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Abstract 

We report two cases of recurrent thrombotic thrombocytopenic purpura, both patients without significant 

personal pathological antecedents, in which the evolution was favorable following the association of 

Caplacizumab with the classic treatment with plasmapheresis and cortisone therapy.  

We studied two cases of thrombotic thrombocytopenic purpura in two young women, without comorbidities or 

background treatment, who relapsed after the initial treatment with corticotherapy and plasma exchange, after 

a period of 4 and 6 years with a different clinical picture, compared to the initial one. The difference is given 

by the presence/absence of neurological manifestations, both at the first presentation and at the relapse of the 

disease. In both exposed cases,  following the association of Caplacizumab with the classic PTT treatment 

represented by plasmapheresis and cortisone therapy, the patients had a favorable response to therapy and a 

maintenance of remission at 1,3 and 2+ years after the relapse. 

In conclusion, the treatment of relapsed thrombotic thrombocytopenic purpura with a humanized monoclonaal 

antibody targeting von Willebrand factor, combined with plasma exchange and corticosteroids, enhances the 

treatment of this pathology and the remission. 
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Introduction 

Thrombotic thrombocytopenic purpura, an acute illness 

that requires rapid medical intervention, characterized by 

the formation of microthrombi at the microvascular level, 

results from a severe deficiency of the specific von 

Willebrand factor (VWF)-cleaving protease, 

ADAMTS13. ADAMTS13 deficiency is most commonly 

acquired due to anti-ADAMTS13 autoantibodies and 

measuring its activity with the use of fluorescence 

resonance energy transfer (FRET), significantly enhances 

diagnostic accuracy and patient outcome in TTP 

management.[1] 

First-line therapy includes plasma exchange with 

replacement of fresh frozen plasma and 

immunosuppression with corticosteroids. 

Immunosuppression targeting ADAMTS13 
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autoantibodies with the humanized anti-CD20 

monoclonal antibody Rituximab is frequently added to 

initial therapy and when available, anti-VWF therapy with 

Caplacizumab [2].  

Caplacizumab is a crucial add-on therapy for aTTP, 

reducing microvascular thrombosis risk, but should be 

used alongside standard care, with ADAMTS13 

monitoring essential to prevent relapse [3]. 

 Caplacizumab inhibits the interaction between von 

Willebrand factor multimers and platelets, providing a 

new insight into the treatment of TTP by preventing 

potentially life-threatening microvascular thrombosis that 

occurs in the course of the disease. 

In a randomized phase 3 trial, patients treated with 

caplacizumab showed a faster normalization of platelet 

counts compared to subjects who received placebo. Also, 

the use of caplacizumab was associated with lower relapse 

rates and decreased disease-related mortality [4].  

Also, other randomized controlled trials have 

demonstrated a faster response time by adding 

caplacizumab to standard of care treatment [5]. 

 

Cases Presentation 

The first patient, aged 41 at the time of disease relapse 

(2022), with evidence of an episode of TTP 6 years ago 

(2016), completely in remission under standard therapy 

(plasmapheresis and corticosteroid therapy), presents with 

suspicion of disease relapse.  

 Clinically, the patient presented only cutaneous 

hemorrhagic syndrome, in the form of petechial purpura 

located on both lower limbs and did not present 

neurological signs.  

 Biologically, mild normochromic normocytic 

anemia, severe thrombocytopenia, schizocytes on the 

peripheral blood smear, the presence of hemolysis 

markers (lactate dehydrogenase, increased direct and total 

bilirubin, reticulocytosis), low ADAMTS13 activity, as 

well as high titer antiADAMTS13 antibodies were 

detected (TABLE 1). 

 

 

Parameter Value 

Hb 8,5g/dL 

PLT 18000/mmc 

Reticulocytes 7,78% 

PBS 8 schizocytes /camp 

LDH 675UI/L 

DB 0,86mg/dL 

TB 2.91 mg/dL 

Serum creatinine 0,81 mg/dL 

ADAMTS13 activity  <0,01% 

Ag ADAMTS13 0.1ug/mL 

Ac anti ADAMTS13 >82 U/mL 

 

Table 1. The biological picture of the 41-year-old patient 

 

Following the investigations carried out, the diagnosis of 

relapsed TTP was established and corticosteroid therapy 

was promptly initiated along with Solumedrol 500 mg per 

day, Acifol 5 mg 2 tablets per day, intravenous 

gastroprotectors, substitution with fresh frozen plasma 

every 8 hours. The first dose of caplacizumab 10 mg 

intravenously was administered prior to initiation of 

plasmapheresis sessions. 3 sessions of plasma exchange 

were performed until complete response and 2 more 

consolidation sessions. Therapy with Caplacizumab in a 

dose of 10 mg subcutaneously was performed daily, 

throughout the duration of plasmapheresis, then daily for 

30 days after the end of plasmapheresis. The evolution 

was favorable and allowed initiation of antiplatelet 

therapy and deep vein thrombosis prophylaxis with low 

molecular weight heparin. 

