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ABSTRACT

A G2-year-old woman with a history of genetically
confirmed hyperimmunoglobulinaemia D and periodic
fever syndrome (HIDS) was admitted because of chronic
diarrhoea. During admission she developed a rapidly
progressive nephrotic syndrome. Reactive amyloid A
(AA) amyloidosis was confirmed after colonic and renal
biopsy which showed deposition of amyloid. After initial
treatment with high-dosed corticosteroids, therapy was
switched to anakinra, an IL-1 receptor antagonist, but
her symptoms persisted. After cessation of anakinra,
a marked exacerbation of the intestinal symptoms was
noted. Nine months after the initial diagnosis of reactive
amyloidosis without any amelioration of the symptoms and
a decreasing quality of life, our patient declined further
treatment and died soon after. This case demonstrates that
AA amyloidosis does occur in patients with HIDS and can
present with intestinal symptoms and proteinuria. Once
amyloidosis is diagnosed the goal of treatment is to prevent
further complications. In this case report we give an
overview of previous cases with amyloidosis complicating
HIDS with the treatments received and propose a step-up
treatment plan for future cases.
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INTRODUCTION

Hyperimmunoglobulinaemia D and periodic fever
syndrome (HIDS), a hereditary periodic fever syndrome,

What was known on this topic?

AA amyloidosis is a known complication in periodic
fever syndromes but rare in HIDS. If left untreated
it can lead to intestinal disease and/or progressive
cardiac and renal failure.

What does this add?

In this article we present the seventh patient
with AA amyloidosis secondary to HIDS, describe
treatment and outcome of treatment with anakinra,
give an overview of literature on treatments used
previously and propose a step-up treatment plan
for future cases.

is an autosomal-recessive, auto-inflammatory disorder
mediated by mevalonate kinase deficiency. The main
symptoms are recurrent febrile attacks, arthralgia, cervical
lymphadenopathy, diarrhoea and rash.' Diagnosis is
confirmed by genetic analysis since multiple mutations
have been described in the mevalonate kinase (MVK)
gene.? Little is known about the mechanism leading to
an auto-inflammatory condition as a result of reduced
MVK activity. Ex-vivo experiments suggest that peripheral
blood mononuclear cells produce large amounts of
IL-1, hypothetically as a result of either excess or lack
of isoprenoid products: Recently, it was hypothesised
that a lack of 25-hydroxycholesterol, a metabolite in the
cholesterol pathway, plays a role in the pathogenesis.+

AA amyloidosis is a known complication of hereditary
periodic fever syndromes, especially familial
Mediterranean fever in which the incidence has been
reported to be as high as 60-75%. Reactive amyloidosis
secondary to HIDS is relatively rare. Only six cases of
amyloidosis secondary to HIDS have been reported in the

literature.®® Literature on the treatment of patients with
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AA amyloidosis secondary to hereditary periodic fever
syndromes other than familial Mediterranean fever is
very sparse.

We present the seventh case of a patient with reactive AA
amyloidosis secondary to HIDS and evaluate the response
to IL-1 blockage in the progression of amyloidosis.

CASE REPORT

We present a 62-year-old female patient with genetically
confirmed HIDS. She was heterozygote for the I1268T
and V3771 mutations of the MKV gene. The patient was
admitted with chronic diarrhoea. During admission she
developed a rapidly progressive nephrotic syndrome.
Physical examination revealed marked oedema up to
the patient’s waist. Laboratory results showed: serum
creatinine levels up to 194 umol/l corresponding to an
estimated glomerular filtration rate of 23 ml/min/1.73 m?,
blood urea nitrogen 10 mmol/l, phosphate 1.73 mmol/l,
albumin 20 g/l and cholesterol 6.8 mmol/l. The highest
concentration of serum amyloid A was 15 mg/l (reference
value o-4 mg/l). Mevalonic acid in the urine had a
concentration of 3 umol/mmol (reference value < 1 umol/
mmol).

Colonic and renal histological biopsies showed deposition
of amyloid, present in small arteries and in the kidney,
also in glomeruli. Positive Congo-red staining is shown in
figure 1. Immunohistochemical staining for AA amyloid
(antibody clone MCi, Dako bv, Belgium) was positive

(figure 1).

Echocardiography, cardiac

involvement, revealed concentric hypertrophy with

performed to assess

an echographic aspect of cardiac amyloidosis. On the

computed tomography scan of the abdomen the walls of the
terminal ileum and sigmoid showed signal enhancement
and wall thickening.

