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Thrombotic thrombocytopenic purpura (TTP) is a life-threatening 
thrombotic microangiopathy characterized by microangiopathic 
hemolytic anemia, thrombocytopenia with renal impairment or 
neurological abnormalities [1]. It is mainly caused by a functional 
deficiency of ADAMTS13 (adisintegrin and metalloproteinase with 
thrombo spondin motifs member 13), with development of inhibiting 
autoantibodies causing the acquired form of TTP [2,3]. ADAMTS13 is 
a plasma enzyme responsible for the cleavage of unusually large (UL) 
von Willebrand factor (VWF) multimers. Conversion of hyperactive 
ULVWF multimers to smaller and less active forms prevents 
microvascular platelet aggregation and thrombus formation.

The CD36 antigen (originally identified in platelets as glycoprotein 
IV) is an integral membrane protein of 471 amino acids belonging
to the class B scavenger receptor family. CD36 is expressed mainly in
professional phagocytes, platelets, microvascular endothelium and fat
and muscle cells [4]. CD36 has multiple physiologic ligands including
oxidized low-density lipoprotein, phosphatidyl serine and oxidized
phosphatidyl serine expressed on the surface of apoptotic cells, long-
chain fatty acids and the type I repeats on thrombospondin 1 [4]. CD36 
was also demonstrated to bind to ADAMTS13 in vitro [5], suggesting a 
functional link between the two proteins. Early reports have described
the presence of autoantibodies directed against CD36 in about 50-
70% of TTP patients [6-8]. Rock et al. [9] reported the concomitant
presence of anti-CD36 and anti-ADAMTS13 antibodies in 16/35 TTP
patients. These studies suggest that anti-CD36 antibodies might play
a pathogenic role in acquired TTP, similar to the situation in patients
with autoimmune diseases such as systemic lupus erithematosus [10]
and antiphospholipid syndrome [11], where CD36 autoantibodies were 
detected.

Given that these early reports used methods with relatively low 
sensitivity and/or specificity, we reevaluated the potential link between 
the presence of anti-CD36 antibodies and acquired TTP. For this 
purpose, we developed a sensitive ELISA-based assay using human 
recombinant full-length CD36 for coating and a biotin-conjugated 
goat anti-human IgG antibody for detection of bound anti-CD36 
antibodies. The cut-off for the assay was established by measuring 

the optical densities (OD) of plasma from 63 healthy donors. Ratios 
of sample OD to background OD (signal derived from pooled normal 
human plasma [NHP]) were calculated and normal distribution 
assessed by Shapiro-Wilk test after log-transforming the data. Means 
and standard deviations of the resulting 63 ratios were calculated and 
the thresholds obtained by back-transforming the means plus three 
standard deviations of the transformed data. Samples with ratios 
below or above the cut-off levels were judged as negative or positive, 
respectively. As human-derived positive controls are not available, we 
used a monoclonal rat anti-human CD36 antibody directed against the 
extracellular part of human CD36 (R&D Systems, Abingdon, United 
Kingdom) together with HRP-conjugated rabbit anti-rat IgG (Sigma, 
St. Louis, MO, USA)to monitor assay performance.

The presence of anti-CD36 antibodies was investigated in 76 patients 
diagnosed with acute acquired idiopathic TTP in samples taken prior 
to any therapy. Clinical characteristics and laboratory findings of these 
patients have previously been described [12,13]. Diagnosis of acute TTP 
was based on the following criteria: (i) presence of microangiopathic 
hemolytic anemia (hemoglobin level < 12 g dL-1), direct antiglobulin 
test negative, at least two schistocytes per high-power field in the 
peripheral blood smear, increased lactate dehydrogenase levels, and 
undetectable serum haptoglobin; (ii) thrombocytopenia; and (iii) 
severely reduced (≤ 10%) plasma ADAMTS13 activity levels. Fever, 
neurological symptoms or renal failure were not mandatory. 

Circulating anti-CD36 antibodies were detected in 2/63 (3%) 
healthy donors and in only 4/76 (5.2%) TTP patients (Figure 1). All but 
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previous studies used only 12 to 35 patients [6-9]. Such differences 
in sample size could also introduce bias in the observed frequency of 
positive samples. 

In conclusion, we are confident that our data show that the well-
established presence of anti-ADAMTS13 antibodies in patients with 
acquired TTP is not accompanied by a higher incidence of circulating 
anti-CD36 antibodies than in healthy individuals.
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one patient tested positive for anti-CD36 antibodies had undetectable 
ADAMTS13 activity that was associated with functional inhibitory IgG 
anti-ADAMTS13 antibodies.

Evaluation of the data using Mann-Whitney rank sum test 
(SigmaPlot; Systat Software, San Jose, CA)revealed no statistically 
significant difference (p<0.096) in anti-CD36 antibody levels between 
healthy donors and TTP patients (Figure 1). Thus, our results do not 
confirm previous observations that about 50-70% of TTP patients have 
autoantibodies against CD36 [6-8]. The gross discrepancy is likely due 
to the difference in methods used for antibody detection. We performed 
an ELISA using recombinant CD36 as protein source and the biotin-
streptavidin system for detection which is well-known to confer high 
sensitivity. In the past, sources of human CD36 were crude platelet 
lysates or CD36-enriched fractions thereof and the presence of anti-
CD36 antibodies was evaluated by Western blot with patient plasma as 
first antibody or by immunoprecipitation of patient plasma antibodies 
with CD36 derived from platelet lysates. This may have led to a high 
incidence of false positives due to binding of antibodies to unrelated 
proteins. Furthermore, we tested 76 TTP plasma samples, whereas 
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Microtiter plates (Costar, Corning Inc., NY, USA) were coated with recombinant 
human full-length CD36 expressed in human embryonic kidney 293 cells(rCD36; 
Origene, Rockville, USA) at 1.5 µg/mL in 0.05 M carbonate-bicarbonate buffer, 
pH 9.6 (Sigma, St. Louis, MO, USA) by overnight incubation at 4°C. Non-specific 
binding sites were blocked with Protein-Free blocking buffer (Thermo Fischer, 
Rockland, IL, USA). Plasma samples from 76TTP patients and 63 healthy 
donors (diluted 1:50 in LowCross buffer; Candor Bioscience, Weissensberg, 
Germany) were then added and incubated for 3 h at RT. Plates were washed 
and incubated with a biotin-conjugated goat anti-human IgG antibody (Rockland 
Immunochemicals, Gilbersville, PA, USA) followed by addition of streptavidin-
peroxidase polymer conjugate (Sigma). Anti-CD36 antibodylevels are presented 
as a ratio between the OD of the sample and that of a pooled NHP. The dashed 
line represents the cut-off of the assay (1.45). The bottom, median and top lines 
of the box mark the 25th, 50th, and 75th percentiles, respectively. The vertical 
line shows the range of values between the 5th and 95th percentiles; the dots 
represent outlier values. P-values <0.05 were considered statistically significant.
NS= non-significant statistical difference between both groups.

Figure 1: Detection of anti-CD36 antibodies in patients with acquired TTP
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