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Challenges in diagnosing thrombotic thrombocytopenic

purpura

Thrombotic thrombocytopenic purpura (TTP) is a medical

emergency necessitating rapid therapeutic intervention to

prevent mortality. This rare hematologic condition is charac-

terized by a deficiency in the ADAMTS13 enzyme (a disinte-

grin and metalloprotease with thrombospondin type motifs,

member 13) [1]. ADAMTS13 is a metalloprotease which func-

tions to cleave ultra-large von Willebrand factor (UL-VWF)

multimers. Without ADAMTS13, these UL-VWF multimers

bind to circulating platelets, resulting in the formation of

microthrombi in arterioles and capillaries, leading to end-

organ ischemia and hemolysis due to shearing of red blood

cells (RBCs) as they transverse these microthrombi [2].

A deficiency in ADAMTS13 is most commonly due to auto-

antibodies which result in functional inhibition and/or accel-

erate the clearance of the ADAMTS13 protein from plasma

(immune-mediated TTP - iTTP). However, in a minority of

cases (<10 %), mutations in the ADAMTS13 gene, cytogeneti-

cally located on chromosome 9q34.2, result in the inability to

produce the ADAMTS13 protein or lead to the production of a

dysfunctional enzyme [3]. In the case of abnormal or absent

ADAMTS13 production secondary to genetic mutations, the

condition is known as congenital TTP (cTTP) or Upshaw-

Schulman syndrome.

In contemporary assays, ADAMTS13 activity is signifi-

cantly reduced in patients with cTTP and iTTP. As such, it is

not possible to differentiate these conditions by ADAMTS13

activity alone. However, this distinction is important, as the

therapeutic, prophylactic, and prognostic characteristics dif-

fer. Moreover, there are instances where ADAMTS13 activity

may be falsely low, or even undetectable, due to interferences

in laboratory assays. Therefore, a nuanced discussion of the

differences in cTTP and iTTP, and the assays used to diagnose

the specific condition are warranted. We believe the impor-

tance of these nuances are particularly highlighted by a

recent case of purported iTTP presented by Martins de Oli-

veira Filho et al. [4] In this report, the authors described a 50-

year-old male with systemic lupus erythematous who was

initially treated for immune thrombocytopenic purpura (anti-

body-mediated platelet destruction). The patient did not

respond to corticosteroids, and further evaluation demon-

strated evidence of thrombocytopenia and microangiopathic

hemolytic anemia. The authors stated that “ADAMTS13 activ-

ity was undetectable, confirming a diagnosis of acquired

thrombotic thrombocytopenic purpura”; while not incongru-

ent with a diagnosis of iTTP, we believe that the information

provided to the readers is insufficient to ‘confirm’ a diagnosis

of iTTP. Further, we believe that this case illustrates the diffi-

culties in confirming a diagnosis of iTTP, contributes to dis-

crepancies in the literature, and precludes the ability to

perform accurate epidemiological studies.

As mentioned above, both cTTP and iTTP are associated

with low to undetectable (generally <10 %) ADAMTS13 activ-

ity. However, to definitively diagnose iTTP, an assessment for

the presence of an autoantibody against ADAMTS13 should

be performed. While not all patients with iTTP will have a

detectable autoantibody, especially at initial presentation [5],

the absence of such should evoke suspicion of cTTP wherein

antibodies are absent [6]. As such, without the identification

of an autoantibody, genetic testing should be performed to

exclude mutations in the ADAMTS13 gene. Given that the

authors did not report an antibody, nor did they assess for

genetic mutations, this case cannot be considered a ‘con-

firmed’ case of iTTP. While both iTTP and cTTP can present

similarly with thrombocytopenia, hemolytic anemia, and

end-organ ischemia, iTTP requires immunosuppression (cor-

ticosteroids, rituximab) to eliminate the inhibitor, plasma

exchange to further reduce the acute effects of the inhibitor

and UL-VWF and replenish the ADAMTS13 enzyme, and in

many cases, an adjunct agent, caplacizumab, is used to fur-

ther reduce microthrombi formation by inhibiting VWF-plate-

let binding [7] Conversely, cTTP usually only requires plasma

infusion to replete the deficient ADAMTS13. Notably, recom-

binant ADAMTS13 has been approved in both Europe and the

US, the use of which eliminates the risks inherent to exposure

to donor plasma [8].

Secondly, it is important to mention the assays currently

in use to evaluate ADAMTS13 activity, and how these assays

may give a decreased result that is not due to an autoantibody
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or genetic mutation. At present, the most commonly used

assays are based on either fluorescence resonance energy

transfer (FRET) or enzyme linked immunosorbent assay

(ELISA) technologies utilizing recombinant VWF substrates

[9]. A variety of factors can interfere with these assays; for

example, hyperlipemia, elevated plasma hemoglobin, or

hyperbilirubinemia may interfere with fluorescence-based

assays [10]. Free hemoglobin and bilirubin may also directly

inhibit the ADAMTS13 enzyme, while other plasma proteases

may interfere with VWF cleavage or degrade ADAMTS13 [10].

While iTTP has a greater prevalence than cTTP, if compre-

hensive evaluation is not undertaken (or reported), it is diffi-

cult to draw conclusions from the presented findings. Many

patients present with low or inconclusive inhibitor results on

initial presentation and must be followed to determine anti-

body status. Further, although many patients with cTTP pres-

ent early in life, a subset do not develop overt disease until

advanced age [11]. Given these considerations, in patients

with suspected iTTP, it is important to thoroughly assess for

not only ADAMTS13 activity but also autoantibodies; if the

latter are not detected, further testing for cTTP is warranted.

It is also important to understand the assay methodology for

ADAMTMS13 activity, and the potential limitations and inter-

ferences, to ensure an accurate diagnosis.
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