Initial treatment with high-dosed corticosteroids showed
no improvement in the patient’s intestinal symptoms
or proteinuria, hence treatment with anakinra, an IL-1
receptor antagonist (1oo mg/day subcutaneously) was
initiated. Several months after initiation of therapy with
anakinra, the proteinuria persisted and no improvement
in renal function was observed; for this reason the line
of treatment was discontinued. However, after cessation
of IL-1 blockage, a marked exacerbation of the intestinal
symptoms was noted. Gastric biopsy revealed amyloid
depositions in the gastric microvasculature. Nine months
after the initial diagnosis of reactive amyloidosis without
any amelioration of the symptoms and a decreasing quality
of life our patient declined further treatment and died soon
after.

DISCUSSION

We present the seventh case of AA amyloidosis
complicating HIDS. Amyloidosis is often suspected in
hereditary periodic fever syndromes in particular familial
cryopyrin-associated periodic
syndromes (CAPS; e.g. Muckle-Wells syndrome) and

Mediterranean fever,

tumour necrosis factor receptor-associated periodic
syndrome (TRAPS).
complication is rarely seen despite the favourable

However, in HIDS this major

conditions for amyloidogenesis.” The defect in mevalonate
kinase, which leads to a deficiency of isoprenoid products,
seems to have a protective effect on the development
of amyloidosis. Farnesylated proteins seem to play an

Figure 1. Colon (A) and kidney (B and C) biopsies showing deposition of amyloid (arrows) in small arteries (A and
B) and glomeruli (C). The amyloid stained bright green when viewed under polarised light (Congo red stain, 10x).
Immunohistochemical stain of the kidney bwpsy (D) for amylozd AA was positive (10x)
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Table 1. Published case reports of HIDS patients with amyloidosis. Treatment and results

Authors Ne Intervention
Obici et al.? I Colchicine
Lachmann et al.¢ 2 Anakinra
Etanercept
Siewert et al.9 I Etanercept
Li Cavoli et al.” 1 Anakinra
Yel et al.’° I Etanercept

important role here.” Early diagnosis is crucial because
limiting the progression of amyloidosis by treating the
underlying disease is the cornerstone of the management
strategy.

No directed therapy for HIDS is currently available.
Recently a comprehensive review of the treatments of
hereditary periodic fever syndromes was published by
Ter Haar et al.B Specific data on the treatment of HIDS
in this review suggest that colchicine is not effective.5s
Statins were a promising therapy due their blocking effect
in the isoprenoid pathway but results were also poor.B
NSAIDs and corticosteroids are commonly prescribed
in clinical practice and are anecdotally reported to have
positive results in HIDS."% Therapy with anakinra, an
IL-1 inhibitor and etanercept, a TNF-a inhibitor, has
shown overall positive results.’322 Recent publications with
canakinumab, an IL-1 antibody, have also shown promising
results.» The question remains what the therapy of
amyloidosis secondary to HIDS should be. In table 1 we
summarise the results from previous case reports and
small case series in the literature. Colchicine was found
to be ineffective in one patient.® Two reports of treatment
with anakinra were published, the clinical course was not
described in one of the reports and no clear benefit was
seen in the other.®™ Etanercept was reported to have good
results in three patients.®79

In the absence of a clear evidence-based treatment
strategy we propose following a step-up plan for future
cases. Stopping amyloidogenesis must be achieved by
blocking the acute-phase response. Guidelines recommend
initiating steroids but experts doubt their effectiveness.
If the amyloidosis aggravates, the next step should be
one of the biological drugs discussed above. Expert
consensus is that anakinra may be more effective than
TNF blockade, however this is based mainly on pathophysi-
ological arguments and clinical experience. Anakinra has
been the most effective biological drug for HIDS but has
not been as effective in cases complicated by amyloidosis.
Higher dosages of anakinra might be needed and timing of

Outcome

No reduction of febrile attacks. No reduction of serum
amyloid A levels

No clear benefit after 6 weeks trial
Good clinical and biochemical response

Cessation of febrile attacks. Death due to cardiac
involvement

No results or follow-up published

Clinical improvement, cessation of febrile episodes

initiation of therapy is of major importance. The choice of
a specific biological cannot be deducted from the literature
and should be tailored to each patient based on individual
characteristics. The key to limiting amyloid deposition
and its target organ complications is early recognition and
diagnosis.

DISCLOSURES

The authors declare no conflicts of interest. No funding or
financial support was received.

REFERENCES

1. Drenth JP, Haagsma CJ, van der Meer JW. Hyperimmunoglobulinemia
D and periodic fever syndrome. The clinical spectrum in a series of 50
patients. International Hyper-1gD Study Group. Medicine. 1994;73:133-44.

2. Drenth |P, Cuisset L, Grateau G, et al. Mutations in the gene encoding
mevalonate kinase cause hyper-IgD and periodic fever syndrome.
International Hyper-1gD Study Group. Nat Genet. 1999;22:178-81.

3. Stoffels M, Jongekrijg J, Remijn T, Kok N, van der Meer JW, Simon A.
TLR2/TLR4-dependent exaggerated cytokine production in hyperimmu-
noglobulinaemia D and periodic fever syndrome. Rheumatology.
2015;54:363-8.

