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Abstract

Angioimmunoblastic T-cell lymphoma (AITL) is an uncommon type of 
cluster of differentiation (CD)4 T-cell peripheral lymphoma. The varied 
clinical presentations of AITL present a challenge for accurate diagno-
sis. We present a case of a 57-year-old female with a history of severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection in 
May 2020, who presented to the hospital in the summer of 2021 with 
shortness of breath for 3 months. She underwent an extensive workup 
for lymphadenopathy while in Canada involving multiple core lymph 
node biopsies, which were inconclusive. Here in our institution, several 
tests for infectious diseases were unremarkable. Imaging tests revealed 
bilateral pleural effusion, lymphadenopathies, and rectal thickening. 
Results from rectal biopsy and excisional cervical lymph node biopsy 
revealed findings typical of AITL. Due to worsening hypoxia with 
pleural fluid accumulation, bilateral chest tubes (PleurX catheter) were 
placed. Steroids and chemotherapy were started. She was discharged 
in stable condition to follow-up care. An integrated and persistent ap-
proach comprising clinical, morphologic, excisional biopsy, immu-
nophenotyping, and molecular tests is essential in reaching a correct 
diagnosis of AITL. Through our consistent effort to obtain further im-
aging and tissue biopsies, we came to the diagnosis which allowed her 
to begin appropriate life-saving treatments.
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Introduction

Angioimmunoblastic T-cell lymphoma (AITL) is an uncom-

mon type of cluster of differentiation (CD)4 T cell peripheral 
lymphoma [1]. It has an incidence of 0.00005% in the USA. 
It is more prevalent in men compared to women, and usually 
occurs between the ages of 60 - 70 [1, 2]. AITL has a median 
survival of < 3 years [1]. Excisional lymph node biopsy with 
concomitant immunophenotypic, molecular, and cytogenetic 
studies are required for an accurate diagnosis of this disease 
[1]. We present a case of a 57-year-old female with a delayed 
diagnosis of AITL.

Case Report

Investigations

A 57-year-old female with a history of severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) infection in May 
2020, presented to the hospital in the summer of 2021 with 
shortness of breath for about 3 months but got worse 3 days 
before coming to the emergency department. It was associated 
with fatigue, dry cough, vomiting, and non-bloody diarrhea. 
She denied any fever or weight loss. The patient was found 
with lymphadenopathy involving the neck in the early part of 
2021, she underwent an extensive workup for lymphadenopa-
thy, while in Canada, where she originally resides. She under-
went multiple biopsies including fine-needle aspiration of the 
posterior cervical lymph nodes and core biopsies from axil-
lary lymph nodes that were inconclusive. Of note, she never 
received coronavirus disease 2019 (COVID-19) vaccines. On 
initial assessments, vitals were that blood pressure was 110/80 
mm Hg; heart rate was 87 beats per minute; respiratory rate 
was 12 breaths per minute; temperature was 36.6 °C; oxygen 
saturation was 85% that improved to 96% on 2-L nasal can-
nula. On physical examination, there were bilateral palpable 
tender submental, submandibular, posterior auricular, cervi-
cal, supraclavicular, axillary, and inguinal lymph nodes. There 
were decreased breath sounds bilaterally on the lower lung 
fields with fine crackles (rales). The patient was admitted for 
management of acute hypoxic respiratory failure with suspi-
cion for undiagnosed infection or neoplasm.

Diagnosis

Laboratory tests showed hemoglobin of 10.3 g/dL (normal 
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range: 12 - 16 g/dL), leukocyte count of 3.2 × 103/µL (normal 
range: 4.5 - 11 × 103/µL), erythrocyte sedimentation rate of 
63 mm/h (normal range: 0 - 30 mm/h), and antineutrophil an-
tibody titer of 1:40 (normal range: < 1:40) as shown in Table 
1. Also, SARS-CoV-2, human immunodeficiency virus, Ep-
stein-Barr virus (EBV), hepatitis panel, and tuberculosis tests 
were negative (Table 1). A computed tomography scan of the 
chest/abdomen without contrast revealed prominent bilateral 
pleural effusions, right lower paratracheal, pre-carinal lym-

phadenopathy, paraoesophageal lymphadenopathy with multi-
ple bilateral axillary lymph nodes, and rectal wall thickening 
(Fig. 1a-f). Bilateral thoracentesis drained 1,200/1,400 mL of 
fluid in the left/right pleural cavity, respectively. Pleural flu-
id analysis showed lymphocyte predominance with negative 
cytology, while light’s criteria revealed an exudative pleural 
effusion (Table 1). Colonoscopy with rectal biopsy revealed 
results consistent with peripheral T-cell lymphoma (Fig. 2a, 
b). Excisional cervical lymph node biopsy revealed architec-

