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【 CASE REPORT 】

Development of Acute Adult T-cell Leukemia Following PD-1
Blockade Therapy for Lung Cancer
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Abstract:
Immune checkpoint inhibitors (ICIs) are widely used for the treatment of various cancers. However, para-

doxical exacerbation of neoplasms, referred to as “hyperprogressive disease,” has been reported in a propor-

tion of patients treated with anti-programmed cell death-1 (PD-1)/PD-1 ligand (PD-L1) blockade. We herein

report a case of acute adult T-cell leukemia (ATL) that developed shortly after the administration of

nivolumab, a PD-1 inhibitor, to treat non-small-cell lung cancer. There were no signs of ATL before the ad-

ministration of nivolumab, and seropositivity for human T-cell leukemia virus type-1 (HTLV-1) was con-

firmed after the development of acute ATL. We speculate that nivolumab likely contributed to the develop-

ment of acute ATL.
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Introduction

Cancer is a leading cause of death worldwide. Treatment

of cancer has evolved greatly, and T-cell immune checkpoint

inhibitors (ICIs) targeting a wide range of cancers are a ma-

jor recent breakthrough therapy (1, 2). In Japan, ICIs, in-

cluding anti-programmed cell death-1 (PD-1)/PD-1 ligand

(PD-L1) inhibitors and anti-cytotoxic T-lymphocyte antigen-

4 (CTLA-4) inhibitors, are approved for treatment of a num-

ber of cancers, such as lung cancer, esophageal cancer, ma-

lignant melanoma and Hodgkin lymphoma. However, while

impressive survival benefits have been reported with the use

of ICIs, adverse effects due to excessive immune activa-

tion (3) and paradoxical acceleration of tumor growth have

been reported by several groups (4-8). These adverse effects

influence the treatment outcome, so the early recognition

and appropriate management are extremely important.

T-cells are key players in tumor immunity. Cancer cells

expressing PD-L1 can impair the T-cell function through

PD-1/PD-L1 interactions, which can lead to tumorigenesis;

therefore, PD-1/PD-L1 blockade can be effective in a wide

range of cancers. However, the effects of PD-1 blockade on

T-cell malignancies may be complicated, as the targeted T-

cells are the origin of the neoplasms. Clinical trials have

demonstrated anti-tumor effects in a proportion of patients

with T-cell lymphomas (9-11). Multiple clinical trials treat-

ing adult T-cell leukemia (ATL) with ICIs exist (8, 12), and

three cases showing paradoxical exacerbation of ATL fol-

lowing PD-1 blockade therapy have been reported (8).

Therefore, the efficacy and safety of ICIs for ATL remain

unclear.

Nivolumab, a major PD-1 inhibitor, is an effective treat-

ment option for refractory/relapsed classic Hodgkin lym-

phoma (13). We herein report a non-small-cell lung cancer

(NSCLC) patient who developed acute ATL following ad-

ministration of nivolumab.
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Figure.　Clinical course of our patient who developed adult T-cell leukemia (ATL) following 
Nivolumab therapy. 1) Combination chemotherapy of carboplatin, tegafur, gimeracil, and oteracil 
potassium for non-small-cell lung cancer (NSCLC). 2) Combination chemotherapy of docetaxel and 
ramucirumab for NSCLC.

Case Report

A 65-year-old Japanese woman underwent upper lobec-

tomy for stage I NSCLC, which showed weak expression of

PD-L1. She had no history of medical illness or blood trans-

fusions and no family history of leukemia. Before lobec-

tomy, her white blood cell (WBC) count had been within

the normal range with normal lymphocyte counts (1.4×109/

L).

One year after lobectomy, the lung cancer relapsed, and

she received combination chemotherapy of carboplatin, tega-

fur, gimeracil, and oteracil potassium, but treatment could

not be continued due to severe skin rash. Treatment was

changed to combination chemotherapy containing docetaxel

and ramucirumab. After two courses, she developed severe

bacterial pneumonia, which led to treatment suspension.

Transient thrombocytopenia was observed after each course

of chemotherapy, but lymphocyte counts remained normal

(1.0-2.0×109/L). Four months later, a progression of the lung

cancer was observed, and nivolumab was chosen as the

third-line treatment. After the second injection of nivolumab,

an abrupt rise in lactate dehydrogenase (LDH) levels and

abnormally large lymphocytes with convoluted nuclei and

flower cells became apparent in the peripheral blood. The

lung cancer showed no change, but the third injection was

suspended because thrombocytopenia persisted.

