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Successful treatment of AA amyloidosis B

with tocilizumab, resulting in the disappearance
of amyloid deposits: a case-based review

Marina Tortosa-Cabanas' ®, José Acosta Batlle?, Cristian Perna>* and Javier Bachiller-Corral'#

Abstract

Background AA amyloidosis is a multisystem disease characterized by the deposition of serum amyloid A protein,
which is secondary to chronic inflammation. Tocilizumab (an interleukin-6 inhibitor monoclonal antibody) was effec-
tive in suppressing inflammation, normalizing serum amyloid A protein levels, and inducing remission in patients
with amyloidosis. Recently, tocilizumab treatment has been associated with the disappearance of amyloid deposits.

Case presentation A 61-year-old woman was referred to our hospital in 2011 due to oligoarthritis of both knees
and elevation of acute-phase reactants. Corticosteroids and methotrexate were prescribed for the possibility of poly-
myalgia rheumatica, without clinical response. Two years later, the patient presented with foamy urine, nocturia,
sweating, and dizziness. An elevated C-reactive protein (CRP), erythrocyte sedimentation rate, and nephrotic-range
proteinuria were found. Autoantibodies and complements levels were normal. No signs of acute infections or cardio-
vascular disease were evidenced and amyloidosis was suspected. Rectal and oral mucosa biopsies were performed
and amyloid AA deposits were detected in both. Magnetic resonance imaging (MRI) of the right knee showed
arthropathy due to amyloid deposition. Intravenous monthly tocilizumab was prescribed with rapid improvement

of CRP, proteinuria, and nephrotic syndrome symptoms. Arthritis also improved significantly. Two years later, a new
biopsy of the rectal mucosa did not show amyloid deposits and the right knee MRI was normal, without evidence

of amyloid synovitis. In 2017, isotopic synoviorthesis of both knees was performed due to repeated episodes of arthri-
tis. Eight years after the start of Tocilizumab, the patient continues treatment and remains clinically stable, with no evi-
dence of recurrence.

Conclusions Tocilizumab treatment controls chronic inflammatory disease and improves symptoms of AA amyloi-
dosis. According to the latest evidence, long-term treatment with tocilizumab may remove amyloid deposits from tis-
sues, leading to a definitive cure for this disease. To our knowledge, this is the first case of regression of amyloid
deposits both in biopsy and magnetic resonance after treatment with tocilizumab.

Keywords Amyloid A amyloidosis, Serum amyloid A protein, Nephrotic syndrome, Oligoarthritis, IL-6 inhibitor,
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Introduction
AA amyloidosis is a multisystemic disorder character-
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of amyloid into cross-p-sheet fibrillar deposits. There-
fore, amyloid production and deposition are associated
with chronic inflammation, usually secondary to infec-
tions (tuberculosis), inflammatory disorders especially
rheumatoid arthritis (RA), or some tumors such as renal
carcinoma and Castleman’s disease [1, 2].

Amyloid deposition occurs in all tissues of the human
body. However, the kidneys are most frequently involved,
with proteinuria as a first clinical manifestation in almost
95% of patients. Around 50% of patients present with
nephrotic syndrome, which can lead to end-stage renal
failure [1, 3].

Biopsy is considered the gold standard for diagnosis
and samples are usually taken from abdominal fat, kid-
ney, oral mucosa, rectal mucosa, or bone marrow. Amy-
loid appears deep red on light microscopy and shows
apple-green birefringence under polarized light following
Congo red staining [1, 2]. Immunohistochemistry may
specifically reveal AA protein in the deposits.

Current AA amyloid treatment is based on the control
of the inflammatory response associated with the under-
lying disease. Since amyloid protein has considerable
resistance to degradation because of its f-sheet structure
[1, 2], the primary goal of therapy has been normaliz-
ing SAA protein levels, not clearing the already existing
amyloid deposits [1, 2, 4]. However, novel therapies are
showing promising results in the dissolution of amyloid
protein deposits [1, 2, 4] and among these, tocilizumab
seems to be the most effective [5, 6].