4. Simon A. Cholesterol metabolism and immunity. N Engl | Med.
2014;371:1933-5.

5. Gafni |, Ravid M, Sohar E. The role of amyloidosis in familial
Mediterranean fever. A population study. Isr ] Med Sci. 1968;4:995-9.

6. Lachmann H), Goodman HJ, Andrews PA, et al. AA amyloidosis
complicating hyperimmunoglobulinemia D with periodic fever syndrome:
a report of two cases. Arthritis Rheum. 2006;54:2010-4.

7. Li Cavoli G, Passantino D, Tortorici C, et al. Renal amyloidosis due to
hyper-IgD syndrome. Nefrologia. 2012;32:865-6.

8. Obici L, Manno C, Muda AQ, et al. First report of systemic reactive (AA)
amyloidosis in a patient with the hyperimmunoglobulinemia D with
periodic fever syndrome. Arthritis Rheum. 2004;50:2966-9.

9. Siewert R, Ferber |, Horstmann RD, Specker C, Heering P}, Timmann
C. Hereditary periodic fever with systemic amyloidosis: is hyper-lgD
syndrome really a benign disease? Am | Kidney Dis. 2006;48:e41-5.

. Yel S, Gunduz Z, Bastug F, et al. Amyloidosis in a child with hyperimmu-
noglobulinemia D syndrome. Iran | Kidney Dis. 2013;7:70-2.

Kallianidis et al. AA Amyloidosis in HIDS and response to anakinra.

JANUARY 2016, VOL. 74, NO 1

45



20.

21.

22.

23.

The Netherlands Journal of Medicine

Van der Hilst JC, Drenth JP, Bodar EJ, et al. Serum amyloid A serum
concentrations and genotype do not explain low incidence of amyloidosis
in Hyper-1gD syndrome. Amyloid. 2005;12:115-9.

. Van der Hilst JC, Kluve-Beckerman B, Bodar EJ, van der Meer JW, Drenth

JP, Simon A. Lovastatin inhibits formation of AA amyloid. ] Leukoc Biol.
2008;83:1295-9.

. Ter Haar N, Lachmann H, Ozen S, et al. Treatment ofautoinﬂammatory

diseases: results from the Eurofever Registry and a literature review. Ann
Rheum Dis. 2013;72:678-85.

. van der Hilst JC, Bodar EJ, Barron KS, et al. Long-term follow-up, clinical

features, and quality of life in a series of 103 patients with hyperimmuno-
globulinemia D syndrome. Medicine. 2008;87:301-10.

Bader-Meunier B, Florkin B, Sibilia ], et al. Mevalonate kinase deficiency:
a survey of 50 patients. Pediatrics. 2011;128:€152-9.

. Korppi M, Van Gijn ME, Antila K. Hyperimmunoglobulinemia D and

periodic fever syndrome in children. Review on therapy with biological
drugs and case report. Acta Paediatr. 2011;100:21-5.

Lequerre T, Vittecoq O, Pouplin S, et al. Mevalonate kinase deficiency
syndrome with structural damage responsive to anakinra. Rheumatology.
2007;46:1860-2.

. Rigante D, Ansuini V, Bertoni B, et al. Treatment with anakinra in the

hyperimmunoglobulinemia D/periodic fever syndrome. Rheumatol Int.
2006;27:97-100.

. Shendi HM, Walsh D, Edgar JD. Etanercept and anakinra can prolong

febrile episodes in patients with hyperimmunoglobulin D and periodic
fever syndrome. Rheumatol Int. 2012;32:249-51.

Arkwright PD, McDermott MF, Houten SM, et al. Hyper IgD syndrome
(HIDS) associated with in vitro evidence of defective monocyte TNFRSF1A
shedding and partial response to TNF receptor blockade with etanercept.
Clin Exp Immunol. 2002;130:484-8.

Topaloglu R, Ayaz NA, Waterham HR, Yuce A, Gumruk F, Sanal O.
Hyperimmunoglobulinemia D and periodic fever syndrome; treatment
with etanercept and follow-up. Clin Rheumatol. 2008;27:1317-20.

Bodar EJ, Kuijk LM, Drenth JP, van der Meer W, Simon A, Frenkel
). On-demand anakinra treatment is effective in mevalonate kinase
deficiency. Ann Rheum Dis. 2011;70:2155-8.

Tsitsami E, Papadopoulou C, Speletas M. A case of hyperimmunoglob-
ulinemia d syndrome successfully treated with canakinumab. Case Rep
Rheumatol. 2013;2013:795027.

Kallianidis et al. AA Amyloidosis in HIDS and response to anakinra.

JANUARY 2016, VOL. 74, NO 1
46



