients with refractory disease. These findings have been 
corroborated by case reports and smaller series, which suggest 
that bortezomib may not only be effective in the acute setting but 
also in preventing relapse when used as part of a maintenance 
regimen. While these results are encouraging, the data are still 
limited by the small sample size of studies and the lack of 
randomized controlled trials comparing bortezomib to other 
second-line therapies. Most evidence comes from case series and 
observational studies, which highlight the need for larger, more 
robust clinical trials to definitively establish the role of 
bortezomib in this setting.
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as cyclophosphamide or immunoadsorption, has yet to be fully 
defined. Second, the long-term outcomes and the risk of relapse 
after bortezomib therapy are still unclear, and more longitudinal 
data are needed to determine its role in maintenance therapy.

CONCLUSION
In conclusion, bortezomib represents an exciting therapeutic 
option for patients with refractory thrombotic thrombocytopenic 
purpura, offering a novel mechanism of action that complements 
existing therapies. While early clinical evidence is intriguing, 
larger, randomized trials are needed to confirm its efficacy and 
establish treatment guidelines. As our understanding of the 
disease pathophysiology and the immunomodulatory effects of 
bortezomib grows, it is likely that this drug will play an 
increasingly important role in the management of this 
challenging and life-threatening condition.

Podwojniak A

The safety profile of bortezomib in TTP patients appears to be 
generally favorable, although side effects are not uncommon. In 
the studies conducted so far, the most frequently reported 
adverse events include gastrointestinal symptoms (such as nausea 
and diarrhea), peripheral neuropathy, and hematologic toxicity, 
particularly thrombocytopenia and neutropenia. These side 
effects are consistent with the known toxicities of bortezomib in 
other conditions, such as multiple myeloma. Bortezomib’s 
toxicity profile is manageable, careful monitoring is essential, 
especially given the fragile state of patients with TTP. Dose 
adjustments may be required based on individual patient 
tolerance, and close monitoring for complications like infections 
or worsening neuropathy is necessary. The potential of 
bortezomib in treating refractory TTP is becoming increasingly 
recognized, but several important questions remain unanswered. 
First, its optimal role relative to other second-line therapies, such 
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