Zymosan-induced lung inflammation

Fig. 5 Production of MIP-2 *
from macrophages and A 15000 B 2000 —
neutrophils in vitro and
determination of Fnitochondrial 12000 F 1600 F
membrane potential. Alveolar
macrophages (a) and bone 2 2
marrow neutrophils (b) were 8 9000 f 8 1200 f
prepared from wild-type (black 2 a,
bars) and MPO ™'~ (white bars) = 6000 F = 00}
mice. The cells were incubated . 2
with (+) or without (—)
zymosan for 6 h. MIP-2 levels 3000 ¢ 400 r
of four mice with each genotype
were determined by ELISA. The 0 I ) 0 | ]
data are means + SD, - + - -+
*P < 0.005. After the
incubation, the neutrophils were
stained with CMXRos and AY C Zymosan
was measured by flow - +
cytometry as described in A = e [ 5. s CY
“Materials and methods”. The | . Sy : ; |
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CMXRos fluorescence
3000 F * by mutant neutrophils provides a possible explanation for
the rapid accumulation of neutrophils in the lungs of
5500 mutant mice.
> : -[ Zymosan has been widely used as a model of fungus-
mediated inflammation, initiating phagocytosis and the
2000 production of inflammatory cytokines and chemokines [11,
w2
35 T 12]. Our increased understanding of zymosan recognition
o . . . . .
o 1500 by the immune system has come primarily from in-vitro
= studies. Early studies indicated that the inflammatory
o
1000 F response to zymosan was dependent on the presence of
Toll-like receptor-2 (TLR2) [23-25]. However, subsequent
studies demonstrated a requirement for dectin-1 [11, 26,
300 27]. To further understand how neutrophil-derived HOCI
regulates MIP-2 production, we measured surface expres-
MPOL) MPO() sion of TLR2 and dectin-1 on isolated neutrophils. Flow

Fig. 6 Exogenously added MPO decreased the production of MIP-2
from MPO-deficient neutrophils. Bone marrow neutrophils prepared
from MPO ™"~ mice were treated with zymosan for 6 h in the absence
(—) and presence (+) of human MPO enzyme, and MIP-2 levels were
determined by ELISA. Data from four different experiments are
expressed as mean £+ SD, *P < 0.05

cytometry revealed that there was no significant difference
in the expression level between mice with different geno-
types (data not shown). Therefore, it is unlikely that
neutrophil-derived ROS regulate the number of these
receptors. Further research is necessary to determine how
MPO regulates MIP-2 production.
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The zymosan-exposed MPO ™'~ mice showed a contin-
uous increase in neutrophil recruitment at least up to day 6
(Fig. 1), suggesting that, in addition to the up-regulation of
MIP-2 production at 6 h post-zymosan treatment, addi-
tional underlying mechanisms contribute to the enhanced
lung inflammation in the mutant mice. We previously
reported that apoptosis in MPO-deficient neutrophils
stimulated by phorbol myristate acetate was significantly
slower than in normal neutrophils [28, 29]. Therefore, as a
possible mechanism, retardation of neutrophil apoptosis
due to MPO deficiency causes an increase in neutrophil
numbers in the zymosan-exposed lungs of MPO™~ mice.
However, the present data do not favor this hypothesis
because we found no obvious difference in cell death
between wild-type and MPO™~ neutrophils cultured for
6 h in the presence of zymosan (Fig. 5c).

Most previous work would suggest that inflammation
should actually be reduced in MPO ™'~ mice. In a model of
renal ischemia reperfusion, MPO ™'~ mice exhibited pres-
ervation of renal function along with a reduced number of
neutrophils [30]. Haegens et al. [31] demonstrated that both
asbestos-induced and lipopolysaccharide-induced [32] lung
inflammation is reduced in MPO ™'~ mice. In contrast, our
present results demonstrate that the absence of MPO can
lead to severe lung inflammation. Those and our results
suggest that the role of MPO in lung inflammation is
dependent on inflammatory agents. Inflammatory response
to zymosan is dependent on the presence of TLR2 and
dectin-1, whereas the inflammatory response to lipopoly-
saccharide is dependent on TLT4 [12, 33]. MPO may
contribute in opposite ways to the signaling of different
TLRs such as TLR2 and 4. Although further studies are
needed to clarify the mechanism by which neutrophils
deficient in MPO accumulate at zymosan-exposed sites,
our new findings in this study could provide an alternative
way of thinking about MPO-dependent inflammation.
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| Introduction

