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Rituximab in a Case of  
Plasma Exchange Refractory 
Moschcowitz Syndrome
Koball S*, Führer A, and Mitzner S
Department of Internal Medicine – Nephrology, University of Rostock, Germany

Abstract

A 32 year old female patient suffering from weakness and discomfort in both flanks 
associated with red urine was transferred to hospital. In addition the patient showed paralysis 
of the right body side and seizures. Laboratory test showed a severe haemolytic anemia and 
thrombocytopenia with elevated values for lactate dehydrogenase. Together with the finding of 
fragmentocytes the diagnosis thrombotic thrombocytopenic purpura (TTP - Morbus Moschcowitz) 
was secured. Later low levels of ADAMTS13 and high levels of anti-ADAMTS13-antibody were 
determined. Treatment was started with plasma exchange with fresh frozen plasma and citrate 
anticoagulation (double plasma volume was exchanged in every treatment session). After initial 
improvement a first relapse occurred in a treatment gap. Under continued plasma exchange (17 
plasma exchange treatment sessions at all) a second relapse occurred. This relapse was successful 
treated with rituximab. Under this combined therapy a fast and persistent clinical and biochemical 
improvement was achieved.

CASE REPORT
A 32 year old female patient was admitted with severe pain 

in both flanks accompanied with weakness, discomfort and 
red urine since 4 days. An outpatient care center suspected 
pylonephritis with makrohaematuria and started treatment with 
oral norfloxacine.

However during the following 2 days the patient weakness, 
discomfort and paralysis of the right body side progressed. 
After the patient presented seizures, she was transfered to our 
emergency unit. 

First laboratory tests showed a severe anemia (Hb 5.1 mmol/l, 
Hk 0,24), an elevated acitivity of lactate dehydrogenase (1022 
IU/l), a decreased haptoglobin and increased values for creatinine 
(128µmol/l). A thrombocytopenia with 16 gpt/l was present. 
Therefore the diagnosis of Morbus Moschcowitz (thrombotic 
thrombocytopenic purpura) was suspected. Coombs test was 
negative and fragementocytes were detected, this confirmed 
the suspected diagnosis. Plasmapheresis (PF1000 plasmafilter 
(Gambro AG), Baxter BM 11/14, regional citrate anticoagulation) 
was started immediately. The double of the calculated plasma 
volume was exchanged with fresh frozen plasma during each 
session. Serum calcium levels have been controlled continuously, 
intravenous substitution was performed if necessary (ionised 
serum calcium levels lower than 1,0 mmol/l). In addition to the 
plasma exchange a prednisolone therapy (100 mg/d) was started. 

Initially a fast recovery of the patient and platelet counts 
(raised up to 87 gpt/l) was the result. Due to near normalized 

platelet counts and a satisfying clinical picture after the second 
plasma exchange and problems with the central venous catheter 
(femoral vein) the plasma exchange was discontinued, despite 
the fact that a continuation of plasma exchanged was scheduled 
for two more days. Another three days later a relapse occurred 
with decreased haemoglobin value and platelet counts (25 
gpt/l, followed by a further decrease to 5 gpt/l), with increased 
lactate dehydrogenase and recurrence of seizures. With the 
second course of plasma exchange therapy a short improvement 
of clinical signs and laboratory tests (platelets max. 119 gpt/l) 
was achieved, but this was followed by a second relapse during 
plasma exchange and prednisolone therapy (platelets 8 gpt/l). 

Laboratory immunological tests confirmed the suspected 
case of a Moschcowitz syndrome, thrombotic thrombocytopenic 
purpura (TTP). The activity of the metalloproteinase ADAMTS13 
was below 2% (normal 50-110%), ADAMTS13 antigen 
concentration was below 2% (normal 45-110%), ADAMTS13 
antibody concentration was above 100 U/ml (normal <16 U/ml).

For this case of antibody mediated idiopathic form of TTP as 
an autoimmune disease with non-response to plasma exchange 
therapy, we decided to use rituximab (MabThera, Roche 
Registration Limited, Welwyn Garden City, UK) for additional 
immune suppression. 

Under continuation of prednisolone and plasma exchange 
therapy, rituximab was given at 375 mg/m² body surface area 
once a week for 4 weeks at all. Plasma exchange was paused for 48 
hours after rituximab administration in order to prevent washing 
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out. Three days later all laboratory test were normalized. Plasma 
exchange was continued for 2 more days.  After the application of 
rituximab no more relapses occured, the patient recovered fast. 4 
months after discharge and receiving one more dose of rituximab 
the patient was on well being, platelet counts and LDH were 
normal. Rituximab therapy was stopped (Figure 1).

