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Severe aplastic anemia in a patient with rheumatoid
arthritis after introduction of etanercept
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Abstract: A73-year-old female, diagnosed with rheumatoid arthritis (RA), complicated with severe levels of joint destruction, started etanercept
(ETN) because of high persistent RA disease activity. Although her articular symptoms dramatically improved, she developed marked
pancytopenia after the introduction of ETN. Bone marrow aspirate specimen revealed hypocellular marrow in three hematopoietic
series without atypical findings, which was compatible with aplastic anemia (AA). This is a rare case of severe pancytopenia due to

AA presumably induced by ETN.
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1. Introduction

Tumor necrosis factor-a (TNF-a)-blocking agents
have been recognized to be effective in the treatment
of refractory rheumatoid arthritis (RA) in recent years.
Etanercept (ETN) is a soluble TNF receptor fusion pro-
tein with immunoglobulin G1, which has been proven
to be effective in combination with MTX or in mono-
therapy in the treatment of RA [1]. ETN, as well as
TNF-a-blocking agents, shows excellent therapeutic
effects against RA. However various adverse effects
of ETN, especially reactivation of latent tuberculo-
sis [2] and Pneumocystis jiroveci pneumonia [3] due to
immunosuppression were widely known. Furthermore,
several reports suggest that TNF-a-blocking agents
may induce hematological disturbances. Although
several possible mechanisms have been suggested,
the exact mechanism of cytopenia induced by TNF-
a-blocking agents is not still clarified. As a possible
hypothesis, fluctuations of serum TNF-a levels might
be associated with apoptosis as well as necrosis and
lead to hematological disorders; Jurinsic et al. report-
ed that cell death effects of TNF-a with TNF receptor
-1(TNFR-1) and TNFR-2 in Raji cells (human Burkitt
lymphoma) [4].

In this study, we describe a 73-year-old female with
RA accompanied by severe pancytopenia due to aplas-
tic anemia, after introduction of ETN.

2. Case report

A 73-year-old female was diagnosed with RA based
on the presence of morning stiffness, tenderness and
swelling of systemic joints including the bilateral finger
joints in a local hospital in December 1999. Although
treated with several oral disease-modifying anti-rheu-
matic drugs (DMARDSs) including methotrexate (MTX),
high RA disease activity persisted. Administration of
infliximab (IFX) and methotrexate (8 mg/week) in Oc-
tober 2003 and her arthralgia dramatically improved. A
160 mg dose of IFX was given intravenously after 2, 6
and 14 weeks and every 8 weeks thereafter. However,
administration of IFX was discontinued in May 2005 be-
cause of skin eruptions. Subcutaneous injection of ETN
(25 mg twice weekly) was started in July 2005. There
were no contraindications to the use of IFX and ETN
in this patient; there were no signs of active or latent
tuberculosis infection on chest X-ray, tuberculin skin test
was negative, serum hepatitis B surface antigen and
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anti-hepatitis C antibodies were negative, electrocardi-
ography revealed no abnormalities, neither malignant
tumors nor demyelinating diseases were observed [5].
Slight anemia was found prior to the introduction of
ETN, however, neither leukopenia nor thrombocytope-
nia were observed (white blood cell count, 6,600/uL; he-
moglobin, 10.2 g/dl; platelet count, 184,000/pL; in June
2005). After the introduction of ETN, her articular symp-
toms improved. However, her platelet count was down
to 73,000/uL and administration of ETN was stopped
in February 2007. After that, MTX was also stopped
due to the development of interstitial pneumonia which
might be associated with MTX in March 2007. She was
diagnosed with RA complicating idiopathic thrombocy-
topenic purpura, then Helicobacter pylori eradication
therapy was done and 50 mg/day of prednisolone (PSL)
was started as a therapy for interstitial pneumonia. The
dose of PSL was then decreased gradually. The platelet
count dropped to 32,000/uL in June 2007 and remained
around 30,000/uL, although transiently increased to
around 100,000/uL thereafter. After the termination of
ETN, joint pain and swelling flared up again. Administra-
tion of tocilizumab (TCZ) (400 mg/body) was started in
May 2008 and a 400 mg dose of TCZ was given intra-
venously every 4 weeks thereafter. After the sixth TCZ
administration, leg ulcers which might be an adverse ef-
fect of TCZ, developed and TCZ was discontinued. The
progress of multiple joint destructions was observed,
and a left total shoulder arthroplasty was performed.
Based on patient’s strong will and enough informed con-
sent, injections of ETN at 25 mg a week was resumed
in mid March 2010 and her arthralgia was relieved. Four
weeks after the resumption of ETN, her platelet count
fell to 17,000/uL again. Administration of ETN was ter-
minated again and she was referred to our department
for further examination and treatment.