In this report, we describe a case of AA amyloidosis
with clinical remission and disappearance of amyloid
deposits after tocilizumab treatment and present a litera-
ture review.

Case presentation
A 61-year-old overweight Caucasic woman with a history
of hypothyroidism treated with levothyroxine, presented
in our Rheumatology clinic in September 2011 with
acute inflammatory pain in the cervical region, shoul-
ders, and hips, functional limitation of the shoulder and
pelvic girdle and knee swelling. Polymyalgia rheumatica
was suspected. Laboratory tests showed an elevation of
acute-phase reactants with an erythrocyte sedimenta-
tion rate (ESR) of 96 mm/h (reference range 0-20) and
a C-Reactive protein (CRP) of 225 mg/L (reference range
0-5). Rheumatoid factor, anti-cyclic citrullinated peptide
antibodies, antinuclear antibodies, extractable nucleus
antibodies, anti-neutrophil cytoplasmic antibodies, viral
serologies (hepatitis B virus, hepatitis C virus, human
immunodeficiency virus), and HLA-B27 were negative.
Immunoglobulins and complement levels were normal.
Corticosteroids, up to 30 mg/day, were prescribed,
with minimal clinical improvement and persistent
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elevation of acute-phase reactants. Serum tumor
markers and whole-body computed tomography
(CT) showed no significant findings. Temporal artery
ultrasound and temporal artery biopsy were nega-
tive. Panendoscopy and PET-CT revealed no relevant
findings.

Several knee arthrocentesis were performed. The syno-
vial fluid had inflammatory characteristics (5000—12,000
leucocytes/microliter) and no crystals were visualized
by optical microscopy. Joint symptoms improved after
local infiltration of triamcinolone but rapidly recurred,
so treatment with subcutaneous methotrexate up to
15 mg weekly was prescribed. A year later, due to a lack
of improvement, methotrexate was withdrawn.

After 2 years with arthritis and elevated acute phase
reactants, the patient referred new onset of nausea, epi-
gastric pain, alternating constipation and diarrhea, foamy
urine, nocturia, sweating, and dizziness. Laboratory tests
showed an ESR of 123 mm/h (reference range 0-20),
CRP 192 mg/L (reference range 0-5), and proteinu-
ria that increased rapidly until it reached the nephrotic
range (peak proteinuria/creatinuria 9992 mg/g in Febru-
ary 2014, reference range <500). Normal renal function
was maintained. Autoantibodies and complements levels
were normal. No signs of acute infections or cardiovas-
cular disease were evidenced and amyloidosis was sus-
pected. Rectal and oral mucosa biopsies were preferred
over renal biopsy due to the lower risk of complications.
Deposits of amorphous eosinophilic material which
stained deep red with Congo Red were detected in both.
Immunohistochemistry demonstrated that AA protein
was present in the deposits, and systemic amyloidosis
was diagnosed (Fig. 1). The Mantoux test was negative.
Whole-body scintigraphy, electromyogram and echocar-
diogram revealed no significant findings. In a repeat
whole-body CT no abnormalities were visualized. Mag-
netic resonance imaging (MRI) of the right knee was per-
formed with findings suggestive of amyloid arthropathy
(Fig. 2).

Due to the persistence of inflammatory arthritis of the
knee (not meeting the criteria for RA) and the diagnosis
of secondary amyloidosis, intravenous tocilizumab 8 mg/
kg every 4 weeks was initiated in March 2014 and pred-
nisone 10 mg/day was maintained.

In the following months, progressive improvement in
symptoms and a rapid decrease in ESR, CRP, and pro-
teinuria (Fig. 3) were noted. Twelve months after the start
of tocilizumab, the patient had proteinuria/creatinuria
values <3000 mg/g. At 24 months, proteinuria had com-
pletely disappeared.

