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Clinical Question Box

How should immune-mediated thrombotic thrombocytopenic purpura (iTTP) be identified and
managed in patients with atypical presentations and multiple comorbidities?

iTTP should be suspected in patients with unexplained thrombocytopenia and hemolytic anemia,
even without the classic pentad or schistocytes on initial peripheral smear, particularly in those
with underlying autoimmune disease. Prompt initiation of therapeutic plasma exchange is
warranted while awaiting confirmatory ADAMTSI13 testing, with adjunctive therapies such as
corticosteroids and caplacizumab to reduce immune-mediated activity and thrombotic risk. Early
recognition and timely treatment are crucial to minimizing morbidity and mortality, especially in

patients with complex or confounding comorbidities.



Abstract

Thrombotic thrombocytopenic purpura (TTP) is a rare, life-threatening thrombotic
microangiopathy caused by severe ADAMTSI13 deficiency. Diagnosis is often challenging
because most patients do not present with the classic pentad of findings. We report a 56-year-old
woman with multiple comorbidities, including systemic lupus erythematosus and antiphospholipid
syndrome, who presented with neurologic symptoms, hemolytic anemia, and severe
thrombocytopenia without initial schistocytosis. Her condition was initially misattributed to
isoniazid-induced thrombocytopenia, resulting in delayed recognition of TTP. Immune-mediated
TTP was suspected based on her autoimmune disease history and was definitively confirmed when
ADAMTSI13 activity returned at <1%. Initiation of plasma exchange, corticosteroids, and
caplacizumab led to rapid hematologic recovery. This case underscores the importance of
maintaining a high index of suspicion for immune-mediated TTP, particularly in patients with
underlying autoimmune disease, as early diagnosis and prompt treatment are critical to preventing
fatal thrombotic complications.
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Introduction

Thrombotic thrombocytopenic purpura (TTP) is a rare, life-threatening autoimmune
thrombotic microangiopathy with an estimated incidence of 1.5 to 6 cases per million adults
annually.! TTP occurs in two distinct forms. The inherited variant arises from pathogenic
mutations in the ADAMTSI13 gene,? whereas the acquired variant, known as immune-mediated
TTP (iTTP), develops due to autoantibodies that impair ADAMTS13 function.? Although TTP is
classically described by a pentad of thrombocytopenia, microangiopathic hemolytic anemia,
neurologic abnormalities, renal dysfunction, and fever, most patients present with only a subset of
these features, contributing to diagnostic uncertainty.*

In contemporary clinical practice, the absence of the full pentad‘and the nonspecific nature
of early symptoms, such as fatigue, altered mental status, abdominal pain, or renal impairment,
often lead to initial misdiagnosis as immune thrombocytopenic purpura, hemolytic uremic
syndrome, sepsis, or disseminated-intravascular coagulation.’ Diagnostic delays may be further
compounded by atypical laboratory findings, including the absence of schistocytes on peripheral
blood smear or ADAMTS13 activity levels initially inconsistent with TTP. These challenges are
exemplified in the present case of a 56-year-old woman whose condition was initially attributed
to isoniazid (INH) induced thrombocytopenia, resulting in delayed diagnostic clarity and definitive

treatment.



Case Report

A 56-year-old woman presented with dizziness. Her medical history was notable for
systemic lupus erythematosus (SLE), antiphospholipid syndrome (APS), hypertension,
hyperlipidemia, obesity, nonalcoholic fatty liver disease, type 2 diabetes mellitus, hypothyroidism,
and latent tuberculosis (TB). One week prior, she had been hospitalized for abdeminal pain and
jaundice. At that time, laboratory evaluation revealed thrombocytopenia and hemolytic anemia,
which were attributed to INH therapy for latent TB for two months (Figure 1). She received blood
transfusions, INH was discontinued, and she was discharged with plans for outpatient laboratory
monitoring.