1. Background of the Guideline

1 Classification of Vasculitis Syndromes

Vasculitis syndromes are classified, according to the size of
the affected vessels, into large-vessel, medium-vessel, and
small-vessel vasculitis (Table 1). Large-sized vessel vascu-
litis, ie, vasculitis occurring in the aorta and its major
branches to the extremities, the head and the neck, includes
Takayasu arteritis and temporal arteritis. Medium-sized ves-
sel vasculitis, ie, vasculitis occurring in the major arteries
and their branches to the visceral organs, includes polyarteri-

tis nodosa (PAN), Kawasaki disease, and Buerger disease.
Small-sized vessel vasculitis occurs in the arterioles, capil-
laries, and venules. In some cases, small arteries are also
affected. Small-sized vessel vasculitis is classified according
to the involvement of immune complexes. Vasculitis involv-
ing immune complexes include Henoch-Schonlein purpura,
essential cryoglobulinemia, and malignant rheumatoid
arthritis (MRA) (rheumatoid vasculitis). Small-sized vessel
vasculitis not involving immune complexes include micro-
scopic polyangiitis (MPA), Wegener’s granulomatosis, and
allergic granulomatous angiitis. Since these three conditions
are associated with the presence of marker antibodies, ie,
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Classification
Large-sized vessel vasculitis

Medium-sized vessel vasculitis
their branches

Small-sized vessel vasculitis

as well.

Table 1. Classification of Vasculitis Syndromes by Size of Affected Vessels
Affected vessels
Aorta and its major branches

Major arteries to visceral organs and

Arterioles, capillaries, and venules
Sometimes small arteries are affected

Types of vasculitis

Takayasu arteritis*
Temporal arteritis*
Buerger disease*
Polyarteritis nodosa*
Kawasaki disease

ANCA-associated vasculitis
Microscopic polyangiitis*
Wegener's granulomatosis*
Allergic granulomatous angiitis*

Immune complex vasculitis
Henoch-Schonlein purpura*
Essential cryoglobulinemia*

Malignant rheumatoid arthritis*

*Described in the present guidelines.

The six underlined diseases are investigated by the Specific Disease Study Group of the MHLW. Polyarteritis nodosa
and microscopic polyangiitis were categorized collectively as “periarteritis nodosa” until 2005. From 2006 on, these

diseases have been clearly distinguished.

ANCA, antineutrophil cytoplasmic antibodies; MHLW, Ministry of Health, Labour and Welfare.

antineutrophil cytoplasmic antibodies (ANCA), they are col-
lectively referred to as ANCA-associated vasculitis.

2 Epidemiology of Vasculitis Syndromes

Many types of vasculitis syndromes are rare and intractable
diseases with unknown etiology, and are designated by the
Ministry of Health, Labour and Welfare (MHLW) of Japan
as Specific Diseases, which have been investigated by the
Intractable Vasculitis Study Group. Among such diseases,
Takayasu arteritis, Buerger disease, PAN, MPA, Wegener’s
granulomatosis, and MRA, which are relatively prevalent
and difficult to treat, are included in the Disease List for the
Specific Disease Treatment Research Program which pro-
vides Medical Care Certificates to patients and reimburses a
portion of healthcare expenses (Table 1). Since the certifica-
tion of patients with these six diseases is renewed annually
to provide Medical Care Certificates, the numbers of patients
with these diseases can be estimated on the basis of the num-
ber of certified patients. Figure 1 shows change over times
in number of annual certificates during the last 12 years.