Under treatment, the evolution was favorable, with a 

spontaneous increase in hemoglobin and platelet count, 

with normalization of LDH. On subsequent reevaluations, 

improvement of the anemic syndrome, absence of 

schizocytes on the peripheral blood smear, increased 

platelet count, and persistence of LDH within normal 

limits were noted. The patient was monitored for 24 

months, without signs of disease.  

The second patient, aged 50 years at the time of the 

relapse of the disease (2023), in evidence with an episode 

of TTP 4 years ago (2019), completely remitted by 

corticotherapy and plasmapheresis, presented with severe 
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neurological manifestations, suspecting the disease 

relapses. 

Clinically, with altered general condition, tachycardic, 

with important neurological changes, such as left 

deviation of the head and eyeballs, right homonymous 

hemianopsia, right hemiparesis, right hemibody 

hypotonia, positive Babinski sign on the right side, 

positive Hoffmann sign bilaterally, aphasia global, focal 

seizures- right upper limb clones with gaze capping.   

 Biologically, severe anemia, severe 

thrombocytopenia, leukocytosis with neutrophilia, 

schizocytes on the peripheral blood smear, the presence of 

positive markers of hemolysis (marked reticulocytosis, 

significant increase in lactate dehydrogenase, direct and 

total bilirubin), as well as low activity of ADAMTS13 and 

the presence, in high titer, of antiADAMTS13 antibodies 

(TABLE 2). 

 
Parameter Value 

Hb 4,7 g/dL 

Leu, Neu  

Reticulocytes 20.18% 

PBS Schizocytes 4-5/camp 

LDH 2311 UI/L 

BD 1.14 mg/dL 

BT 3.52 mg/dL 

Serum Creatinine 1.16 mg/dL 

ADAMTS13 activity <0.01% 

Ag ADAMTS13  0.2ug/mL 

Ac ADAMTS13 >85 U/mL 

 

Table 2. The biological picture of the 50-year-old patient 

 

A cerebral computed tomographic examination was also 

performed, which revealed a hypodense area at the left 

frontal cortico-subcortical level, suggestive of a small 

recent ischemic lesion, without signs of hemorrhagic 

transformation. Doppler ultrasound of cervico-cerebral 

vessels revealed early carotid atheromatosis, increased 

flow velocities at the level of the middle cerebral artery 

bilaterally, with a small systole-diastole difference. 

 Diagnoses of acute ischemic stroke in the left 

carotid territory, relapsed TTP, microangiopathic 

hemolytic anemia and sepsis were established.  

 Substitute treatment was instituted (erythrocyte 

concentrate, platelet concentrate and fresh frozen plasma), 

cortisone therapy was performed, hydration, 

gastroprotective, beta-blocker solutions were 

administered for the management of tachycardia, 

antiepileptics (Levetiracetam 1000 mg with subsequent 

dose increase to 1500 mg), antibiotic therapy with 

Meropenem 2g every 8 hours, Vancomycin 1g every 12 

hours. 9 sessions of plasma exchange and caplacizumab 

therapy were performed according to current guidelines.  

 The evolution was favorable, with the 

normalization of the number of platelets, with the 

remission of neurological manifestations. The patient was 

monitored for a period of 15 months, without signs of 

relapse. 

 

Discussions 

TTP has various clinical presentations and the diagnosis 

could be difficult to confirm. The deficiency of 
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ADAMTS13 activity (less than 10%) is a characteristic 

finding of TTP. The ADAMTS13 activity should not be 

used to decide the initiation of the treatment due to 

delayed obtaining of the result. The Harvard TMA 

Research Collaborative Registry study showed that 73% 

of TTP patients had ADAMTS13 activity of more than 

10%. The deficiency of ADAMTS13 activity is a key 

point in pathogenesis of the disease, but not the most 

important factor in the decision of treatment initiation [6]. 