While awaiting follow-up bloodwork, the patient experienced acute-onset dizziness
accompanied by decreased peripheral vision, anxiety, and chest discomfort on Day 3. A stroke
alert was activated in the emergency department after examination revealed facial droop, mild
dysarthria, tongue paresthesia, and anomia. Computed tomography and magnetic resonance
imaging demonstrated embolic infarcts involving the left cerebellum, right occipital lobe, and right
posterior temporal lobe; without evidence of large-vessel occlusion. Multifocal bilateral cerebral
and cerebellar infarctions without identifiable responsible vessels suggest a microvascular
thrombotic proeess rather than an embolic stroke. The neurologic deficits were classified as mild
and nondisabling, consistent with an acute embolic stroke.

Laboratory evaluation at that time showed coombs-negative hemolytic anemia with a
hemoglobin of 9.1 g/dL and severe thrombocytopenia with a platelet count of 17,000/uL.
Fibrinogen levels were elevated, and the initial peripheral blood smear was negative for
schistocytes. One unit of platelets was transfused. The findings were interpreted as consistent with

thrombocytopenia due to platelet consumption rather than impaired production. Considering the



pathophysiology of Coombs-negative hemolytic anemia, INH-induced bicytopenia was deemed
unlikely. However, continued downtrending hemoglobin and platelet levels prompted transfusion
of two units of packed red blood cells and an additional unit of platelets later that day.

Despite supportive management, the patient’s anemia and thrombocytopenia persisted and
were initially attributed to medication effects and hepatic dysfunction on Day 6. A repeat
peripheral blood smear demonstrated occasional schistocytes. iTTP was considered while
ADAMTSI13 activity results were still pending. APS was also included in the differential
diagnosis; however, laboratory findings, including Coombs-negative hemolysis, made this
diagnosis less likely. Given her recent embolic stroke and ‘engoing severe thrombocytopenia,
rituximab therapy was initiated. Concern for TB reactivation prompted consultation with
infectious disease specialists, and levofloxacin was started forlatent TB treatment.

By Day 8, laboratory studies showed gradual improvement in hemolytic anemia; however,
thrombocytopenia persisted. ADAMTSI13 activity returned at <1%, confirming the diagnosis of
TTP. In the context of the patient’s history of SLE and APS, iTTP was considered the most likely
diagnosis. The patient was started on daily plasma exchange, prednisone at 1 mg/kg, and
caplacizumab. She demonstrated a rapid hematologic response, with platelet counts normalizing
to 188,000/uL after four days of therapy.

The patient was discharged on Day 12 with instructions to continue prednisone and
caplacizumab, with close outpatient hematology follow-up for ongoing TTP management and

steroid tapering. She was also advised to continue levofloxacin for treatment of latent TB.



Discussion

TTP is a medical emergency, with acute cases reaching mortality rates of greater than 90%
if left untreated and 15% with early suspicion and clinical intervention.® Adverse outcomes include
coronary thrombosis, leading to myocardial infarction, congestive heart failure, and death.” In
iTTP cases, microvascular thrombosis is more frequently observed.® First line treatment for an
acute episode of TTP is immediate therapeutic plasmapheresis to improve levels of functioning
ADAMTS13.? Plasmapheresis is continued until platelet counts, lactate dehydrogenase levels, and
organ function normalizes.!® Adjunct therapies include corticosteroids, rituximab, Caplacizumab,
and splenectomy, all of which are considered in cases unresponsive to plasmapheresis alone.!!

This case highlights the importance of a comprehensive approach to the management of
TTP and the challenges faced when patients present with numerous overlapping, non-specific
comorbidities. TTP is a diagnosis that is usually considered after a patient exhibits clinical signs
of suspicion, including a pentad of thrombocytopenia, renal dysfunction, hemolytic anemia, fever,
and neurologic deficit. Despite this classic association, only about 10% of cases present with all
five symptoms.'? While. it-is now widely accepted that suspicion for TTP must only include
hemolytic anemia and-thrombocytopenia, abnormal presentations can manifest without both
criteria, as evident in this case.!* Schistocytes can be absent in initial presentations of TTP in up
to 30% of patients.'* This case emphasizes that the absence of schistocytes on peripheral blood
smear should not preclude consideration of TTP in the differential diagnosis, as early diagnosis
and prompt treatment are essential for optimal outcomes. Raised clinical suspicion from other
presenting symptoms must be considered and properly worked up in order to not overlook

potentially fatal pathologies.



