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Abstract

Angioimmunoblastic T-cell lymphoma (AITL) is a rare subtype of peripheral T-cell lym-
phoma (PTCL) and is frequently associated with autoimmune phenomena. Clinically, AITL
shows an aggressive disease course and poor prognosis with currently available treatment
strategies. We here report the case of a 64-year-old female patient who was diagnosed with
AITL and showed a complicated clinical course due to concurrent immune-mediated throm-
botic thrombocytopenic purpura (iTTP). To our knowledge, the presented case highlights a
previously unreported association of both conditions. Treatment, including chemotherapy
and iTTP-directed treatments, resulted in rapid clinical improvement and sustained remis-
sion of both the AITL and the concurrent iTTP. In AITL, transformed T-follicular helper
cells (TFHs) are particularly thought to mediate hypersecretion of cytokines and excessive
autoantibody production. Immunological disturbances to large parts mediated through
these transformed TFHs are thought to trigger autoimmune conditions, as seen with iTTP
in this patient. At 36 months post-treatment, the patient remains in complete remission for
both AITL and iTTP. This case highlights the complex immunopathological relationship
between AITL and autoimmune disorders possibly impeding diagnosis and treatment in a
timely manner.
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1. Introduction
Angioimmunoblastic T-cell lymphoma (AITL) is a rare but distinct entity within the

peripheral T-cell lymphoma (PTCL) spectrum [1]. Clinically, AITL is characterized by
systemic involvement, including generalized lymphadenopathy, hepatosplenomegaly, and
extranodal and cutaneous manifestations. The disease is associated with profound im-
mune dysregulation and inflammation, leading to autoimmune phenomena and a high
incidence of infections [2,3]. AITL-related autoimmune manifestations comprise a wide
range, such as cryoglobulinemia complicated with cryoglobulinemic glomerulonephritis [4],
polyneuropathy [4,5] or vasculitis [6], and may as well target different cellular compart-
ments of the hematologic cellular system such as those found in pure red cell aplasia [7],
amongst others. The prognosis is poor, reaching a 5-year overall survival of only 44%, and
autologous stem cell transplantation (ASCT) can be conducted to improve the outcome [1].
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We here report a case of AITL associated with the presentation of severe immune-
mediated thrombotic thrombocytopenic purpura (iTTP), a previously unreported associa-
tion. Immediate treatment addressing both pathogenic processes by using chemotherapy
and iTTP-directed treatment approaches led to a sustained remission of both the lymphoma
and the iTTP.

2. Case Presentation
A 64-year-old woman was admitted to our hospital for suspected deep vein thrombosis

of the right leg. She had suffered from viral infection, clinically suspected as hand-foot-and-
mouth disease, several weeks ago. SARS-CoV-2 vaccination (mRNA-based) was also given
weeks before admission. Thrombosis of the right popliteal vein was confirmed. Addition-
ally, generalized lymphadenopathy up to 7.8 cm was found in the physical examination and
a consecutive computed tomography (CT) scan (Figure 1a). At admission, peripheral blood
tests showed leukocytosis (15.5 × 103/µL; 11.25 × 103/µL neutrophils and 0.6 × 103/µL
lymphocytes), normal hemoglobin (13.5 g/dL) and normal thrombocytes (297 × 103/µL).
Further laboratory tests revealed increased lactate dehydrogenase, high levels of polyclonal
IgG (Figure 1b), positive rheumatoid factor and anti-smooth muscle antibodies (Table 1).

 

Figure 1. (a) Computed tomography scan showing mediastinal mass and axillary lymphadenopathy
(red circles). (b) Serum protein electrophoresis showing broad γ-region elevation favoring polyclonal
hypergammaglobulinemia. (c) Representative hematoxylin and eosin-stained lymph node section
(40× magnification) demonstrating a diffuse lymphoid infiltrate of pleomorphic, small-to-medium-
sized atypical cells with irregular nuclei and prominent vascular network.

Table 1. Laboratory parameters for central time points: at first presentation at the hospital (admission),
initial manifestation of iTTP (day 3 after biopsy) and after start of treatment/controlled iTTP activity
(discharge). (Assays used for ADAMTS13 activity were the automated modified FRETS assay (day 5)
and the protease-based ADAMTS13 activity ELISA (day 26) (both Technoclone)).

Parameter
(Reference Range (Ref.))

Day 1
Admission

Day 5 (Day 3
After Biopsy)

Day 26
Discharge

Creatinine
(Ref. 0.5–1.1 mg/dL) 1.4 mg/dL 1.8 mg/dL 0.7 mg/dL

Leukocytes
(Ref. 4.0–9.0 × 103/µL) 15.5 × 103/µL 18.3 × 103/µL 8.5 × 103/µL

Hemoglobin
(Ref. 12.0–16.0 g/dL) 13.5 g/dL 5.9 g/dL 8.4 g/dL

https://doi.org/10.3390/hemato7010008

https://doi.org/10.3390/hemato7010008


Hemato 2026, 7, 8 3 of 7

Table 1. Cont.