The standard therapy of TTP is represented by high dose 

cortisone and plasmapheresis. In addition to standard 

therapy, caplacizumab has also been approved since 2019. 

This is a humanized anti von Willebrand immunoglobulin 

fragment, which prevents the interaction between the 

multimers of the von Willebrand factor and the platelets 

and, at the same time, their consumption by clot formation 

[7].  

In our study, caplacizumab had a great impact on 

thrombocytes count after a short period of time (three days 

in the first case- figure 1 and x days in the second case- 

figure 2) from treatment initiation. 

 

 
 

Figure 1. The evolution of thrombocytes after initiation of caplacizumab treatment in first patient. 

 

 
 

Figure 2. The evolution of thrombocytes after initiation of caplacizumab treatment in second patient. 
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In term of caplacizumab benefits, a comparative analysis 

of TTP episodes treated with and without caplacizumab in 

Germany and Austria from 2015 to May 2021, suggested 

that caplacizumab may lower iTTP-related mortality and 

refractoriness and decrease the number of daily PEX and 

hospital stay. The non-first-line use and the premature 

discontinuation of caplacizumab led to exacerbation in the 

caplacizumab group of studied patients, but caplacizumab 

was not less efficacious if it was used in the non-first-line 

after 72 hours [8]. 

The TITAN study (Treatment of Thrombotic 

Thrombocytopenic Purpura with Caplacizumab) is a 

phase 3 clinical study, conducted between 2014 and 2017, 

on a number of 145 patients diagnosed with TTP, to 

evaluate the safety and efficacy of treatment with 

caplacizumab, offering an option additional therapeutic 

for patients who do not respond well to plasmapheresis 

and immunosuppressive therapy and thus demonstrating 

the reduction of time to complete remission and the 

prevention relapses, as well as preventing the formation 

of microthrombi and severe complications of the disease 

[9]. 

Another phase 3 study in 150 patients with relapsed TTP 

- the HERCULES trial - shows that treatment with 

caplacizumab was associated with faster normalization of 

platelet counts, with a lower incidence of TTP-related 

death, with a higher incidence low rate of recurrence of 

TTP or thromboembolic event during the treatment period 

[10]. 

The treatment of patients with relapsed TTP is crucial and 

must be adapted according to the clinical experience and 

latest medical discoveries, considering that developments 

in the field can more effectively address the complexity of 

this rare disease. It is essential that doctors keep abreast 

of new treatments and therapeutic approaches to improve 

the prognosis and quality of life of these patients. 

 

Conclusion 

In both cases of thrombotic thrombocytopenic purpura, a 

favorable evolution is observed following the 

combination of caplacizumab treatment with PEX 

sessions and corticotherapy more than 1 year and 2 years 

after the treatment, respectively, without the recurrence of 

the disease, with the disappearance of the initial 

symptoms, whether we are talking about clinical or 

neurological ones.   

The two cases highlight the efficacy of caplacizumab in 

the treatment of recurrent TTP, demonstrating a rapid and 

stable remission without relapses over a follow-up period 

of 15 and 24 months. The experience at the Colentina 

Clinical Hospital suggests that adding caplacizumab to 

the treatment regimen can be a valuable therapeutic 

option, significantly improving the prognosis of patients. 

Long-term monitoring and personalization of treatment 

remain essential to prevent recurrences and optimize 

outcomes. 

 

Conflicts of interest 

"This research did not receive any grant from agencies in 

the public, commercial, or not-for-profit sectors. 

None of the authors has any conflict of interest.  

The authors declare that all the procedures and 

experiments of this study respect the ethical standards in 

the Helsinki Declaration of 1975, as revised in 2008(5), 

as well as the national laws. Informed consent was 

obtained from all the patients included in the study." 

References 

1.  Georgiana Gherghe, Valentina Uscatescu,  Delia 

Codruta Popa, Diana Preda, Didona Vasilache, Mihai 

Emanuel Himcinschi, Horia Sandu, Daniel Coriu, 

Overview of ADAMTS13 Protein in Diagnosis and 

Patient Management of TTP, Documenta Haematologica 

- Revista Romana de Hematologie | 2024, Vol. 2, Nr. 1, 

doi: 10.59854/dhrrh.2024.2.1.5 

2.  Sukumar S, Lämmle B, Cataland SR. 

Thrombotic Thrombocytopenic Purpura: 

Pathophysiology, Diagnosis, and Management. J Clin 

Med. 2021 Feb 2;10(3):536. doi: 10.3390/jcm10030536. 