Table 1.  Laboratory Studies Done During Admission

Results Reference range
Blood, plasma, serum
    Hemoglobin (g/dL) 10.3 12.0 - 16.0
    White blood cells (× 103/µL) 3.2 4.5 - 11.0
    Platelet count (× 103/µL) 222 140 - 450
    Sodium (mmol/L) 141 136 - 145
    Potassium (mmol/L) 4.2 3.5 - 5.0
    Glucose (mg/dL) 116 70 - 99
    Albumin (g/dL) 2.8 3.5 - 5.0
    Total protein (g/dL) 4.8 6 - 8
    Blood urea nitrogen (BUN) (mg/dL) 9 5 - 25
    Creatinine (mg/dL) 0.75 0.44 - 1.0
    Lactate dehydrogenase (U/L) 232 91 - 200
    Haptoglobin (mg/dL) 139 30 - 225
    Erythrocyte sedimentation rate (mm/h) 63 0 - 30
    Vitamin B12 (pg/mL) 79 180 - 914
    HIV Ag/Ab 4th generation Not detected Not detected
    HTLV 1/2 antibody screen Non-reactive Non-reactive
    SARS-COV-2 (COVID-19) Negative Negative
    Antinuclear antibody (ANA) test Positive Negative
    ANA titer 1:40 < 1:40
    Hepatitis acute panel Negative Negative
Pleural fluid analysis
    Appearance Clear N/A
    Color Yellow N/A
    White blood cells (/µL) 825 0 - 200
    Red blood cells (/µL) 45 - 150 0
    Segmented neutrophils (%) 4 0 - 25
    Lymphocytes (%) 87 0
    Eosinophils (%) 1 0
    Mono/macrophage (%) 8 0
    Total protein (g/dL) 3.4 < 40
    Glucose (mg/dL) 114 30 - 50
    Lactate dehydrogenase (U/L) 229 91 - 200

HIV: human immunodeficiency virus; HTLV: human T-lymphotropic virus; COVID-19: coronavirus disease 2019; SARS-CoV-2: severe acute respira-
tory syndrome coronavirus 2.
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ture typical of AITL. Immunophenotyping and morphological 
characteristics of the neoplastic cells confirmed the diagnosis 
(Fig. 3a-e).

Treatment

Due to worsening hypoxia with pleural fluid accumulation, bi-
lateral chest tubes (PleurX catheter) were placed. Once AITL 
was confirmed, she was started on high-dose steroids. For 
completion of workup, a bone marrow biopsy was performed 
which revealed adequate cellular marrow for age (about 50%) 

with maturing trilineage hematopoiesis. On day 18 of hospi-
talization, she received her first dose of chemotherapy regimen 
with brentuximab, cyclophosphamide, doxorubicin, and ster-
oids (B-CHP). A granulocyte-colony-stimulating factor was 
administered post chemotherapy.

Follow-up and outcomes

Chemotherapy treatment was well tolerated, with the improve-
ment of her breathing, lymphadenopathy, energy level, and ap-
petite within a week of her first cycle. She was discharged in 

Figure 1. (a-f) Computed tomography scan of chest, abdomen, and pelvis showing an extensive lymphadenopathy in the bilat-
eral axillary region and in the mediastinum (yellow arrows) with bilateral pleural effusion noted (blue arrows). (a) Extensive lym-
phadenopathy in bilateral axillary region and in the mediastinum (yellow arrows). (b) Extensive lymphadenopathy involving the 
bilateral thoracic region and mediastinum (yellow arrows). (c) Extensive paraaortic and pre-vertebral lymphadenopathy (yellow 
arrows). (d) Extensive paraaortic wall lymphadenopathy (yellow arrows). (e) Extensive pelvic wall lymphadenopathy. (f) Discrete 
mass surrounding the rectum suspicious for malignancy.
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a stable condition and has remained oncologically stable with 
subsequent chemotherapy cycles.

Discussion

AITL is a type of non-Hodgkin lymphoma and a subset of 
peripheral T cell lymphoma that develops from the abnormal 
formation of T cells [1]. Although, about 33.3% of patients 
diagnosed with AITL can have both abnormal B/T cells pre-
sent, making it challenging to diagnose [1, 2]. It has a reported 
incidence of 0.00005%, a median survival of < 3 years, usually 
between ages 60 - 70, and is responsible for < 3% of non-
Hodgkin lymphoma cases [1-4]. Our patient is a quinquage-

narian, who had an extensive workup for lymphadenopathy 
while in Canada, which was inconclusive. Due to an inconclu-
sive diagnosis, her symptoms were thought to be only potential 
post-COVID-19 complications [5].