DISCUSSION
Morbus Moschcowitz [1], is characterised by microangiopathic 

hemolytic anemia (coombs negative), thrombocytopenia, renal 
failure, CNS changes (seizures) [2]. Laboratory test show low 
hemoglobin levels, low platelet counts, elevated serum lactate 
dehydrognase and sometimes elevated serum creatinine and 
urea. Due to hemolysis, haptoglobin is decreased. A specific sign 
for microangiopathic diseases is the presence of fragementocytes. 
The pathophysiological principle of the disease is the lack of the 
metalloproteinase ADAMTS13 or a decreased activity of this 
enzyme. ADAMTS13 (also known as von Willebrand factor-
cleaving protease) is an enzyme that cleaves large von Willebrand 
multimers [3]. A heredetary form is the Upshaw-Schülman-
Syndrome. Patients with this rare inherited ADAMTS13 deficiency 
show only a mild clinical course but severe exacerbation during 
acute illness. The secondary TTP (40% of all cases) is often 
associated with cancer, pregnancy, medication (e.g. clopidogrel, 
ticlopidine, quinine, mitomycin, tacrolimus), infection with HIV, 
Bartonella or bone marrow transplantation. The primary or 
idiopathic form of TTP is characterized by a decreased activity of 
ADAMTS13 due to the evidence of antibodies.

The decreased activity of ADAMTS13 [4], leads to a 
decreased cleaving of large von Willebrand multimers. This 
cause thrombosis and lowering of thrombcytes with neurological 
symptoms as well as hemolysis.

Standard therapy for TTP is prednisolone (1,5 mg / kg body 
weight) and plasma exchange therapy. The decreased activity 
of ADAMTS13 can be replaced by fresh frozen plasma (FFP). In 
mild cases the amount of ADAMTS13 infusion of FFP is sufficient.  

During PE not only ADAMTS13 is substituted, circulating anti-
ADAMTS13 antibodies are also removed. Transfusion of platelets 
should be avoided [5]. 

A review of the literature shows case reports and uncontrolled 
reporting use of vincristin [6], and other immunosuppressive 
substances (cyclosporin, immunglobulins) [7]. Before PE became 
the therapy of choice, splenectomy was performed especially in 
chronic forms. Neither amount nor frequency of plasma exchange 
have been investigated in detail.  Mostly accepted is the daily 
exchange of single or double plasma volume for at least two days 
once the platelet counts and the LDH have been normalized.

First case reports of rituximab in the treatment of TTP were 
found [8-13]. Rituximab as a anti-CD 20 antibody suppresses 
B-lymphocytes and the production of antibodies. A short review 
of use of rituximab in TTP led to the decicision to use rituximab 
in this case 

CONCLUSION
The application of rituximab in this case was a successful 

treatment of a TTP which had been refractory to standard therapy 
based on prednisolone and plasma exchange therapy. The 
increasing number of case reports with ineffective treatment of 
TTP shows the need of better treatment options for this disease. 
Rituximab seems to be such an option, especially in cases with 
relapses despite prednisolone and plasma exchange therapy. 
Another aspect of this case is the fast relapse after stopping 
plasma exchange therapy too early. 

REFERENCES 
1. Moschcowitz E. An acute febrile pleiochromic anemia with hyaline 

thrombosis of the terminal arterioles and capillaries: an undescribed 
disease. 1925. Mt Sinai J Med. 2003; 70: 352-355.

2. Ruggenenti P, Remuzzi G. Thrombotic thrombocytopenic purpura and 
related disorders. Hematol Oncol Clin North Am. 1990; 4: 219-241.

3. Sadler JE. Thrombotic thrombocytopenic purpura: a moving target. 
Hematology Am Soc Hematol Educ Program. 2006; 415-420.

4. George JN. ADAMTS13: what it does, how it works, and why it’s 
important. Transfusion. 2009; 49: 196-198.

5. Swisher KK, Terrell DR, Vesely SK, Kremer Hovinga JA, Lämmle B, 
George JN. Clinical outcomes after platelet transfusions in patients 
with thrombotic thrombocytopenic purpura. Transfusion. 2009; 49: 
873-887.

6. Wolf G, Thaiss F, Duhrsen U, Emad EH, Adel E. Treatment of thrombotic 
thrombocytopenic purpura (Moschcowitz’s disease) with vincristine. 
Dtsch Med Wochenschr. 1995; 120: 442-446.

7. McCarthy LJ, Dlott JS, Orazi A, Daniel Waxman, Charles C Miraglia , 
Constance FM Danielson. Thrombotic thrombocytopenic purpura: 
yesterday, today, tomorrow. Ther Apher Dial. 2004; 8: 80-86.

8. Albaramki JH, Teo J, Alexander SI. Rituximab therapy in two children 
with autoimmune thrombotic thrombocytopenic purpura. Pediatr 
Nephrol. 2009; 24: 1749-1752.

9. Bresin E, Gastoldi S, Daina E, Pogliani E, Perseghin P, Scalzulli PR, et 
al. Rituximab as pre-emptive treatment in patients with thrombotic 
thrombocytopenic purpura and evidence of anti-ADAMTS13 
autoantibodies. Thromb Haemost. 2009; 101: 233-238.