PMID: 33540569; PMCID: PMC7867179. 

3.  N. De Beule, MD, PhD, R. Schots, MD, PhD, A. 

De Becker, MD, Caplacizumab, a game changer in the 

treatment of acquired thrombotic thrombocytopenic 

purpura, BELG J HEMATOL 2020;11(3):120-7. Doi: 

https://shorturl.at/fd9Vp 

4.  Hollifield AL, Arnall JR, Moore DC. 

Caplacizumab: an anti-von Willebrand factor antibody for 

the treatment of thrombotic thrombocytopenic purpura. 

Am J Health Syst Pharm. 2020 Jul 23;77(15):1201-1207. 

doi: 10.1093/ajhp/zxaa151. PMID: 32588878. 

5.  Djulbegovic M, Tong J, Xu A, Yang J, Chen Y, 

Cuker A, Pishko AM. Adding caplacizumab to standard 

of care in thrombotic thrombocytopenic purpura: a 

systematic review and meta-analysis. Blood Adv. 2023 



 

Documenta Haematologica -  
Revista Romana de Hematologie | 2025, Vol. 3, Nr. 1 

 

54 

May 23;7(10):2132-2142. doi: 

10.1182/bloodadvances.2022008443. PMID: 36053773; 

PMCID: PMC10196763. 

6.  Kiamos A, Boldig K, Reddy P. Refractory 

Thrombotic Thrombocytopenic Purpura to Therapeutic 

Plasma Exchange. Cureus. 2022 Sep 25;14(9):e29562. 

doi: 10.7759/cureus.29562. PMID: 36312650; PMCID: 

PMC9595238. 

7.  Herfurth K, Ruhe J, Kentouche K, Günther A, 

Brämer D, Eckardt N, Busch M, Wolf G. 

Therapierefraktäre thrombotisch-thrombozytopenische 

Purpura [Refractory thrombotic thrombocytopenic 

purpura]. Inn Med (Heidelb). 2022 Dec;63(12):1307-

1311. German. doi: 10.1007/s00108-022-01408-7. Epub 

2022 Oct 4. PMID: 36194294; PMCID: PMC9531628. 

8.  Völker LA, Kaufeld J, Balduin G, Merkel L, 

Kühne L, Eichenauer DA, Osterholt T, Hägele H, Kann 

M, Grundmann F, Kolbrink B, Schulte K, Gäckler A, 

Kribben A, Boss K, Potthoff SA, Rump LC, Schmidt T, 

Mühlfeld AS, Schulmann K, Hermann M, Gaedeke J, 

Sauerland K, Bramstedt J, Hinkel UP, Miesbach W, Bauer 

F, Westhoff TH, Bruck H, Buxhofer-Ausch V, Müller TJ, 

Wendt R, Harth A, Schreiber A, Seelow E, Tölle M, 

Gohlisch C, Bieringer M, Geuther G, Jabs WJ, 

Fischereder M, von Bergwelt-Baildon A, Schönermarck 

U, Knoebl P, Menne J, Brinkkoetter PT; German TTP-

Study Group. Impact of first-line use of caplacizumab on 

treatment outcomes in immune thrombotic 

thrombocytopenic purpura. J Thromb Haemost. 2023 

Mar;21(3):559-572. doi: 10.1016/j.jtha.2022.11.010. 

Epub 2022 Dec 22. PMID: 36696206. 

9.  Flora Peyvandi, Marie Scully, Johanna A. 

Kremer Hovinga, Spero Cataland, Paul Knöbl, Haifeng 

Wu, Andrea Artoni et al. Caplacizumab for Acquired 

Thrombotic Thrombocytopenic Purpura. N Engl J Med 

2016;374:511-522. DOI: 10.1056/NEJMoa1505533. 

10.  Marie Scully, Spero R. Cataland, Flora 

Peyvandi, Paul Coppo, Paul Knöbl, Johanna A. Kremer 

Hovinga, Ara Metjian et al. Caplacizumab Treatment for 

Acquired Thrombotic Thrombocytopenic Purpura. N 

Engl J Med 2019;380:335-346. DOI: 

10.1056/NEJMoa1806311. 

 


