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Abstract

CASE REPORT

A 71-year-old Japanese woman with a history of theumatoid arthritis of 50 years’ duration was admitted to
our hospital with refractory diarrhea. Endoscopic biopsy revealed AA amyloid deposition in the large in-
testine. Although the patient had been prescribed 5 tumor necrosis factor inhibitors over the past 10 years,
rheumatoid arthritis was poorly controlled, with a Disease Activity Score 28 using C-reactive protein score of
6.52 on admission. Treatment with tocilizumab (8 mg/kg every 2 weeks) was initiated, but this was inef-
fective. After 3 months, abatacept (cytotoxic T-lymphocyte—associated antigen 4 immunoglobulin) was
initiated (750 mg/mo) and the patient’s diarrhea began to improve. After 3 months of abatacept treatment,
serum albumin, C-reactive protein, and serum amyloid A levels had all decreased to within normal ranges.
After 3 years of abatacept treatment, a repeat biopsy of the large intestine revealed a marked improvement in
amyloid deposition. Interleukin 6 is a key factor in AA amyloid formation, but this case suggests that T-cell
activation increases the production of cytokines (including interleukin 6) via a mechanism involving
cytotoxic T-lymphocyte—associated antigen 4, resulting in a second key factor of AA amyloid formation.
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A amyloidosis is characterized by insol-
A uble plaque deposits in organs; these

plaques are composed mainly of serum
amyloid A (SAA)." The most rational treatment
of AA amyloidosis is to inhibit the production of
SAA” Okuda’ and Hattori et al* reported that
tocilizumab (TCZ) can decrease AA amyloidosis
in the gastrointestinal system in patients with
rheumatoid arthritis (RA). However, we encoun-
tered a case that exhibited the effectiveness of aba-
tacept (ABT) for protein-losing enteropathy
secondary to AA amyloidosis refractory to 5 tu-
mor necrosis factor (TNF) inhibitors and TCZ.

CASE REPORT

A 71-year-old Japanese woman with RA was
admitted to our hospital with refractory diar-
rhea. Rheumatoid arthritis had been diagnosed

at the age of 21, and nonsteroidal anti-
inflammatory drugs had been the main treat-
ment. At the age of 59, the patient began tak-
ing prednisolone (20 mg/d) and methotrexate
(8 mg/wk). At the age of 60, she underwent
bilateral knee replacement surgery, after which
infliximab (3 mg/kg every 2 months) was initi-
ated but infliximab was discontinued because
of facial flushing and shortness of breath. At
the age of 63, the patient began taking etaner-
cept (25 mg twice a week); disease activity
seemed to subside, but the patient complained
of pain in her fingers. Therefore, when the pa-
tient was 69 years old, she was switched from
etanercept to certolizumab pegol (400 mg/
mo), but this was not effective. At the age of
70, she began taking golimumab (100 mg/
mo) and adalimumab (40 mg every 2 weeks),
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but these were also ineffective. At the age of 71
years, the patient tried certolizumab pegol
again, but refractory diarrhea occurred
(Figure 1).

On admission, the patient, a nonsmoker,
was 154 cm tall and weighed 81.8 kg (body
mass index, 40 kg/m?) with a blood pressure
of 136/72 mm Hg and a temperature of
36.7°C. Her hands, feet, and ankles were
deformed and severely swollen bilaterally,
with edema in the lower extremities.