SAA protein was not measured in the pre-tocilizumab
phase. Following the initiation of tocilizumab, SAA pro-
tein was measured repeatedly. Values were always under
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Fig. 1 Rectal biopsies prior to tocilizumab treatment (A, B) and after 2 years of treatment (C, D). With HE stain (A), tiny eosinophilic deposits
in vascular vessels of the lamina propria (arrow) and superficial area (arrowhead) are intensely highlighted with AA-protein immunohistochemistry
(B). No deposits were found either with HE (C) or following immnunohistochemical procedures (D) after treatment

Fig. 2 MRI pretreatment. Sagittal T1-w fast spin echo (FSE) image (A), fat-suppressed proton density (FS PD) FSE image (B), T2-w FSE image

(€), and T2-w gradient recalled echo (GRE) image (D). In the articular recesses, a thickening of the synovium is identified, with multiple nodules
isointense to the muscle in T1-w FSE and FS PD-w FSE, hypointense in T2-w FSE and without signal loss in T2-w GRE, in relation to amyloid deposits
(arrows). Joint effusion is also found
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Fig. 3 Proteinuria/creatinuria over time. Blue arrow: start of tocilizumab

10 mg/L with a progressive decrease until levels <1 mg/L
were detected after 1 year of treatment.

A right knee MRI performed 4 months after starting
tocilizumab showed a significant decrease in the size and
number of amyloid deposits (Fig. 4). In January 2016, a
follow-up MRI showed complete disappearance of amy-
loid deposits (Fig. 5).

Two years after the initial biopsy, a follow-up rectal
mucosa biopsy did not reveal amyloid deposits or AA
protein positivity (Fig. 1).

Despite the favorable response of the amyloid depos-
its and kidney involvement, the patient maintained
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repeated episodes of mild knee arthritis. Isotopic syn-
oviorthesis was therefore performed on both knees
in 2017, leading to a decrease in the frequency of
flare-ups.

Currently, 8 years after the diagnosis of AA amyloido-
sis, the patient is receiving treatment with subcutane-
ous tocilizumab 162 mg every 9 days only. No clinical
flare-ups have been documented in the last 5 years.
Acute phase reactants remain within the normal range
and no recurrence of proteinuria has been observed.
Serum amyloid A protein has remained<1.0 mg/L
since March 2015.

Fig. 4 MRI after 4 months of treatment with tocilizumab. Sagittal T1-w FSE image (A) and FS PD-w FSE image (B). In the joint recesses, a thickening
of the synovium is identified with a significant decrease in the size and number of amyloid deposits. In the superior hoffatic and suprapatellar
recesses, a nodule isointense to the muscle persists on T1-w FSE and FS PD-w FSE (arrows). Joint effusion is also found
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Fig. 5 MRI after 22 months of treatment with tocilizumab. Sagittal T1-w FSE image (A) and FS PD-w FSE image (B). Complete disappearance
of amyloid deposits. Only mild synovial thickening and effusion are seen (arrows)

Discussion and literature review

To our knowledge, this is the first case of the disappear-
ance of amyloid deposits both in biopsy and magnetic
resonance images after treatment with tocilizumab.

The association of AA amyloidosis with rheumatic
diseases has been extensively described, especially for
RA. Currently, the incidence of amyloidosis in these
pathologies is decreasing, due to better control of
inflammation at the onset of the disease and the avail-
ability of new therapies such as biological drugs [1, 3].

The serum concentration of SAA closely reflects
the activity of chronic inflammatory diseases [7]. The
median plasma concentration of SAA in healthy peo-
ple is less than 3 mg/L and can increase to more than
1000 mg/mL during an acute-phase response [8]. Tar-
geted anti-inflammatory treatment aimed at promoting
a sustained and complete normalization of circulat-
ing SAA levels prevents progressive amyloid deposi-
tion and protects renal function [1]. Gillmore et al. [7]
reported that in AA amyloidosis, when SAA concen-
trations were less than 10 mg/L, the levels of amyloid
deposits in the organs decreased and survival improved
to 90% at 10 years versus 40% at 10 years in patients
with SAA levels of 10 mg/L or higher.

