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Abstract

Background: The incidence of angioimmunoblastic T-cell lymphoma is rare worldwide, and it has a poor prognosis.
There is no proven or standard first-line therapy that works for the majority of patients with angioimmunoblastic T-cell
lymphoma because of the rarity of this disease. The treatment and management are challenging for clinicians.

Case presentation: This report presents the diagnosis and treatment of a 65-year-old Chinese man who presented
with cough and lymph node swellings in the left axillary region. The patient was diagnosed with angioimmunoblastic
T-cell lymphoma. He underwent eight cycles of chemotherapy with CHOP (cyclophosphamide, hydroxydaunorubicin,
oncovin, prednisone) followed by TOMO radiotherapy (helical tomotherapy, a kind of radiotherapy for cancer
treatment using spiral computed tomographic scanning). After treatment, the therapeutic effects were evaluated by
magnetic resonance imaging and computed tomography about every 3 months. The patient recovered well with no
sign of tumor recurrence and no obvious severe treatment-related adverse effects.

Conclusion: This treatment experience indicates an essential role for the combination of radiation therapy with CHOP,
which may have a better prognosis than treatments without radiation therapy. But challenges warrant further
validation in prospective studies.
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Background
Angioimmunoblastic T-cell lymphoma (AITL) is a rare
form of non-Hodgkin lymphoma that accounts for 1–2% of
all people with non-Hodgkin lymphoma [1]. However, it is
one of the most common types of peripheral T-cell lymph-
oma [2, 3]. It was first reported clinically in 1974 and char-
acterized as a very aggressive disease associated with rash,
pleural effusions, polyclonal hypergammaglobulinemia, as-
cites, and autoimmune phenomenon [4]. It has a poor

prognosis, with 5-year progression-free survival (PFS) being
approximately 25% [5]. A review found only one of seven
patients could survive longer than 3 years [6].
So far, because of the rarity of this disease, there is

no proven or standard first-line therapy that works
for the majority of patients with AITL. The patients
are treated with a traditional non-Hodgkin lymphoma
therapy or in clinical trials [7]. Here, in order to pro-
vide some information on its treatment, we report a
case of a patient with AITL who was treated success-
fully with CHOP (cyclophosphamide, hydroxydaunor-
ubicin, oncovin, prednisone) in combination with
tomotherapy.
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Case presentation
A 65-year-old Chinese man was admitted to the local
hospital on December 28, 2017, with a 1-month history
of cough and lymph node swellings that had grown
gradually. On the basis of a left-side axillary lymph node
biopsy specimen, he was diagnosed with AITL (Fig. 1a),
and then the patient came to our department for treat-
ment. We performed a detailed physical examination
but only found bilateral cervical multiple lymphadenop-
athy without fever, cough, chest tightness, and edema.
His laboratory test abnormal findings were as follows:
red blood cell count, 3.76 × 1012/L; hemoglobin, 7.5 g/dl;
aspartate transaminase/alanine transaminase ratio, 2.12
(normal range 0.2 to 2.0); albumin, 26.6 g/L; prothrom-
bin time, 12.8 seconds; prothrombin normalized ratio,
1.17; D-dimer stock solution, 1989 ng/ml (normal range,
0 to 500 ng/ml). A bone marrow aspiration smear
showed no abnormal cells.
The patient’s cervical enhanced magnetic resonance

imaging (MRI) examination revealed bilateral cervical
multiple lymphadenopathy, one of which was about
22 × 18mm. Computed tomography (CT) of his chest
revealed bilateral axillary and mediastinal lymphadenop-
athy, one of which was about 13 × 18 mm in the medias-
tinum; nodules in the upper and middle lobes of the
right lung; pneumonitis of bilateral lower lobes; bilateral
pleural effusion; and bilateral pleural thickening (Fig. 2a).
Abdominal enhanced CT revealed para-aortic and para-
splenic lymphadenopathy, one of which was about 16
mm (Fig. 2c). Pelvic CT revealed pelvic and bilateral
groin lymphadenopathy, one of which was about 13 × 10
mm. Histopathological study was performed again and
indicated AITL, which showed small to medium-sized
lymphocytes, transparent cytoplasm, and vascular hyper-
plasia in the lymph nodes (Fig. 1b). The results of immu-
nohistochemistry were as follows: CD34+, CD4+, CD38+,
Bcl-6+, CD21+, CD20+, CD23+, CD5+, CD10−, PD-1+,