Whether an innate pathophysiologic connection between TB and TTP exists remains
unknown. Previously published case reports describing concurrent TB and TTP were reviewed
(Table 1)!>23, A total of 11 cases have been reported, including one pediatric case. The median
age among adult patients was 56 years, with no apparent sex predilection. TB manifestations were
heterogeneous, most commonly pulmonary, but also included latent, miliary, disseminated, renal,
and cardiac forms. Nearly all patients presented with anemia, thrombocytopenia, and schistocytes
on peripheral blood smear, consistent with TTP. When reported, ADAMTSI3 activity was
markedly reduced, supporting a diagnosis of immune-mediated TTP. Plasma exchange, often
combined with corticosteroids, was the primary treatment modality, whereas earlier cases
frequently relied on fresh frozen plasma and blood transfusions. In most cases, TB and TTP were
diagnosed concurrently (54.5%, 6/11). Despite /these observations, the temporal association
between TB and TTP varied across cases, and a definitive causal relationship has not been
established, suggesting that TB may act as a potential trigger in some patients, while in others the

coexistence may be incidental.



Conclusion

Presentation of TTP can vary and manifest in ways not classically associated, emphasizing
its importance as a clinically significant differential in the management of complex cases.
Overlapping clinical symptoms of similar hemolytic pathologies alongside different multi-organ

medical conditions can lead to difficult management and initial misdiagnosis of 1T TP.
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Table 1. Cases of tuberculosis-associated thrombotic thrombocytopenic purpura

Authors Age | Sex TB type TB Hematologic findings ADAMTS13 | TTP treatment | Diagnostic time

treatment activity sequence
Askari et al. | 25 F Cardiac HRZE Anemia, thrombocytopenia, N.S. Plasma exchange | Simultaneous
(2014) tuberculoma schistocytes
Contreras et | 49 F Pulmonary | HRZE Anemia, thrombocytopenia, 1.4% Plasma exchange, | Simultaneous
al. (2023) schistocytes corticosteroids
Fahal etal. |57 M | Renal HRE Thrombocytopenia, schistocytes, N.S. Platelet TB diagnosed 3
(1992) spherocytes, polychromasia transfusion, FFP | weeks prior
Hamad et 55 F Latent HR Anemia, thrombocytopenia, 4.6% Plasma exchange, | TB diagnosed 3
al. (2020) schistocytes, polychromasia corticosteroids weeks prior
Iwamatsu et | 65 F Miliary HRS Anemia, thrombocytopenia N.S. FFP, platelet Simultaneous
al. (1998) transfusion
Maheshwari | 5 M | Disseminated | N.S. Anemia, thrombocytopenia, 20% FFP, Simultaneous
et al. (2016) schistocytes, teardrop cells, spherocytes corticosteroids
Rodrigoet |60 M | Pulmonary, |HRZE Anemia, thromboeytopenia, N.S. FFP, Simultaneous
al. (2015) intestinal anisocytosis, poikilocytosis, corticosteroids

polychromasia

Tangetal. |76 M | Pulmonary |HRZE Anemia, thrombocytopenia, <5% Plasma exchange, | TB diagnosed 1
(2025) schistocytes corticosteroids month prior
Toscano et | 24 M | Pulmonary | HRES Anemia; thrombocytopenia, N.S. Plasma exchange, | Simultaneous
al. (1994) schistocytes, poikilocytes, helmet cells FFP, transfusion
Zheng et al. | 53 M | Pulmonary |HRMIfX | Anemia, thrombocytopenia, 1.8% Plasma exchange | TB diagnosed
(2024) schistocytes 1 1month prior
Present case | 58 F Latent H Anemia, thrombocytopenia N.S. Plasma exchange | TB diagnosed 2

month prior

TB: Tuberculosis, TTP: Thrombotic Thrombocytopenic Purpura, F: Female, M: Male, H: Isoniazid, R: Rifampicin, Z: Pyrazinamide, E:

Ethambutol, S: Streptomycin, Mfx: Moxifloxacin, N.S: Not specified



Figure 1. Clinical course and laboratory trends
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