As shown in Figure 1, the most prevalent types of vascu-
litis are Buerger disease, Takayasu arteritis, and MRA, and
the numbers of patients with these conditions have been
remained unchanged or tended to decrease over time during
the last 12 years. On the other hand, the numbers of patients
with PAN and Wegener’s granulomatosis have increased
steadily, and have doubled or tripled in the last 12 years. In
the patient application system for Specific Diseases, PAN
and MPA were categorized collectively as “periarteritis
nodosa” until 2005. From 2006 on, these diseases have been
clearly distinguished. The exact number of patients with
these two conditions was thus uncertain, with patients with
MPA accounting for an overwhelming percentage of those
with “periarteritis nodosa” in a survey in the 1990s. There-
fore, it is estimated that the number of patients with ANCA-
associated vasculitis including MPA and Wegener’s granu-
lomatosis has been increasing in Japan. There are differences
between Japan and Western countries in the composition of
patients with ANCA-associated vasculitis. In Japan, but not
Western countries, MPA is more common than Wegener’s
granulomatosis. There are also differences in the epidemiol-
ogy of large-sized vessel vasculitis between Japan and West-
ern countries. In Japan, Takayasu arteritis is prevalent and

12,000

10,000 e
Buerger disease \\\\

8,000

6000, [ ;<-~#1 Malignant rheumatoid arthritis]

e %,
e m— F T
000 (3 Takayasu arteritis . e

Microscopic polyangiitis

2000 £ : : Polyarteritis nodosa

_|Wegener's granulomatosis
1994 1885 1996 1997 1988 1999 2000 2001 2002 2003 2004 2005 2006

Figure 1. Changes over time in numbers of patients with
vasculitis (Numbers of patients who receive Medical Care

Certificates for Specific Diseases).

temporal arteritis is rare, whereas in Europe and the United
States temporal arteritis is more prevalent than Takayasu
arteritis. Guidelines for the treatment of vasculitis syndromes
in Japan have long been awaited because of these substantial
differences in the epidemiology and pathology of vasculitis
syndromes between Japan and Western countries.

3 Common Clinical Features and Approaches
to Diagnosis of Vasculitis Syndromes

(1) Common Clinical Features

Since vasculitis syndromes are caused by “inflammation” of
“blood vessels”, patients exhibit signs and symptoms of
ischemia and hemorrhage of multiple organs as well as
inflammation. Clinical features are classified largely into
systemic signs/symptoms of inflammation and localized vis-
ceral signs/symptoms specific to affected organs.

1) Systemic Manifestations
L. Fever of unknown origin (FUO): A high, often spiking,
fever of 38 to 39°C often develops.
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Table 2. Visceral Manifestations of Large/Medium-Sized

Vessel Vascu

vasculitis

: el Vasculitis and Small-Sized Vessel
~ Vasculis SRR )
I. Visceral manifestations

of Iéfg'e/mediu&l-éized vessel

Common carotid artery: Dizziness, headache, syncope

Maxillary artery:
Ophthalmic artery:
Subclavian artery:

Renal artery:
Mesenteric artery:
Coronary artery:
Pulmonary artery:

Skin:

Peripheral nerve:
Muscles:

Joints:

Kidneys:

Gastrointestinal tract:

Heart:

Lungs:

Serous membranes:
Eyes:

Jaw claudication
Loss of vision

Numbness of upper limbs, cold sensa-
tion, easy fatigability, difference in
blood pressure between the right and
left arms, lack of pulse

Hypertension, renal insufficiency
Ischemic enterocolitis
Angina pectoris, myocardial infarction

Cough, bloody sputum, dyspnea,
pulmonary infarction

. Visceral manifestations of small-sized vessel vasculitis

Livedo reticularis, subcutaneous
nodules, purpura, skin ulcer, finger/
toe-tip necrosis

Mononeuritis multiplex
Myalgia
Arthralgia

Necrotizing (crescentic)
glomerulonephritis

Gastrointestinal ulcer, gastrointestinal
hemorrhage

Myocarditis, arrhythmia
Pulmonary alveolar hemorrhage
Pericarditis, pleuritis

Retinal hemorrhage, scleritis

II. Systemic signs/symptoms: Body weight often de-creases
due to persistent high fever. Patients complain of vague
symptoms such as weakness and generalized malaise.