Parameter
(Reference Range (Ref.))

Day 1
Admission

Day 5 (Day 3
After Biopsy)

Day 26
Discharge

Thrombocytes
(Ref. 152–396 × 103/µL) 297 × 103/µL 18 × 103/µL 213 × 103/µL

Lactate
dehydrogenase

(Ref. 135–247 U/L)
394 U/L 2380 U/L 195 U/L

Immunofixation negative - -
IgA

(Ref. 0.7–4.0 g/L) 16.1 g/L - -

IgG
(Ref. 7.0–16.0 g/L) 45.1 g/L - -

Rheumatoid factor
(Ref. <20 U/mL) 83 U/mL - -

Anti-smooth muscle antibody
(Ref. <1:40) 1:640 - -

Haptoglobin
(Ref. 30–200 mg/dL) n.d. <6 mg/dL 207 mg/dL

ADAMTS13 activity
(Ref. 50–110%) n.d. <1% 63%

ADAMTS13
inhibitor

(Ref. <16 U/mL)
n.d. >100 U/mL n.d.

Suspecting a lymphoproliferative disorder, biopsies from a right-side axillary lymph
node and the bone marrow were taken, and steroid prephase treatment was initiated.
Preliminary pathology results of the bone marrow and lymph node biopsies were consis-
tent with AITL (Figure 1c) and were sent for a second opinion to a reference pathology
laboratory. After a few days, the patient’s condition subsequently deteriorated and she
developed impaired consciousness with progressive disorientation and bruising. Repeated
laboratory tests showed severe hemolytic anemia (hemoglobin 5.9 g/dL) and thrombo-
cytopenia (18 × 103/µL) (Table 1, Figure 2). Numerous schistocytes were detected in the
peripheral blood smear, indicating thrombotic microangiopathy (TMA) (Figure 3). Im-
mediate plasma exchange was initiated, and prednisolone 100 mg per day continued.
The ADAMTS13 activity was <1%, and further sample workup revealed anti-ADAMTS13
antibodies (>100 U/mL) (Table 1). Thus, the diagnosis of iTTP was established.

Figure 2. Figure representing time course of lactate dehydrogenase (LDH), hemoglobin and platelet
counts in relation to diagnostic and therapeutic interventions.
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Figure 3. Peripheral blood smear at the time point of clinical deterioration showing thrombocytopenia
and numerous schistocytes (circles).

Given the suspected association between AITL and the highly active iTTP, the cytore-
ductive steroid prephase treatment was complemented by vincristine (1.4 mg/m2, capped
at the maximum dose of 2 mg), which was administered on day 3 of plasma exchange.

Treatment with the anti-vWF nanobody caplacizumab at 10 mg daily was started.
Rapid improvement of clinical and laboratory parameters was achieved. Plasma exchange
was stopped after the platelet count reached 150 × 103/µL (Figure 2). We decided to
expand the immunosuppressive therapy by adding rituximab, which resulted in sustained
normal ADAMTS13 activity.

The final immunohistology results of the lymph node and bone marrow biopsies
confirmed the diagnosis of AITL, along with verification of a clonal rearrangement
of the TCR genes and EBV+ B cells using Epstein–Barr virus-encoded RNA in situ
hybridization (EBER-ISH).

For further AITL treatment, we administered four cycles of cyclophosphamide, dox-
orubicin, vincristine, etoposide and prednisone (CHOEP) every two weeks according to
current guidelines, achieving a CT-confirmed partial remission.

The patient was subsequently referred to an academic transplantation center for stem
cell mobilization and consolidation treatment with high-dose chemotherapy, followed by
ASCT. After receiving one cycle of chemotherapy with dexamethasone, high-dose cytara-
bine (Ara-C) and cisplatin (DHAP), CD34+ hematopoietic stem cells were successfully
harvested by using granulocyte colony-stimulating factor (G-CSF) and the CXCR4 antago-
nist plerixafor (which blocks CXCR4/SDF-1-mediated bone marrow adhesion) for stem
cell expansion and mobilization to the peripheral blood.

Unfortunately, although renal function was normalized after initiation of iTTP-directed
treatment and during induction chemotherapy, the patient developed acute renal fail-
ure shortly after receiving chemotherapy with DHAP. Conventional laboratory tests,
ADAMTS13 activity and blood smear showed no suspicion of iTTP relapse. Renal biopsy
was performed, and histologically, TMA or lymphoma-related kidney injury was ruled out.
Instead, the results provided evidence of a toxic nephropathy. The patient subsequently
received hemodialysis and finally could be discharged in stable condition.
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A subsequent PET-MRI confirmed complete remission of the lymphoma. Planned
consolidation with high-dose chemotherapy followed by ASCT was not administered due
to the complicated course. Currently, at 36 months of follow-up, the patient’s lymphoma
and iTTP remain in ongoing complete remission, with ADAMTS13 activity showing a
persistent normalization without signs of hemolysis.

