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Case description 

A 48-year-old male was diagnosed with marginal zone lymphoma stage IVB with massive splenomegaly (14 

cm under rib cage), no palpable hepatomegaly, B-symptoms (night sweats), and bone marrow invasion. 

Histological evaluation showed hypercellular bone marrow with diffuse, dense infiltration of PAX5++, CD20++ , 

CD10-, CD5- lymphoma cells. Initially, a treatment protocol consisting of rituximab, cyclophosphamide, 

vincristine, and prednisone (R-CVP) was initiated with a planned re-evaluation after 4 cycles of R-CVP. However, 

after 1 cycle of R-CVP, the treatment was upgraded to rituximab, cyclophosphamide, vincristine, doxorubicin, and 

prednisone scheme 21 (R-CHOP) due to insufficient treatment response. Approximately 300 days after diagnosis, 

R-CHOP (7 cycles in total) resulted in remission. However, 26 months later, monoclonal IgM levels increased 

during follow-up and were considered a warning of possible relapse (see Figure 1). 

 

 

 

 

 
 

 

 

 

Figure 1. IgM levels (g/L) signaling Marginal Zone Lymphoma (MZL) 26 months after remission. Red 

dot indicates diagnosis and relapse respectively. 



  

 

Marginal zone lymphoma relapse was confirmed and classified as stage IV with bone marrow involvement. 

The patient also showed a complex karyotype:  

(46,XY,add(1)(p36),del(4)(q25),del(6)(q25),del(8)(p11.2),add(11)(q23),del(20)(q13.1)[10]). Within 1 month 

following relapse, the activated partial thrombopastin time (aPTT) of the patient was prolonged by an aPTT of 

55.8 seconds (s) (reference interval (RI) 28.9-38.1 s). A work-up including lupus anticoagulant, factor (F) VIII, von 

Willebrand factor (VWF) antigen, and VWF activity was performed. A decreased VWF antigen (25%, RI 48-211%) 

and VWF activity (21%, RI 44-211%) were observed, whilst FVIII was normal (81%, RI 60-150%) (see Figure 2). 

Lupus anticoagulant was positive, but was not confirmed positive after 3 months. C-reactive protein (CRP) levels 

were elevated after relapse (n = 16; mean CRP 149.3 mg/L; RI <5 mg/L), but dropped to 6.6 mg/L on day 36 after 

relapse, before normalising to 4.1 mg/L on day 44 after relapse (i.e. day 1121 since diagnosis). 

 

 

 

 

 

 

 

 

 

 

 
 

Approximately 3 weeks later, FVIII activity was also decreased to 34% (day 1121 since diagnosis, i.e. day 44 

after relapse). Over the course of these 3 weeks following the initial finding, VWF antigen and VWF activity 

decreased even further to 15% and 13%, respectively. Consecutively, a D-amino D-arginine vasopressin (DDAVP) 

test was performed (see Table 1). During this test, CRP was normal at 4.1 mg/L (RI <5 mg/L). However, DDAVP did 

not sufficiently increase the VWF (<30%), or shorten the closure times of platelet function analysis. 

 

 

 

Figure 2. aPTT (s) (orange dots) and CRP (mg/L) (dark blue dots) following Marginal Zone 

Lymphoma (MZL) relapse.  

Red horizontal line indicates aPTT upper limit reference interval (i.e. 38.1 s).  

Von Willebrand antigen (VWF antigen), von Willebrand activity (VWF activity), and factor VIII (FVIII) 

were determined on day 1099 since diagnosis (light blue dot) and on day 1121 (first purple dot) 

respectively.  

A D-amino D-arginine vasopressin (DDAVP) test (purple dots) was performed on day 44 after 

relapse (day 1121 since diagnosis). 



  

 

 

 

 

 

 
Upon relapse, rituximab monotherapy was initiated for 2 cycles and followed by 4 additional cycles of 

rituximab-bendamustin combination therapy, which yielded complete remission. Ten months after relapse, an 

autologeous stem cell transplantation was conducted following conditioning with BCNU(=1,3-bis(2-chloroethyl)-

1-nitrosourea)-etoposide-cytarabine-melfalan (BEAM). Six months later, complete remission was still maintained. 

Despite the decreased VWF the patient did not suffer from any bleeding. The patient's aPTT remained 

prolonged after relapse (see Figure 3). VWF antigen, VWF activity, and FVIII were re-evaluated 57 months (i.e. 

1747 days after initial diagnosis or 22 months after relapse) after the initial diagnosis and demonstrated a VWF 

activity of 22%, a VWF antigen of 27%, and a FVIII activity of 60%. 

 

 

 

 

 

 
 

Table 1. D-amino D-arginine vasopressin test results with Coll/epi being the collagen/epinefrin 

cassette and Coll/ADP being the collagen/ADP cassette of the platelet function analysis (closure time 

expressed in seconds). 

Figure 3. aPTT (s) and CRP levels (mg/L) from day 151 after relapse. Red horizontal line indicates 

aPTT upper limit reference interval (i.e. 38.1 s). On day 1747 since diagnosis, FVIII, VWF antigen 

and activity were determined. 