Physical examination at the referral to our depart-
ment revealed synovitis of bilateral wrist and finger
joints, compatible with persistent high disease activ-
ity of RA. Petechiae and subcutaneous bleeding were
observed on her extremities. Subconjuctival hemor-
rhage and conjunctival pallor were observed. Cervical
lymph nodes were not palpable. The results of labora-
tory tests were: white blood cell count, 4,100/uL (neu-
trophils 77.0%, lymphocytes 2.0%, monocytes 4.0%);
hemoglobin, 7.6 g/dl; platelet count, 17,000/uL; lactate
dehydrogenase, 342 IU/l; aspartate aminotransferase,
16 IU/L; alanine aminotransferase, 14 IU/L; alkaline
phosphatase, 273 IU/L; y-glutamyl transpeptidase,
12 IU/L, prothrombin time, 11.9 seconds; internation-
al normalized ratio, 0.90; activated partial thrombo-
plastin time, 21.6 seconds; C-reactive protein (CRP),
0.48 mg/dl; erythrocyte sedimentation rate, 97 mm/hour;

rheumatoid factor, 275 IU/mL; Matrix Metalloprotein-
ase-3, 196.7 ng/mL; anti-double-stranded DNA antibody
was negative (< 12 U/mL). Tests for protein and occult
blood in urine were both negative. The microscopic ex-
amination of the urine sediment demonstrated neither
red blood cells nor white blood cells. Anemia due to
subcutaneous bleeding was difficult to control and she
became transfusion-dependent. Computed tomogra-
phy (CT) revealed interstitial infiltrate in the lower lung
fields but negative for thoracic and abdominal lymph-
adenomegaly. The bone marrow aspirate was markedly
hypocelluar but there were no morphologic features of
dysplasia, which were compatible with AA. In addition,
large granular lymphocytes (LGLs) were detected in
bone marrow smears (Figure 1). LGLs were also found
in peripheral blood smears (Figure 2).
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LGLs detected in peripheral blood smears (May-Giemsa
stain, x1,000).
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Figure 2. Bone marrow specimen; showing hypocellular bone
marrow without dysplasia and large granular lymphocytes
(LGLs) (May-Giemsa stain, x1,000).
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The presence of EBV genome in LGLs was not de-
tected in situ hybridization study. LGL count gradually
increased to 840/uL at the highest during the admis-
sion. Immunophenotyping of LGLs demonstrated T-
cell phenotype and NK-cell phenotype almost equally.
Southern blot analysis for TCR gene rearrangement did
not reveal rearranged bands of the TCR-C(3 gene. Se-
rological tests for EBV were compatible with past infec-
tion (anti-viral capsid antigen (VCA) -IgG, 1:320; anti-
VCA-IgA, 1:10; anti-VCA-IgM, <1:10; anti-early antigen
(EA) -lgG, 1:10; anti-EA-IgA, <1:10; anti-Epstein-Barr
nuclear antigen-IgG antibody, 1:20). Quantification of
plasma EBV- deoxyribo- nucleic acid (DNA) (real-time
polymerase chain reaction (PCR)) revealed high EBV-
DNA copy numbers (295 copy /106cells). Cytomegalo-
virus antigenemia tests were negative. We diagnosed
the current patient with pancytopenia due to AA which
might be associated with GLPD, and started oral 50 mg/
day of cyclophosphamide (CPA). After the start of CPA,
LGL count decreased to 100/pL. Although pancytopenia
persisted, she remains in stable condition with transfu-
sion of packed red blood cells per two to three weeks.
The count of LGLs decreased after the start of CPA
(Table 1).

3. Discussion

Although TNF-a-blocking agents, including ETN, have
brought about a revolution in the treatment of RA and
other inflammatory diseases, various adverse effects
associated with ETN have been reported. Accoding to
postmarketing surveillance of ETN, conducted by Ja-
pan College of Rheumatology, most common adverse
effects are injection site reaction and rash. Other than
these, severe adverse effects, such as pneumonia
and malignant tumors were reported [6]. Furthermore,
other events such as demyelinating diseases, autoim-
mune disorders and hematological disorders are often

found [7]. Kaushik et al. reported a case of Ankylosing
spondylitis complicating membranous glomerulonephri-
tis after the introduction of ETN, and they suggested the
possibility of immune dysregulation by ETN with subse-
quent MGN [8].