3. Discussion
The association of iTTP and malignant lymphoproliferative disorders is reported to be

a very rare event. Mostly B-cell non-Hodgkin and Hodgkin lymphomas have been reported
in association with iTTP [8–11].

AITL is associated with polyclonal B cell activation and autoimmune-mediated cy-
topenia [12]. Reported hematologic autoimmune complications include immune throm-
bocytopenia (ITP), autoimmune hemolytic anemia (AIHA), their combination as Evans
syndrome, immune neutropenia and pure red cell aplasia [7,12–14].

Immunologically, the frequent findings of autoimmunity in AITL are rooted in the
complex alterations of the immune system, which arise from the aberrant cellular behavior
of transformed TFHs. TFHs represent the physiologic counterpart of AITL and recapitulate
their once physiologic functions in a disordered pathogenic manner [2,3,15].

TFHs are a subtype of CD4+ T helper cells and are centrally involved in the processes
of the germinal center reaction, contributing to coordinated B cell differentiation and
activation [16].

Transformed TFHs induce a pro-inflammatory environment and hypersecretion of
immunoglobulins through aberrant B cell maturation and plasma cell differentiation by
excessive IL-21 secretion. Characteristically, distorted interaction in the cellular microenvi-
ronment evolves along with changes in cytokine secretion such as CXCL13, VEGF, IL-6,
involving dendritic cells, reactive T lymphocytes and macrophages [2,3,17].

These alterations further tip the tightly balanced cascade of physiologic immune
responses towards unresponsiveness to pathogens and an acceleration of autoimmunity.

In AITL, B lymphocytes are mostly found to be EBV+ [2,3,17], and EBV infection per
se is considered to play a central role in the autoreactivity of B cells and the development
of autoimmune diseases [18].

Polyclonal gammopathy, as also impressively observed in our case, is a typical finding
in AITL (therefore formerly referred to as angioimmunoblastic lymphadenopathy with
dysproteinemia (AILD)) and shows a correlation with polyclonal plasmacytosis [19,20].

Notably, the patient’s acute iTTP manifested only after lymph node and bone marrow
biopsies. Given that the AITL was likely present for a considerable period before the
patient’s presentation at our center, coinciding development of iTTP after the invasive
procedures (and possibly the preceding deep vein thrombosis) is suggestive of a causal link.

In addition to de novo development of autoreactive antibodies, a pre-existing priming
of the immune system towards the development of anti-ADAMTS13 antibodies may be
considered. As such, the presence of anti-ADAMTS13 antibodies is found in 5% of healthy
individuals without being clinically apparent, possibly because of a lower affinity of these
antibodies [21,22], which therefore may not be able to significantly inhibit ADAMTS13.
Furthermore, specific HLA class II alleles have been associated with an increased risk for the
development of iTTP. For example, HLA-DRB1*11 and DQB1*03 were reported in familial
idiopathic TTP cases and are overrepresented in patients with acquired iTTP [23–25].

Patients with low ADAMTS13 activity either caused by ADAMTS13 mutations in
congenital TTP (cTTP) or induced by anti-ADAMTS13 antibodies in iTTP do not inevitably
develop TMA. A second hit is necessary to induce TMA [26]. In our case we assume
that the inhibitor level was already very high at time of admission, since polyclonal im-
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munoglobulins were already increased. Endothelial damage triggered by venous thrombo-
sis and/or localized injury of vessels caused by the biopsy procedures with vWF release
into a disordered immunoreactive surrounding of the AITL could initiate or aggravate the
imbalance between ADAMTS13 and vWF. Furthermore, endocytosis and the processing of
ADAMTS13 by macrophages or dendritic cells with peptides presented on the MHC com-
plex, and activation of autoreactive CD4+ T cells and subsequently (memory) B cells with
the production of anti-ADAMTS13 antibodies may be facilitated in this specific context.

4. Conclusions
To our knowledge, a case with iTTP associated with AITL has not yet been reported

in the literature. Nevertheless, the polyclonal IgG elevation and specific antibodies could
be demonstrated in this case (anti-smooth muscle antibodies and anti-ADAMTS13 anti-
bodies). Lymphoma-directed antiproliferative treatment with steroids, vincristine, and
finally CHOEP/DHAP, as well as anti-B cell treatment with rituximab combined with
plasma exchange and anti-vWF-directed therapy using caplacizumab, induced a complete
remission of iTTP and AITL that has remained for 36 months.
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