2) Localized Visceral Signs/Symptoms

The visceral signs/symptoms of vasculitis syndromes arise
simultaneously (or sequentially) as signs/symptoms associ-
ated with multiple organs. Visceral signs/symptoms are
caused by ischemia or hemorrhage due to injury of affected
blood vessels, and differ in nature by size of the affected
blood vessels (Table 2).

i) Visceral Signs/Symptoms of Large- and Medium-
Sized Vessel Vasculitis (Table 2-1):

Since large- and medium-sized vessels run from the aorta to
visceral organs, the signs/symptoms of vasculitis result from
injury to organs supplied by the affected blood vessels, and
include pulse deficit, jaw claudication, loss of vision, and
acute abdomen. Injury of large- or medium-sized vessels in
the kidneys causes rapidly progressive hypertension and
renal insufficiency.

ii) Visceral Signs/Symptoms of Small-Sized Vessel
Vasculitis (Table 2-1I):

The characteristic skin finding of small-sized vessel vasculi-
tis is palpable purpura that often develops in the lower limbs.
Mononeuritis multiplex is a clinical manifestation of vascu-
litis of medium- or small-sized vessel arteries feeding the
affected nerves. It may manifest as sensory disturbance such
as hyperesthesia or hypoesthesia, and, when progressive,
leads to motor disturbance that may cause a drop hand or
foot. The clinical features of vasculitis in small-sized vessels
of the kidneys include those of nephritis, such as hematuria,
proteinuria, and cylindruria. When pulmonary alveolar hem-
orrhage due to arteriolitis or venulitis develops, patients may
expectorate bloody, foamy sputum.

(2) Approaches to Diagnosis
It is important that physicians suspect the possibility of vas-

[ Signs/symptoms of vasculitis syndromes are present J

| Rule out infection, malignant tumor, and other collagen diseases ]

Size of affected vessels

Small vessels to capillary

Large I Medium ||
¥

Cryoglobulin

Figure 2. Approaches to the diagnosis of vasculitis syndromes. MPO-ANCA, myeloperoxidase-antineutrophil cytoplasmic anti-
bodies; PR3, antiproteinase-3; IgA, immunoglobulin A; IC, immune complexes; RF, rheumatoid factor; PAN, polyarteritis nodosa;
MPA, microscopic polyangiitis; AGA, allergic granulomatous angiitis; WG, Wegener's granulomatosis; HSP, Henoch-Schénlein
purpura; MRA, malignant rheumatoid arthritis (rheumatoid vasculitis).
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culitis in patients who present with “fever and various sys-
temic manifestations that appear unrelated”. The differential
diagnosis of vasculitis syndromes should include infections,
malignant tumors, and collagen disease and other similar
diseases. Approaches to diagnosis differ depending on the
size of the affected blood vessels (Figure 2). Angiography is
useful in the diagnosis of large- and medium-sized vessel
vasculitis. Small-sized vessel vasculitis is classified by the
presence/absence of immune complexes. In patients with
positive immune complexes, attention should be carefully
evaluated for the presence/absence of immunoglobulin (Ig)
A immune complexes and cryoglobulins. Patients with MRA
may show positive immune complex and very high levels of
rheumatoid factor.

The vasculitis not involving immune complexes includes
ANCA-associated vasculitis. Patients should be carefully
examined for myeloperoxidase (MPO)-ANCA and protein-
ase-3 (PR3)-ANCA. In patients with vasculitis other than
Takayasu arteritis, which injures the aorta and its major
branches, biopsy of affected vessels is a useful method for
diagnosis.

