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Hematologic malignancies and lymphoproliferative dis-

orders have been reported after using tumor necrosis fac-

tor-α inhibitor in patients suffering from spondyloar-

thropathy. Previously reported cases were treated by using 

infliximab and etanercept. Usually, it takes approximately 

several months for leukemia or lymphoproliferative dis-

orders to occur after the application of those agents. 

However, we report a case of acute myeloid leukemia that 

developed after short term usage of adalimumab in a pa-

tient suffering from psoriatic arthritis.
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Introduction

 Psoriasis mainly contains erythematous and scaled skin man-

ifestation, and is a chronic inflammatory disease that could 

target joints. In psoriatic arthritis, symptoms of arthritis and 

skin lesions can be improved by prescribing tumor necrosis 

factor-α (TNF-α) inhibitor. Psoriasis occasionally leads to 

skin cancer or lymphoproliferative disorder. However, there 

have been no cases described that led to acute myeloid leuke-

mia (AML) after application of adalimumab in patient of 

psoriatic arthritis, while some cases of AML have been re-

ported which occurred to patient of juvenile rheumatoid arthri-

tis who received adalimumab. We report a 45 year-old man 

who developed AML after receiving adalimumab for three 

months, as the patient did not show response to conventional 

therapy to treat psoriatic arthritis.

Case Report

 A 45 year-old male patient who had erythematous and scaled 

skin lesions on his scalp for three years was treated under the 

impression of seborrheic dermatitis for 1 year. About two 

years ago, this patient began to suffer from polyarthralgia.

 At that time, rheumatoid factor, anti-cyclic citrullinated pep-

tide antibody and all anti-extractable nuclear antigen anti-

bodies showed negative results except one positive result of 

FANA, for which the titer was 1:200 and was of a speckled 

type. In addition, the skin lesions revealed the psoriatic 

pattern.

 There was no swelling and tenderness at the painful spots 

of polyarthralgia nor were there any unusual findings in phys-

ical examination. However, increased erythrocyte sed-

imentation rate (ESR) and C-reactive protein (CRP) were ob-

served in the laboratory data. Enthesopathy were detected by 

the bone scan and minimal sclerosis at the left side was 

viewed on plain film of sacroiliac joint (Fig. 1).

 The patient was diagnosed to have psoriatic arthritis by prov-

ing psoriasis based on the skin biopsy. After medicines such 

as non-steroidal anti-inflammatory drugs, methotrexate, pre-

dnisolone, and hydroxychloroquine were prescribed, symp-

toms including arthralgia improved.

 Although back pain improved, regions of arthralgia increased 

and laboratory data revealed increase in ESR, CRP after nine 
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Figure 1. Bone scan shows multi-

ple enthesopathy at the site of the 

left elbow, the lesser trochanters of 

both femurs, the right knee, and 

both ankles. Sacroiliac joint plain 

film indicates minimal sclerosis on 

the left upper side (white arrow). 

However, there was no definite joint 

space widening or erosion.

Figure 2. Bone marrow biopsy (A, 100×) and smear (B, 1,000×) were derived from the posterior superior iliac spine. As a result, 

the bone marrow biopsy showed 80% cellularity (A). Bone marrow smear shows cluster of leukemic cells (B).

Figure 3. Chromosome study demonstrates translocation between 

the short arm of chromosome 6 and the long arm of chromosome 

9, and translocation between the short arm of chromosome 10 and 

the short arm of chromosome 16.

months of prior treatment. Subsequently adalimumab was pre-

scribed 40 mg every other week. Following that, polyarthralgia 

pain diminished, and psoriatic skin lesion reduced in size. 

Along with improved symptoms, ESR and CRP decreased.

 After three months from initial adalimumab application, the 

patient complained of dry cough. On physical examination, 

the breathing sound was clear. Imaging studies and laboratory 

data which included complete blood cell count (CBC), blood 

chemistries were done. Mild leukocytosis and increased ESR 

and CRP were observed. On chest X-ray and computed to-

mography, pneumonia on left lower lobe was discovered. 

Adalimumab and methotrexate were then stopped as pneumo-

nia was detected, and instead, antibiotic treatment was 

administered. It took two weeks to cure pneumonia. After 5 

weeks from discharge, anemia and 2% of immature cell were 

detected on laboratory finding of peripheral blood (PB) smear. 