10. Elliott MA, Heit JA, Pruthi RK, Gastineau DA, Winters JL, Hook 
CC. Rituximab for refractory and or relapsing thrombotic 

Figure 1 Time course of treatment.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1303550/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1303550/
https://www.ncbi.nlm.nih.gov/pubmed/17124092
https://www.ncbi.nlm.nih.gov/pubmed/17124092
http://onlinelibrary.wiley.com/doi/10.1111/j.1537-2995.2008.02060.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1537-2995.2008.02060.x/abstract
https://www.ncbi.nlm.nih.gov/pubmed/19210323
https://www.ncbi.nlm.nih.gov/pubmed/19210323
https://www.ncbi.nlm.nih.gov/pubmed/19210323
https://www.ncbi.nlm.nih.gov/pubmed/19210323
https://www.omicsonline.org/open-access/thrombotic-thrombocytopenic-purpura-refractory-to-plasmapheresis-treatedsuccessfully-with-vincristine-a-case-report-2155-9864-1000380.php?aid=88245
https://www.omicsonline.org/open-access/thrombotic-thrombocytopenic-purpura-refractory-to-plasmapheresis-treatedsuccessfully-with-vincristine-a-case-report-2155-9864-1000380.php?aid=88245
https://www.omicsonline.org/open-access/thrombotic-thrombocytopenic-purpura-refractory-to-plasmapheresis-treatedsuccessfully-with-vincristine-a-case-report-2155-9864-1000380.php?aid=88245
https://www.ncbi.nlm.nih.gov/labs/articles/15255121/
https://www.ncbi.nlm.nih.gov/labs/articles/15255121/
https://www.ncbi.nlm.nih.gov/labs/articles/15255121/
https://www.researchgate.net/publication/24366523_Rituximab_therapy_in_two_children_with_autoimmune_thrombotic_thrombocytopenic_purpura
https://www.researchgate.net/publication/24366523_Rituximab_therapy_in_two_children_with_autoimmune_thrombotic_thrombocytopenic_purpura
https://www.researchgate.net/publication/24366523_Rituximab_therapy_in_two_children_with_autoimmune_thrombotic_thrombocytopenic_purpura
https://www.ncbi.nlm.nih.gov/pubmed/19190804
https://www.ncbi.nlm.nih.gov/pubmed/19190804
https://www.ncbi.nlm.nih.gov/pubmed/19190804
https://www.ncbi.nlm.nih.gov/pubmed/19190804
https://www.ncbi.nlm.nih.gov/pubmed/19508684
https://www.ncbi.nlm.nih.gov/pubmed/19508684


Central
Bringing Excellence in Open Access





Skoball et al. (2017)
Email: 

J Pharmacol Clin Toxicol 5(4): 1082 (2017) 3/3

Koball S, Führer A, Mitzner S (2017) Rituximab in a Case of Plasma Exchange Refractory Moschcowitz Syndrome. J Pharmacol Clin Toxicol 5(4):1082.

Cite this article

thrombocytopenic purpura related to immune-mediated severe 
ADAMTS13-deficiency: a report of four cases and a systematic review 
of the literature. Eur J Haematol. 2009; 85: 365-372.

11. Ling HT, Field JJ, Blinder MA. Sustained response with rituximab in 
patients with thrombotic thrombocytopenic purpura: a report of 13 
cases and review of the literature. Am J Hematol. 2009; 84: 418-421.

12. Rufer A, Brodmann D, Gregor M, ohanna AK Hovinga, Bernhard 

Lämmle , Walter A Wuillemin. Rituximab for acute plasma-refractory 
thrombotic thrombocytopenic purpura. A case report and concise 
review of the literature. Swiss Med Wkly. 2007; 137: 518-524.

13. Scaramucci L, Niscola P, Palumbo R et al. Rapid response and sustained 
remission by rituximab in four cases of plasma-exchange-failed acute 
thrombotic thrombocytopenic purpura. Int J Hematol. 2009; 89: 398-
399.

https://www.ncbi.nlm.nih.gov/pubmed/19508684
https://www.ncbi.nlm.nih.gov/pubmed/19508684
https://www.ncbi.nlm.nih.gov/pubmed/19508684
https://www.ncbi.nlm.nih.gov/labs/articles/19507208/
https://www.ncbi.nlm.nih.gov/labs/articles/19507208/
https://www.ncbi.nlm.nih.gov/labs/articles/19507208/
https://www.ncbi.nlm.nih.gov/labs/articles/17990141/
https://www.ncbi.nlm.nih.gov/labs/articles/17990141/
https://www.ncbi.nlm.nih.gov/labs/articles/17990141/
https://www.ncbi.nlm.nih.gov/labs/articles/17990141/

	Rituximab in a Case of Plasma Exchange Refractory Moschcowitz Syndrome
	Abstract
	Case Report
	Discussion
	Conclusion
	References
	Figure 1