AA is divided into two groups, idiopathic or second-
ary. The causes of seconday AA include drug-induced,
radiation and immunological factors. RA and anti-rheu-
matic drugs are considered to be risk factors for AA, re-
spectively. Especially, anti-rheumatic drugs such as gold
salts, D-penicillamine and non-steroidal anti-inflamma-
tory drugs (NSAIDs) are thought as causes of drug-in-
duced AA [9]. When patients with RA treated with anti-
rheumatic drugs are suffering from AA, it can be difficult
to distinguish between RA-related AA and drug-induced
AA. Although there were other possible causes, such
as RA itself and other drugs, we diagnosed the current
patient with AA associated with ETN based on the fact
that severe pancytopenia occurred in accordance with
the introduction of ETN and pancytopenia reworsened
when administration of ETN was resumed.

The mechanism of ETN-associated cytopenia is
not fully understood. Pathare et al. suggested three
possible mechanisms [10]. First, a cytokine-mediated
mechanism; TNF-a regulates granulocyte macrophage
colony-stimulating factor, therefore Blockade of TNF-a
is thought to suppress stem-cell differentiation. Alterna-
tively, drug-induced lupus-like syndrome is caused by
TNF-a-blocking agents. Finally, TNF-a-blocking agents
have direct toxic effects on the bone marrow. Juris-
ic et al. reported that a case of myelofiblosis with elevat-
ed serum TNF-a levels. Fibrosis is mediated by cytokine
network including TNF-a [11]. Therefore, fluctuation of
serum TNF-a concentration with TNF-a-blocking thera-
py might be involved in the pathogenesis of hematologic
disturbances in patients with RA.

AA after introduction of ETN has rarely been re-
ported. To the best of our knowledge, there have only
one report described by Kuruvilla J. et al. [12]. While

Table 1. Laboratory data and duration of etanercept, tocilizumab and cyclosporine.

TCZ
ETN 400mg/4 weeks ETN
25mg x 2/week — 25mg x 2/week
<> <>
Jul-06 Feb-07 Jun-07 Oct-07 May-08 Dec-08 Mar-10 Apr-10 Sep-10 Oct-10
WBC (/uL) 6,600 2,800 4,700 4,500 4,900 3,200 4,900 4,100 2,500 3,000 3,200 2,600
LGU (/uL) 550 840 740 100
Hb (g/dL) 102 8.5 6.6 9.5 9.4 8.5 7.6 7.8 8.1 79 7.4 8.6
PIt (/uL) 184,000 73,000 32,00 105,000 48,000 59,000 35,000 17,000 15,000 15,000 15,000 14,000

CsA 50mg/day -» —» —» —

Abbreviations: CsA, cyclosporine; ETN, etanercept; Hb, hemoglobin, LGL, large granular lymphocyte;

PIt, platelet count; TCZ, tocilizumab; WBC, white blood cell count.
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white blood cell count, haemoglobin and platelet count
had normalized after the termination of ETN in their
case, no recovery of blood cell counts were observed
even after the termination of ETN and the start of imm-
nosuppressive therapy in the presented our case. The
difference between the previously reported case by Ku-
ruvilla J et al. and the presented our case may be due
to total dosage of ETN; about 5 g of ETN was given
until pancytopenia developed in the presented our case,
while 1 g in the case described by Kuruvilla J et al. This
fact suggested that accumulated bone marrow toxicity
played an important role in the ETN-associated AA, and
it seemed important to discontinue ETN quickly if cyto-
penia developed during ETN therapy.

One possible cause of pancytopenia in this case is
reactivation of EBV, because high EBV-DNA copy num-
bers were detected. It is known that EBV infection can
become a cause of AA. According to the analysis report-
ed by Balanrraud N et al., eleven of forty-eight patients
with RA treated with ETN revealed increase of EBV viral
load, despite they concluded it was not statistically sig-
nificant change [13]. There are two reports describing
EBV-activation-associated adverse events of TNF-a-
blocking agents. One is EBV-associated Hodgkin-like
disease developed after the start of infliximab (IFX),
chimeric monoclonal antibody against TNF-a [14], and
the other is EBV-reactivation-associated disseminated
encephalomyelitis during IFX [15].

An interesting feature of this case is that relative-
ly-high LGLs were found in the peripheral blood and
bone marrow smears, which suggested the possibility
of granular lymphocyte proliferative disorder (GLPD).
This case did not meet completely the conventional
criteria for GLPD [16], because the count of LGL was
less than 2,000/uL, a monoclonal proliferation of LGL
could not be proven with southern blot analysis for
TCR gene rearrangement and EBV genome in LGLs
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