Conventional disease-modifying agents (azathio-
prine, cyclosporine, cyclophosphamide, and corticos-
teroids) did not achieve a satisfactory suppression of
SAA levels in many active cases. TNF inhibitors and
abatacept reduce SAA levels, but complete normali-
zation is rare, and clinical response is not always evi-
denced [4, 9].

Of the drugs used in arthritis-related AA amyloidosis,
tocilizumab (an IL-6 receptor monoclonal antibody)
has been associated with the best clinical outcomes. It
not only improves all clinical features of AA amyloi-
dosis but also normalizes SAA levels and can lead to
a reduction of the deposits [10]. A comparison of the

efficacy of tocilizumab, anti-TNF, and other biological
therapies, showed a greater utility of tocilizumab [5, 6].

The terms “tocilizumab” [Supplementary Concept] and
“amyloidosis” [Mesh] were used in PubMed identify-
ing 50 references in the English/Spanish literature, pub-
lished from September 2006 to September 2022. Articles
with no full text and review articles with no new cases
were not included. Cases of AA amyloidosis not related
to rheumatic diseases were excluded. We completed the
search manually, finding 4 additional case reports about
tocilizumab in AA amyloidosis secondary to rheumatic
diseases. Finally, we selected 35 cases for detailed review
[11-46] as represented in Fig. 6. The efficacy of tocili-
zumab has been described principally in patients with
RA [11-26], but also in AA amyloidosis secondary to sys-
temic juvenile idiopathic arthritis [26—30], familial Medi-
terranean fever [31-36] psoriatic arthritis [26, 37, 38],
ankylosing spondylitis [39], Still's disease [40], Muckle-
Wells syndrome [41], Behget’s syndrome [42-44], pol-
yarteritis nodosa [45], and Takayasu arteritis [46]. Some
of the studies report a long-term efficacy [12, 18, 32, 34,
35,37, 39,41, 47] of up to 9 years.

In 11 case reports of patients treated with tocilizumab
[10, 12-14, 21, 25, 29, 33, 34, 40, 45] a follow-up biopsy
was performed and a reduction or disappearance of the
deposits was also observed. Lane et al. [10] analyzed
pre- and on-treatment serial scintigraphy scans in 20
patients with AA amyloidosis, showing that AA amyloid
deposits either regressed or did not increase whilst on
tocilizumab. We have not identified other studies demon-
strating the disappearance of amyloid arthropathy in MR
images.

An important factor that may contribute to the effi-
cacy of tocilizumab is the early administration after the
diagnosis of amyloidosis [4, 46]. In our case, tocilizumab
was started 4 months after the onset of nephrotic-range
proteinuria.
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(“tocilizumab” [Supplementary concept]
AND “amyloidosis” [MeSH])

52 articles were found

—_—— -

35 case reports were

included

Fig. 6 Search strategy for review of the literature

Conclusions

In conclusion, we present a patient with chronic seron-
egative oligoarthritis and secondary AA amyloidosis
successfully treated with tocilizumab, with the disappear-
ance of the amyloid deposits in the rectal biopsy. Amyloid
often accumulates in the tissue in a patchy form, but the
regression of the deposits was also evidenced in the artic-
ular MRI. We have reviewed the prior evidence, and we
have found eleven case reports that describe a reduction
of the deposits in biopsy, but none have demonstrated
total nor partial disappearance of amyloid arthropathy
in MRI. To our knowledge, this is the first case of regres-
sion of amyloid deposits both in biopsy and MRI after
treatment with tocilizumab. The fact that the clearance
of the deposits is possible indicates we should aim for
a definitive cure for this disease, not only to control the
inflammation.
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