4 Drugs for Vasculitis Syndromes and Treatment-Related
Complications

(1) Glucocorticoid

Glucocorticoid are the drug of first choice in the treatment of
many types of vasculitis. Adverse drug reactions (ADRs) to
glucocorticoid include diabetes, infections, peptic ulcer, psy-
chiatric symptoms, osteoporosis/spinal compression fracture,
hypertension, glaucoma/cataract, and hyperlipidemia. Since
these ADRs may develop at different points of time during
glucocorticoid therapy, physicians should monitor patients
carefully and provide appropriate measures when ADRs
develop. Most ADRs can be controlled with treatment ‘with
additional drugs such as antiulcer drugs for digestive ulcer.
However, prophylactic medication with bisphosphonates is
necessary for elderly patients to prevent spinal compression
fracture, which will cause pain, decrease in activities of daily
livings (ADL) and quality of life (QOL), and additional com-
plications due to being bedridden.!? Occasionally, it may be
difficult to distinguish the emergence of infection from the
recurrence of vasculitis. Since opportunistic pulmonary infec-
tions are commonly associated with the use of glucocorticoid,
physicians should observe patients carefully for tuberculosis,
pneumocystis pneumonia, cytomegalovirus (CMV) pneumo-
nia, and other pulmonary infections.3 It is recommended that
immunosuppressive drugs may be used with glucocorticoid
concomitantly to spare doses of glucocorticoid.

(2) Cyclophosphamide (Endoxan®)

Cyclophosphamide (CY), an essential component of the treat-
ment of intractable vasculitis, inhibits DNA replication by
alkylating DNA and leads to cell death. During CY therapy,
physicians should carefully observe patients for cytopenia,
hepatic dysfunction, and infections, among other known ADRs
to this drug. Since metabolites of CY may induce hemor-
rhagic cystitis by stimulating the mucous membrane of the
urinary bladder, patients should take enough of water to pro-
mote frequent urination during treatment, and should receive
mesna to prevent cystitis when they receive intermittent intra-
venous CY. The incidence of malignant tumor increases when
the cumulative dose exceeds 5 to 10g. Physicians should also
be aware of the risk of impairment of fertility. Since the use
of CY for the treatment of vasculitis is not covered by the

National Health Insurance (NHI) of Japan, physicians should
obtain adequate informed consent from patients when this
drug is used for vasculitis syndromes.

(3) Azathioprine (Imuran®, Azanin®)

Azathioprine inhibits purine metabolism. During the initial
phase of treatment, patients should be carefully observed for
ADRSs to azathioprine such as cytopenia and hepatic dysfunc-
tion.

Since bone marrow suppression may develop when aza-
thioprine is used with allopurinol (Zyloric®), azathioprine
should be administered at 25 to 50% of the recommended
dose during treatment with both drugs. Azathioprine is indi-
cated for (1) recipients of kidney transplantation, and 2)
prevention of rejection after organ transplantation under the
NHI of Japan.

(4) Methotrexate (Methotrexate®, Rheumatrex®,
Metolate®)

Methotrexate (MTX) is a folic acid antagonist. Rheumatrex ®
and Metolate® are indicated for the treatment of rheumatoid
arthritis (RA), but are not covered by the NHI of Japan for
the treatment of vasculitis syndromes. Physicians should
obtain adequate informed consent from patients when these
drugs are used to treat vasculitis syndromes.

It should be noted that MTX is typically administered oral-
ly bid 1 or 2 days a week. Since MTX is teratogenic, women
who wish to become pregnant must discontinue treatment
with it more than 6 months before pregnancy. Hepatic dys-
function tends to develop at higher doses but often improves
after dose reduction. Cytopenia often develops in association
with renal dysfunction and in elderly patients with dehydra-
tion, since MTX is excreted through the kidneys and these
conditions may increase MTX concentration in the blood.
MTX is therefore contraindicated for patients with renal fail-
ure. Although the incidence of interstitial pneumonia as an
ADR to MTX is low, patients with interstitial pneumonia
should be carefully observed during treatment. Since Pneu-
mocystis pneumonia may develop in elderly patients and
patients with respiratory disease, serum S3-D-glucan should
be measured periodically during treatment. When necessary,
patients should receive prophylactic treatment with sulfa-
methoxazole-trimethoprim (SMX/TMP) (Baktar® 2 tablets/
day, 3 days a week). Since MTX and TMP potentiate each
other’s effects, the dose of MTX should be reduced.

(5) Aspirin (Bayaspirin®, Bufferin 81¢)

Aspirin inhibits platelet aggregation by blocking the synthesis
of thromboxane A? through inhibition of cyclooxygenase 1
(Cox-1). It also inhibits the expression of interferon (INF)-y,
which plays a role in intimal hyperplasia in patients with
temporal arteritis.* It is known that inflammation and gluco-
corticoid may promote arteriosclerosis. Patients with vasculi-
tis syndromes should be considered for treatment with statins
and angiotensin II receptor antagonists in combination with
aspirin.