and Ki-67 (50%). On the basis of these findings, a diag-
nosis of AITL was made, and the staging of lymphoma
was IIIA. The patient underwent eight cycles of chemo-
therapy with CHOP from January 12, 2018, to June 21,
2018, and grade I leukopenia occurred during chemo-
therapy. No other obvious severe treatment-related tox-
icities were noted. To evaluate the therapeutic effects,
positron emission tomography was performed after six
cycles of chemotherapy, which showed that there was
still hypermetabolic lymphadenopathy in the cervical re-
gion. We were considering whether radiotherapy should
be started after six chemotherapy cycles or after eight cy-
cles. After discussing this with our team, we planned
TOMO radiotherapy (planning target volume–clinical
target volume 40 Gy/20 fractions) to the head and neck
lymphatic drainage area after completing the two
remaining chemotherapy cycles. The patient only under-
went 18 fractions from August 2, 2018, because of poor
tolerance.
Two months after treatment, the patient’s leukopenia

normalized. His cervical enhanced MRI examination re-
vealed bilateral cervical lymphadenopathy, with the big-
ger one being about 9 × 6mm. His chest CT scan
revealed bilateral axillary and mediastinal small lymph
nodes. His abdominal enhanced CT and pelvic enhanced
CT revealed that his para-aortic and parasplenic lymph-
adenopathy was significantly reduced. Eight months
later, on April 22, 2019, the patient was reexamined in
our hospital. His cervical enhanced MRI examination re-
vealed bilateral cervical small lymph nodes. His chest en-
hanced CT scan revealed several mediastinal small
lymph nodes (Fig. 2b). His abdominal enhanced CT and
pelvic CT revealed no obvious lymphadenopathy (Fig.
2d). The patient was reexamined in our hospital on June
18, 2020. On the basis of MRI and CT findings, no re-
currence of lymphadenopathy was recognized, and la-
boratory examinations also found no obvious abnormal

Fig. 1 Tissue features of the patient. a The result of Hematoxylin-eosin staining of tissues performed by the local hospital, b The result of
Hematoxylin-eosin staining of tissues performed by our hospital. There are small to medium-sized lymphocytes (red arrow), transparent
cytoplasm, and vascular hyperplasia in lymph nodes (a 400X; b 200X). Combined with the results of immunohistochemistry, the two hospitals
diagnosed it as angioimmunoblastic T-cell lymphoma (AITL)
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indicators. The remnant of the tumor continued to re-
gress, and the patient did not develop obvious severe
treatment-induced toxicities.

Discussion
AITL is a rare form of non-Hodgkin lymphoma that is char-
acterized as a very aggressive disease associated with rash,
pleural effusions, polyclonal hypergammaglobulinemia, asci-
tes, and an autoimmune phenomenon. It has a poor progno-
sis, with 5-year PFS around 25%, and only one of seven
patients in one study survived longer than 3 years [6]. The
diagnosis and therapeutic management of AITL may require
the coordinated efforts of a team of medical professionals,
such as medical oncologists, hematologists, radiation oncolo-
gists, oncology nurses, surgeons, dietitians, and/or other
healthcare professionals. The pathological features of AITL
are diffuse effacement and neovascular infiltration by plasma
cells and immunoblasts and vascular proliferation. The ex-
pression of CD3, CD10, CD28, CD30, CXCL13, ICOS, and
PD1 can be detected with histopathological staining of AITL
cells. Therapies used to treat individuals with AITL include
corticosteroids, watching and waiting, single-agent chemo-
therapy, and multiagent chemotherapy [7]. Owing to lack of
standard first-line therapy, there are several available treat-
ments, and many different types of drugs have been used or