Laboratory findings showed a WBC count of 3.8×109/L,

and the WBC differential showed that the proportions of

normal and abnormal lymphocytes were 27% and 26%, re-

spectively. The hemoglobin level was 11.8 g/dL, the platelet

count was 5.6×109/L, the LDH level was 603 IU/L, and the

soluble interleukin 2 (IL-2) receptor level was 13,962 IU/

mL. Anti-human T-cell leukemia virus type-1 (HTLV-1) an-

tibody analyzed by the particle agglutination method was

positive, showing a high titer of over 8,192. A bone marrow

evaluation revealed abnormal lymphocytes with an im-

munophenotype positive for CD4 and negative for CD8 with

a dim expression of CD25 on flow cytometry. General lym-

phadenopathy, skin rash, hepatosplenomegaly, and hypercal-

cemia were absent. Although the demonstration of monoclo-

nal integration of HTLV-1 proviral DNA through a Southern

blot analysis was not carried out, acute ATL was diagnosed

based on a constellation of the aforementioned clinical and

pathological findings. CHOP therapy (cyclophosphamide,

doxorubicin, vincristine and prednisone, 21-day cycle) was

initiated, and a partial response was observed, but she opted

for other treatment methods. The patient’s ATL was positive

for CC chemokine receptor 4 (CCR4), and treatment with

mogamulizumab was proposed, but she refused due to per-

sonal reasons. Therefore, treatment was altered from CHOP

to lenalidomide monotherapy. Two months later, she devel-

oped severe respiratory failure, and because lenalidomide

could not be ruled out as the cause, CHOP therapy was re-

sumed upon consent from the patient. An additional seven

courses of CHOP therapy followed by three courses of GCD

therapy (gemcitabine, carboplatin, dexamethasone) were car-

ried out. However, the disease progressed, and she ulti-

mately died of intracerebral hemorrhaging approximately

one year after the diagnosis of ATL. The clinical course of

the patient is summarized in Figure.
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Discussion

Previous reports have shown that inhibition of the PD-1

pathway can accelerate malignant T-cell growth under cer-

tain conditions in a mouse model (14). The underlying

mechanisms for paradoxical exacerbations of cancers after

PD-1/PD-L1 blockade are unknown but are referred to by

some authors as “hyperprogressive disease.”

Acute ATL developed immediately after nivolumab treat-

ment for NSCLC in the present case. There were no signs

of ATL before nivolumab treatment, and these findings

along with reports from others suggest that nivolumab likely

contributed to the development of acute ATL. Ramucirumab,

a monoclonal antibody directed towards vascular endothelial

cell growth factor receptor 2, is known to enhance the anti-

tumor effects of PD-1 inhibitors (15). Therefore, the admini-

stration of ramucirumab sequentially to nivolumab may have

further contributed to the development of acute ATL in the

present case (16). A rheumatoid arthritis patient was previ-

ously reported to have developed a chronic type of ATL that

diminished after cessation of methotrexate and infliximab,

but no other drugs have been confirmed to evoke the onset

of acute ATL thus far (17). The development of ATL follow-

ing nivolumab administration may be an underrecognized

event, as HTLV-1-positivity is restricted to certain regions of

the world.

ATL is a subtype of T-cell lymphoma triggered by

HTLV-1 infection. Only 2.5% to 4.0% of HTLV-1 asympto-

matic carriers (ACs) progress to ATL, with most remaining

ACs throughout their life (18). Although the virus-encoded

Tax and HTLV-1 bZIP factor proteins are thought to play

major roles in ATL pathogenesis, HTLV-1 infection alone is

insufficient for oncogenesis. Additional genetic modifica-

tions are needed to cause progression to ATL, which typi-

cally occurs decades after the initial HTLV-1 infection. The

role of PD-1 in the development of ATL is not fully eluci-

dated. Although the significance is unknown, 26% of ATL

patients have been reported to have PDCD1 mutations (14).

Other reports have shown a tendency toward a poor overall

survival (OS) in patients with neoplastic PD-L1 expression,

while PD-L1 expression in non-malignant stromal cells was

reported to be associated with a better OS (19). PD-1/PD-L1

blockade may affect not only malignant but also non-

malignant bystanders, so the decision to administer these

drugs to ATL patients should be carefully considered.

The percentage of abnormal lymphocytes in the peripheral

blood required to meet the criteria of smoldering ATL is a

mere 5% (20). Therefore, distinguishing ACs from those

with smoldering ATL among HTLV-1-infected populations is

difficult, and overlapping cases may exist (21, 22). Further-

more, smoldering ATL patients may be underdiagnosed, as

the automatic analyzers frequently used for the WBC differ-

ential analysis in real-world practice often fail to detect the

small numbers of abnormal lymphocytes that can be found

by microscopic examinations. An automatic analyzer was

also used to obtain WBC differentials in the present case, so

the patient having had smoldering ATL before nivolumab

administration cannot be ruled out. Therefore, whether this

patient developed acute ATL from smoldering ATL or from

being an AC is unclear. In a previous report, 67 NSCLC pa-

tients were tested for HTLV-1 antibodies, and 3 (4.5%) of

these individuals were found to be HTLV-1 ACs. These

three patients were treated with PD-1 inhibitors for lung

cancer but did not show progression to ATL or development

of other HTLV-1-associated diseases (23). In contrast, an-

other report described a case of rapid progression of ATL

after nivolumab administration in three patients, one of

whom progressed from smoldering ATL to acute ATL (8).

Though the detailed analysis of these cases revealed no uni-

fying pathophysiology, the authors speculated that rapid ex-

pansion of the ATL cells reflected an unanticipated loss of

ATL suppression triggered by PD-1 blockade (24). Similar

to these cases, our patient likely progressed to acute ATL

due to Nivolumab administration. However, because our

study is a report of a single patient, the possibility that acute

ATL developed coincidentally at the timing of nivolumab

administration must also be considered.

Immunotherapy including PD-1 inhibition has shown re-

markable efficacy in cancer patients. However, hyperpro-

gressive disease may occur in a proportion of cases, and

those with an HTLV-1 AC status or smoldering ATL may be

at risk of developing acute ATL. Thus, screening for

HTLV-1 before treatment with ICIs may be useful for identi-

fying patients at risk of acute ATL development, and consul-

tations with a hematologist beforehand are advised in pa-

tients who are seropositive for HTLV-1.
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