5 Prophylaxis and Management of Treatment-Related
Complications

The following guidelines have been proposed by the Study

Group on Complications of Immune Disease and Treatment

(Chairman: Hirofumi Hashimoto) of the Immune/Allergic

Disease Prevention/Treatment Study Project supported by

the MHLW of Japan.3
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Tahle 3. Classification of Recommendations and Level of
Evidence ; g

(1) Classifications of recommendations on treatment
1) Class|:  Treatment SHOULD be administered.
2) Class lla: IT IS REASONABLE to administer treatment.
3) Class Ilb: Treatment MAY BE CONSIDERED.

4) Class Ill: Treatment should NOT be administered
SINCE IT IS NOT HELPFUL AND MAY
BE HARMFUL.

(2) Levels of evidence

1) Level A: Data derived from multiple randomized clinical
trials or meta-analyses

2) Level B: Data derived from a single randomized trial or
nonrandomized studies

3) Level C:  Only consensus opinion of experts

(1) Pneumocystis Pneumonia
1) Criteria for Prophylaxis Against Pneumocystis
Pneumonia in Patients With Autoimmune Disease
Patients requiring primary prophylaxis
- Patients aged =50 years
- Patients receiving glucocorticoid
Patients receiving prednisolone (PSL) at 1.2 mg/kg/day
or receiving 0.8 mg/kg/day PSL in combination with
immunosuppressive drugs.
Criteria for discontinuation of prophylaxis: Patients whose
dose of PSL is <0.4 mg/kg/day.
- Patients receiving immunosuppressive drugs
Patients receiving >0.8 mg/kg/day PSL or with a periph-
eral lymphocyte count of £500/uL.
Criteria for discontinuation of prophylaxis: Patients whose
dose of PSL is <0.4mg/kg/day or with a peripheral lym-
phocyte count of 2500/xL over time.

Patients requiring secondary prophylaxis (prophylaxis for
recurrent Pneumocystis pneumonia after improvement fol-
lowing treatment)
- All patients who have experienced Pneumocystis pneu-
monia
Criteria for discontinuation of prophylaxis: Same as for
primary prophylaxis.

2) Regimens for Prophylaxis Against Pneumocystis

Pneumonia

I. SMX/TMP compound (Baktar®, 1 tablet contains 1g)
1 g/day to 4 g/week (2 g per administration) to 8 g/week
(4 g per administration)

I Inhaled pentamidine isethionate (Benambax®: Each
ampule contains 300 mg of pentamidine isethionate)
300 mg/month to 300 mg/2 weeks

3) Precautions Regarding Laboratory Findings
Peripheral lymphocyte count should be measured, and patients
with a count of <1,000/:L should be observed carefully and
considered for prophylactic treatment, although the threshold
for this treatment may differ by age. Prophylactic treatment
is recommended for patients with a count of <500/x.L.

(2) Prevention and Treatment of Bone Fractures

in Female Patients Receiving Glucocorticoid

at High Doses
Patients with a bone mineral density of <80% of the young
adult mean (YAM) are at high risk of bone fracture, and are

absolutely indicated for treatment and prevention. Since bone
fractures may occur even in patients with a stable bone min-
eral density (T score >-1 SD), careful management is required.
During long-term treatment with high-dose glucocorticoid,
active vitamin D3 and bisphosphonates should be considered
regardless of the level of T score. Hyperlipidemia is consid-
ered as a risk factor for bone fracture (risk ratio [RR]=3.11).
Although bisphosponates are considered effective in the treat-
ment of osteoporosis, it is unclear whether they are effective
in preventing bone fracture in the early phase of treatment.

2. Basic Principles for Preparation
of the Guidelines

1 Selection of Diseases

We selected types of vasculitis syndromes covered in the
present guidelines for Management of Vasculitis Syndromes
according to the epidemiology and size of affected vessels,
among other factors, to ensure contribution to practice by car-
diologists and general practitioners. We prepared the guide-
lines for the following five disease groups. Among the five
groups, Takayasu arteritis and Buerger disease, which are
prevalent in Japan and often treated by cardiologists, are
described in detail. The diagnosis and treatment of the remain-
ing three diseases, which are not prevalent and often treated
by rheumatologists, are briefly summarized.