  

 

Discussion 

We describe a patient with acquired von Willebrand Disease (aVWD) and a history of marginal zone 

lymphoma. Congenital von Willebrand disease (VWD) has a prevalence of approximately 1% in the general 

population and is one of the most prevalent congenital bleeding disorders [1]. In contrast, acquired VWD (aVWD) 

is rare with an estimated prevalence of 0.04%. Nevertheless, over 700 cases have been reported [2]. aVWD is 

associated with a plethora of underlying pathologies. According to the ISTH registry, the most prevalent are: 

lymphoproliferative (48%), cardiovascular (21%), myeloproliferative (15%), other neoplastic (5%), and 

autoimmune (2%) disorders [3]. Additionally, but to a lesser extent, lupus erythematosus, hypothyroidism, or 

uraemia have been described as  the underlying cause. In a limited number of cases, the aetiology of aVWD 

remains unknown [4]. In contrast to acquired haemophilia, the pathogenesis of aVWD is more diverse. 

Autoantibodies are also observed in aVWD [5], but increased clearance of VWF [6], and adsorption of VWF by 

malignant cells [7] have also been described. Regarding lymphoproliferative diseases, the presence of 

monoclonal antibodies directed against VWF has been observed in various cases, but does not seem to be 

mandatory [8]. 

Although aVWD is a rare disease in the general population, its prevalence is markedly increased in specific 

patient groups. Of considerable note are patients that are suffering from increased shear stress in the blood 

circulation, for example, patients with aortic valve stenosis [9] or left-ventricular assist devices [10-12]. In 

parallel, extracorporeal membrane oxygenation is also associated with the increased prevalence of aVWD, which 

is found in almost 100% of these patients [13].  

Various lymphoproliferative diseases are associated with aVWD [3], though case reports on aVWD associated 

with (splenic) marginal zone lymphoma are rare [8,14,15]. For example, Tefferi et al. reported the case of aVWD 

in a 69-year-old patient with splenic marginal zone lymphoma and aVWD [8]. The patient described in their case 

presented with anaemia and overt gastrointestinal bleeding. Laboratory evaluation showed remarkably 

decreased FVIII activity, VWF antigen, and VWF activity. Immunophenotypical evaluation of her peripheral blood 

showed a circulating clonal population of lymphocytes. Flow cytometry of both peripheral blood and spleen 

showed that these neoplastic cells expressed CD42 and VWF, where CD41 or CD61 were not expressed. After 

both splenectomy and the completion of 5 cycles of CHOP, the patient’s bleeding was alleviated and 

normalisation of the laboratory coagulation parameters was observed. Tefferi et al. also conducted a prospective 

study on 100 patients with lymphoproliferative disease and the aforementioned aberrant expression of CD42 

and/or VWF was not observed in any additional patients [8]. The patient described in our case report did 

however develop aVWD either during the initial disease or after relapse. In our patient, the underlying cause of 

aVWD was not elaborated further, but was swiftly recognised via routine aPTT measurement and further 

investigated via FVIII activity, VWF antigen, and VWF activity analysis. The patient did not respond to DDAVP.  

The number of commercially available aPTT reagents is immense with differences in sensitivity to detect 

factor deficiencies. According to the 2008 CLSI guideline, an aPTT reagent must be capable of detecting factor 

deficiencies below 30% [16]. The FVIII activity of our patient remained above 30% during the course of disease. 

Therefore, this case of aVWD could have been missed if an aPTT reagent with lower sensitivity to FVIII deficiency 

had been used. As previously demonstrated, the aPTT reagent used in this case (STA-PTTA, Diagnostica Stago) is 

capable of detecting mild FVIII deficiencies starting from FVIII activity of 50% [17]. Upon diagnosis, FVIII activity 

was 81%, (RI 60-150%) but a concomitant aPTT of 56 s was observed. At that point, lupus anticoagulant was also 

detected, which might explain the prolonged aPTT. A follow-up sample 3 months later demonstrated that the 

lupus anticoagulant was of a transient nature. Additionally, the patient had a CRP level of 170 mg/dL. High CRP 

concentrations have previously been demonstrated to interfere with aPTT, resulting in prolonged aPTT results 

[18]. Prior to relapse, one of the reasons why the (mildly) prolonged aPTT was not elaborated was the frequent 

elevation of CRP levels. At the time of the DDAVP test, FVIII activity was 34% and an aPTT of 45.0 s was observed, 

while CRP was not elevated (i.e. 4.1 mg/dL). On day 1747 after diagnosis (i.e. 669 days after relapse), FVIII was 

59.8%, with a VWF antigen and activity of 27.1% and 21.9% respectively. At that time, an aPTT of 52.1 s was still 

observed. 

 

 

 

 

 



  

 

In conclusion, this case emphasises that an unexplained, prolonged aPTT should be further investigated, as 

well as the importance of aPTT screening in patients at risk for coagulopathies. Additionally, this case also 

highlights that the application of aPTT-reagent capable of detecting mild FVIII deficiencies plays a pivotal role in 

the recognition of (a)VWD. It remains unclear whether the patient developed aVWD at the time of the initial 

diagnosis or during relapse, as during the initial disease period, high CRP levels were observed that could explain 

the discrete prolonged aPTT. 
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