AITL features a wide spectrum of clinical symptoms, 
pathologic manifestations, and distinct molecular character-
istics. It usually presents as an advanced stage and is often 
misdiagnosed, leading to its aggressive course and dismal out-
come [4]. As a result of overlapping or confusing symptoms 
between a variety of benign and malignant lymphoid prolifera-
tions, the diagnosis of AITL is rather complex and therefore 
should include the differential diagnoses to rule out infections, 
autoimmune disorders, drug reactions, and other lymphoid 
neoplasms [4, 6]. Substantially, many clinical features of AITL 

Figure 3. (a-c) Showing portions of lymphoid tissue with effacement of normal architecture by largely diffuse, polymorphic infil-
trates of small- to medium-sized lymphocytes (frequently grouped showing clear cytoplasm), scattered large, transformed cells, 
many eosinophils and plasma cells. Background prominent vasculature, composed of arborizing high endothelial venules is 
evident. Large, atypical lymphocytes are positive for ICOS and CXCL-13 (d, e). ICOS: inducible T-cell co-stimulator; CXCL-13: 
chemokine (CXC motif) ligand 13.

Figure 2. (a, b) Hematoxylin and eosin (H&E) stain showing colonic mucosa with atypical proliferation of atypical lymphocytes, 
consistent with angioimmunoblastic T-cell lymphoma (AITL).
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such as skin rash, lymphadenopathy, fever, hemolytic anemia, 
presence of circulating immune complexes, and rheumatoid 
factor are more related to infections and immune dysfunction 
than to tumor growth [4, 7]. Our patient denied any fever, rash, 
night sweats, or weight loss. Laboratory tests were negative 
for SARS-CoV-2 infection, human immunodeficiency virus, 
hepatitis, tuberculosis, and EBV, ruling out infection. Imag-
ing tests showed diffuse lymphadenopathy raising suspicion 
for neoplasm.

The lymph node is the main site of involvement for AITL 
and the gold standard for the diagnosis of the disease is exci-
sional lymph node biopsy [8]. Excisional biopsy is necessary 
as the architecture of the lymph nodes is effaced in AITL and 
so helps in morphological diagnosis. A core biopsy is often 
performed to save time and invasive procedures; however, the 
sample is usually insufficient to provide an accurate diagnosis 
as seen in our case [8]. Our patient underwent a core needle 
biopsy of the axillary lymph node with no definitive diagnosis 
reached. While in Canada, she was lost to follow-up, thereby 
prolonging her symptoms, delaying diagnosis, and appropriate 
management. An excisional biopsy of the left posterior cervi-
cal lymph node was performed in our institution and pathol-
ogy results showed typical features of AITL. Additionally, im-
munophenotyping is considered a useful method to achieve a 
confirmed differential diagnosis of AITL [9, 10]. EBV is posi-
tive in > 80% of cases with AITL, but unlike our patient, EBV 
was negative. We can argue that her history with SARS-CoV-2 
virus infection prior to her initial presenting symptoms in Can-
ada, may have been a trigger for this rare disease [10]. The 
most common treatment is chemotherapy using cyclophospha-
mide, doxorubicin, vincristine prednisone (CHOP) regimen 
for 21 days, followed by autologous stem cell transplantation 
[7, 8, 11]. The first-line treatment with anthracycline-based 
chemotherapy has shown complete remission of AITL in 61% 
cases, with a 5-year survival rate of 32% [1, 12]. Patients with 
abnormal B-cells can have rituximab added to the medica-
tion regimen [12]. Anti-CD30 antibody, brentuximab vedotin 
is approved by the Food and Drug Administration (FDA) for 
the treatment of CD30+ lymphoproliferative disorders includ-
ing AITL [13]. Recently, results from the ECHELON-2 trial 
showed that during the treatment of patients (CD30+) with 
peripheral T-cell lymphoma, combination therapy of brentuxi-
mab vedotin, cyclophosphamide, doxorubicin, and prednisone 
(A+CHP) resulted in a higher median progression-free sur-
vival (PFS) of 48.2 months as compared to 20.8 months in the 
CHOP group alone (P=0.011) [14]. Our patient is currently on 
the A+CHP therapy regimen and is oncologically stable.

Learning points

This case report illustrates the diagnostic challenge associated 
with AITL. Although our patient was evaluated for lymphade-
nopathy in Canada, she was not consistently followed through. 
Many times, lymphoma can be hard to catch on the initial 
biopsy result, so a dedicated effort to follow the patient for 
months should be made to ensure that the patient does not get 
lost to follow-up. In addition, an excisional lymph node biopsy 
is superior to a core biopsy in the diagnosis of this rare disease.
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