Laboratory findings were as follows: white
blood cell count, 10,300/puL(normal range,
3,300-8,600/uL); red blood cell count,
390x 10%/uL(normal range, 386 to 492x10%
uL); hemoglobin level, 12.5 g/dL(normal range,
11.6 to 14.8 g/dL); platelet count, 33.9x 10/
puL(mormal range, 15.8 to 34.8x 103/uL); total
protein level, 2.9 g/dL(normal range, 6.6 to
8.1 g/dl); albumin level, 1.1 g/dL(normal
range, 4.1 to 5.1 g/dL); serum urea nitrogen
level, 19 mg/dL; serum creatinine level, 0.6
mg/dL(normal range, 0.4 to 0.8 mg/dL); eryth-
rocyte sedimentation rate, 60 mm/h(normal
range, 3 to 15 mm/h), C-reactive protein
(CRP) level, 1.1 mg/dL(normal range, <0.14
mg/dL); rheumatoid factor, 20 U/mL (normal
range, 0 to 15 U/mL); matrix metalloprotease-
3(MMP-3) level, 15 pg/mlL(normal range, 4.1-
5.1 g/dL); anti—cyclic citrullinated peptide anti-
body level, 175 U/mL (normal range, <4.5 U/
mL); SAA level, 51.3 pg/mL (normal range,
<8.0 pg/mL); IgG level, 192 mg/dL(normal
range, 861-1,747 mg/dL); IgA level, 87.1 mg/
dL(normal range, 93-393 mg/dL); and IgM
level, 23.8 mg/dL(normal range, 50 to 269
mg/dL).

Urinary protein excretion was 0.3 g/d, and
urinary sediment contained 11 to 30 erythro-
cytes per high power field.

We performed an endoscopic biopsy of
the large intestine. Congo red staining was
positive for the thickened walls of small
arteries, muscularis mucosae, and surround-
ing tissues in the subserosal layerand revealed
apple green birefringence under polarizing
light. Immunohistochemical staining was pos-
itive for AA but negative for kappa and
lambda chains, B, microglobulin, and trans-
thyretin (Figure 2A). Protein-losing enteropa-
thy secondary to AA amyloidosis was
diagnosed. Because RA was poorly controlled,
with a Disease Activity Score 28 using CRP

score of 6.52 on admission, we initiated treat-
ment with TCZ (8 mg/kg every 2 weeks).
Neither RA disease activity nor intractable
diarrhea subsided, and SAA levels increased
to 182 pg/mL. After 3 months, TCZ was dis-
continued after the development of a severe
systemic allergic reaction. We then tried ABT
(750 mg/mo). Intractable diarrhea began to
improve (Figure 1B). After 3 months, serum
albumin, CRP, and SAA levels had all normal-
ized. A repeat biopsy of the large intestine 3
years since the initiation of ABT therapy
revealed a marked reduction in amyloid depo-
sition (Figure 2B). Cytokines (ITNF-o and
interleukin [IL] 6) also reflect disease activity
and are improved (Figure 1A).

DISCUSSION

Gillmore et al” reported that when SAA con-
centrations in the blood were controlled at
less than 10 mg/L, amyloid deposits in the
organs decreased and the 10-year survival
rate was good (~90%), whereas in patients
with SAA concentrations 10 mg/L or higher,
the 10-year survival rate was approximately
40%. Inhibiting SAA production is therefore
the most rational treatment of AA amyloid-
osis. Treatments of AA amyloidosis involving
biologics have recently shown promise.’
Several studies and case reports”® have sug-
gested that TCZ is useful in treating RA
complicated by AA amyloidosis. Okuda
et al” conducted a nationwide survey of 199
Japanese patients with AA amyloidosis. Bio-
logics were used to treat 97 patients
(48.7%): TCZ was administered to 66 pa-
tients, with 95.5% exhibiting good responses;
anti-TNF agents were administered to 27 pa-
tients, with 74.1% exhibiting good responses;
and ABT was administered to 4 patients, with
75% exhibiting good responses. The efficacy
of TCZ was significantly better than that of
TNF inhibitors (P=.007). In addition, Hagi-
hara et al” found that IL-6 is necessary for
the synergistic induction of the SAA gene
by IL-6, IL-1f, and TNF-a.