Thereafter the patient was transferred to our hospital for a 

medical examination analyzing hematologic malignancy. On 
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physical examination, there were no abnormal finding except 

swelling of right hand. Chest X-ray was taken, and lung pa-

renchyma displayed no pneumonic infiltration. He was diag-

nosed with myeloblastic leukemia with maturation from bone 

marrow biopsy examination (Fig. 2). Chromosome analysis of 

bone marrow showed its abnormality of t(6;9) and t(10;16) 

(Fig. 3). He took chemotherapy with the prescribed idarubicin, 

enocitabine regimen. Neutropenia developed after chemo-

therapy and the patient expired by sepsis. Sepsis was initiated 

three weeks from initial chemotherapy. 

Discussion

 TNF-α inhibitors are used not only for rheumatic disease 

but also for remission of inflammatory bowel disease and 

psoriasis in dermatology and gastroenterology areas. In these 

fields, some cases of TNF-α inhibitors-related-leukemia have 

been reported (1-6).

 Even in these cases, leukemia appeared at least three months 

after treating with TNF-α inhibitor in patient who did not 

respond to conventional therapy. The points to be considered 

in this case are the following: the history of underlying psor-

iasis, the treatment by adalimumab, as well as its dosage and 

duration. A compounding problem in interpreting the relation-

ship between the malignancy and TNF-α inhibitors is that 

psoriatic arthritis itself can cause malignancy regardless of 

TNF-α inhibitors. Until nowadays, data of dosage and dura-

tion about adalimumab-related-malignancy were not accumu-

lated enough. One study analysed malignancies related to TNF 

α inhibitors, especially about infliximab and etanercept. In 

this study, the median time to diagnose malignancy from the 

start of infliximab was thirty months and the median time to 

diagnose malignancy from start of etanercept was twenty eight 

months (7).

 On the basis of other studies, patients with rheumatoid arthri-

tis were at an increased risk of lymphoma and leukemia with 

the standardized incidence ratio of 2.0 and 2.2, respectively 

(8). Uncommonly, ankylosing spondylitis accompanies hema-

tologic malignancy. In particular, there are some cases that 

were accompanied by leukemia. Also, the hypothesis that 

HLA-B27 contributes to pathogenesis of those malignancies 

exists (9). In psoriasis, skin cancer and lymphoproliferative 

disorder are the two most commonly associated malignancies. 

In one study, patients of acute leukemia who already had un-

derlying psoriasis experienced hypergranular promyelocytic 

leukemia as the most common type of AML in the group (10).

 In other studies about malignancies which appeared after pre-

scribing TNF-α inhibitor, malignancies associated with adali-

mumab were rarely reported. One case of hepatosplenic T cell 

lymphoma was reported which occurred after eight months of 

adalimumab usage to patient of ulcerative colitis (7). Not 

enough data has been collected to prove whether or not adali-

mumab causes leukemia due to its recent assimilation to main-

stream drugs such as inflixmab or etanercept. 

 According to a systematic review and meta-analysis, the ma-

lignancies are significantly more common in patients treated 

with higher doses of TNF-α inhibitors than in patients who 

received lower doses (11).

 Several chemotherapy agents such as alkylating agents and 

topoisomerase agents can cause therapy-related leukemia. 

Many hermatologic malignancies associated with chemo-

therapy commonly occur within 2 to 10 years after initiation 

of the treatment (12,13). However, in cases of TNF-α in-

hibitors-associated-leukemia, most of them have been reported 

within several months after the usage of those agents (2-6). 

 The most prevalent type of AML associated with psoriasis 

is hypergranular promyelocytic leukemia with chromosome 

abnormality on t(15:17). Unexpectedly in our case, AML was 

found only three months after application of adalimumab and 

AML with chromosome abnormalities were found on t(6:9) 

and t(10:16). Therefore, despite the short period of treatment, 

adalimumab may have contributed to the occurrence of AML. 

We propose the hypothesis that adalimumab could contribute 

to promote AML in patients who have psoriatic arthritis.

 So far, the mechanism of possible promotion of leukemia by 

TNF-alpha is not well understood. There were no laboratory 

or imaging tools which could distinguish between the causes 

of leukemia; whether it developed as the natural course of un-

derlying disease, the side effect of TNF-  inhibitors, or de 

novo. 

Summary

 This case presents the possibility of induced AML in psori-

atic arthritis by adalimumab even with a short duration of 

treatment.
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