are being studied to treat individuals with AITL, such as
chemotherapy (CHOP/CHOEP/COEP-B [8, 9], DHAP/
ESHAP combination regimens [10]), targeted therapy (alem-
tuzumab [11], bortezomib [12]), and autologous stem cell
transplant [13, 14]. Although some agents have been used,
the results have not been satisfactory (Table 1). The median
PFS of AITL maybe shorter than reported in Table 1. The
PFS of our patient is approximately 31months, however,
which is longer than in prior studies including CHOP. This
suggests that CHOP combined with radiotherapy may be
better than CHOP alone to treat these patients.

Fig. 2 The chest and abdominal computed tomography (CT) a Revealed bilateral axillary and mediastinal lymphadenopathy (arrow), one of
which was about 13 × 18mm in the mediastinum before treatment. b Showed lymph node was significantly shrink after treatment (arrow).
c Revealed para-aortic and para-splenic lymphadenopathy (arrow), one of which was about 16mm before treatment. d Revealed no obvious
lymphadenopathy after treatment (arrow)

Table 1 Agents used in treatment of angioimmunoblastic T-cell
lymphoma

Agent [reference] AITL (no.) ORR/CR (%) Median PFS
(months)

Romidepsin [15] 27 30/19 4

Pralatrexate [16] 13 8/NR 3.5

Bendamustine [17] 32 NR 3.6

Brentuximab vedotin [18] 13 54/38 2.6

Lenalidomide [19] 7 29/0 3.2

CHOP [20] 33 NR/61 26

Abbreviations: AITL Angioimmunoblastic T-cell lymphoma, CR Complete
response, ORR Overall response rate, PFS Progression-free survival
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Few clinical trials have involved radiotherapy in the
therapeutic management of AITL. Clinical oncologists
tend to find drugs against the tumor, with numerous
new systemic therapies available for treatment of lymph-
oma. Currently, the clinical research on AITL is either
drug therapy or stem cell transplant therapy. The use of
radiation therapy should not be overlooked or should at
least be considered, even though there are individual dif-
ferences and different therapies in these cases. Radiation
therapy has been an integral component of lymphoma
treatment for decades, which has been described as the
most effective single agent in the treatment of lymph-
oma [21]. We chose TOMO radiotherapy to treat our
patient, because TOMO increases the target area irradi-
ation dose, thereby improving the cure rate and the sur-
vival rate and reducing the incidence of complications.
Therefore, it has obvious advantages over conventional
radiotherapy in terms of overall treatment cost-
effectiveness. For comparison with recorded data, we
have a proper follow-up in order to evaluate the thera-
peutic effects after treatment. We told the patient to re-
turn to our hospital for reexamination every 3months
for the first 2 years, every 6 months in years 3–5 , and
once per year after 5 years. The patient has good treat-
ment compliance. He came to be reexamined every 3–4
months. In addition, as of July 28, 2020, he is still alive
with the remnant of the tumor continuing to regress.

Conclusion
We report a case of a 65-year-old man with AITL who
underwent eight cycles of chemotherapy with CHOP
followed by TOMO radiotherapy. The treatment was
well tolerated. To date, the patient has recovered well
with no sign of tumor recurrence and no obvious severe
treatment-related adverse effects. Therefore, radiation
therapy followed by chemotherapy with CHOP might be
an effective strategy for AITL and should not be ignored
during these patients’ treatments, which warrants further
validation in prospective studies.

Abbreviations
AITL: Angioimmunoblastic T-cell lymphoma; CHOP: Cyclophosphamide,
hydroxydaunorubicin, oncovin, prednisone; CR: Complete response;
CT: Computed tomography; MRI: Magnetic resonance imaging; ORR: Overall
response rate; PFS: Progression-free survival
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