Only 1 study’ to date has examined the
effectiveness of ABT for AA amyloidosis refrac-
tory to TNF inhibitors with or without TCZ.
Nakamura et al reported that ABT was effec-
tive against AA amyloidosis secondary to RA
in 2 patients. In one patient, refractory diar-
thea occurred 5 years after initiating
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FIGURE 1. A, Entire clinical course of the patient. B, Clinical course over the past 3 years. ABT = aba-
tacept; ADA = adalimumab; CRP = C-reactive protein(normal range, <0.14 mg/dL); CZP = certoli-
zumab pegol; ETN = etanercept; GLM = golimumab; IL = interleukin; IL-1 B(normal range, <10 pg/mL);
[L-6(normal range, <4.0pg/mL); INF = infliximab; MTX = methotrexate; SAA = serum amyloid
A(normal range, <80 pg/mL); sAlb = serum albumin(normal range, 4.1-5.1 g/dL); TNF-a. = tumor
necrosis factor-au(normal range, 1.5-12.0 pg/mL); TCZ = tocilizumab.
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FIGURE 2. Endoscopic biopsy (second biopsy) of the large intestine at 3 years' follow-up since the
initiation of abatacept therapy was performed. Amyloid deposition resolved as compared with the first
biopsy. Panel A shows first biopsy. Panel C shows second biopsy. Panel B shows the magnification of panel
A. Panel D shows the magnification of panel C. HE = hematoxylin and eosin.

etanercept and endoscopic biopsy revealed AA  other patient, renal dysfunction and protein-

amyloid deposition in the gastrointestinal
tract. After ABT administration, disease activ-
ity of RA and diarrhea subsided and amyloid
deposition was reduced after 1 year. In the

uria occurred and renal biopsy revealed AA
amyloid deposition. Etanercept and TCZ
were administered sequentially, but renal
function continued to decline. After switching
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FIGURE 3. Schematic illustrating the relationship between biologics and AA amyloidosis. Abatacept contains
the extracellular domain of human cytotoxic T-lymphocyte—associated antigen 4. It inhibits T-lymphocyte
activation by selectively binding to CD80 and CD86, thereby blocking interaction with CD28 and sup-
pressing the production of cytokines such as interleukin (IL) 6 and tumor necrosis factor-a. (TNF-at). APC =
antigen presenting cell; IFN-y = interferon-gamma; MHC = major histocompatibility complex; RANKL =
Receptor activator of nuclear factor kappa-B ligand; SAA = serum amyloid A; TCR = T cell receptor.

to ABT, proteinuria decreased and renal func-
tion deterioration halted. After 2 years, a bi-
opsy of the gastrointestinal tract revealed
deposition of AA amyloid equal to that
revealed by the first biopsy.”

Abatacept consists of the extracellular domain
of human cytotoxic T-lymphocyte—associated
antigen 4. It inhibits T-cell activation by selec-
tively binding to CD80 and CD86, thereby block-
ing interaction with CD28 and suppressing the
production of cytokines such as IL-6 and TNF-
a., resulting in effective treatment of RA with AA

amyloidosis (Figure 3).'""*

STATEMENT OF ETHICS

The present report was produced in conformity
with the Declaration of Helsinki, and the patient
gave consent for this case report to be published.

CONCLUSION

We encountered a case of AA amyloidosis—re-
lated protein-losing enteropathy resulting in
diarrhea and hypoalbuminemia, which was re-
fractory to TCZ. Soon after the administration
of ABT, diarrhea and hypoalbuminemia sub-
sided. After 3 vyears, endoscopic biopsy
confirmed that amyloid deposition in the large
intestine had resolved. The 1L-6 receptor anti-
body derivative TCZ can treat AA amyloidosis
by markedly decreasing SAA by blocking IL-6,
which may be a key factor in amyloidosis. How-
ever, the present case suggests that T-cell activa-
tion via a mechanism involving cytotoxic
T-lymphocyte—associated antigen 4 increases
the production of cytokines including IL-6,
resulting in the second key factor of AA amyloid
formation (Figure 3).
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ABT = abatacept; CRP = C-
reactive protein; IL = interleukin; RA = rheumatoid arthritis;
SAA = serum amyloid A; TCZ = tocilizumab; TNF = tumor
necrosis factor
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