(1) Takayasu arteritis

(2) Buerger disease

(3) Temporal arteritis

(4) Polyarteritis nodosa (PAN)

(5) Small-sized vessel vasculitis (microscopic polyangiitis
[MPA], Wegener’s granulomatosis, allergic granulo-
matous angiitis, Henoch-Schonlein purpura, essential
cryoglobulinemia, and malignant rheumatoid arthritis
[MRA])

2 Classification of Recommendations

The present guidelines were prepared on the basis of the
results of studies in Japan and foreign countries to provide
up-to-date, standard treatment guidelines for patients with
vasculitis syndromes. Since both the numbers of participants
in clinical studies and the number of randomized clinical
studies are small, study results with a low level of evidence
were also referenced. The levels of recommendation and evi-
dence are rated according to the classification listed in Table 3
as used in other Guidelines for the Diagnosis and Treatment
of Cardiovascular Diseases.

3. Structure of the Guidelines

The present guidelines include a general description of vas-
culitis in the Introduction as well as descriptions of individ-
ual diseases. The Introduction describes the classification of
vasculitis to ensure understanding of vasculitis syndromes,
as well as ADRs to glucocorticoids and immunosuppressive
drugs, which are used as the main component of drug treat-
ment for patients with vasculitis syndromes and require care-
ful management during treatment.

In the sections on individual diseases, the five types of
vasculitis listed above are described on the basis of the fol-
lowing characteristics.

Circulation Journal Vol.75, February 2011

— 174 —



JCS Guidelines for Management of Vasculitis Syndrome

479

(1) Definition and epidemiology

(2) Pathogenesis

(3) Pathological findings

(4) Clinical features and laboratory findings
(5) Diagnostic methods and criteria

(6) Policies and guidelines of treatment

(7) Prognosis

Pathological findings are critical for the proper understand-
ing and correct diagnosis of vasculitis syndromes. The origi-
nal version of the guidelines include descriptions and typical
photos of pathological findings to ensure correct diagnosis of
vasculitis syndromes.

While the criteria for diagnosis of vasculitis syndromes
proposed by the American College of Rheumatology (ACR)
are commonly used in many countries, in Japan the criteria
for diagnosis proposed by the Intractable Vasculitis Study

Group of the MHLW of Japan are mainly used. No studies
have compared the sensitivity and specificity of these criteria
in patients in Japan. The present guidelines thus describe the
criteria commonly used in the clinical setting and include
important aspects of the ACR’s guidelines and WHLW’s
guidelines.

Standard pharmacological and non-pharmacological treat-
ments currently used for each type of vasculitis are described
in the guidelines. In the sections on Takayasu arteritis and
Buerger disease, the types of patients indicated for surgery,
surgical procedures used, and the results of surgery that have
been obtained from research in vascular surgery in Japan are
described in detail.

Recently, treatment with biological agents, gene therapy,
and revascularization therapy have been attempted in treat-
ing patients not responding to conventional treatment. The
present guidelines describe the current status of these new
therapies and future trends.

Il Takayasu Arteritis

1. Definition and Epidemiology

1 Definition

Takayasu arteritis is a type of aortitis that affects the aorta and
its primary branches, the coronary arteries, and pulmonary
arteries. In Japan, it is often referred to as aortitis syndrome,
while it is called Takayasu arteritis in Europe and the United
States. Its incidence differs by race/ethnicity and geographi-
cal area. In Japan, young female patients are predominant.
Pathological changes develop around the tunica adventitia
and then spread to the tunica intima. The main clinical fea-
tures are systemic inflammation, pain due to vasculitis, and
signs/symptoms of stenosis, occlusion or dilatation of blood
vessels. Injury to organs due to blood flow disorder and aneu-
rysms are also problematic.

In 1908, Professor Mikito Takayasu of the Department of
Ophthalmology of Kanazawa University reported “a case of
bizarre change of central vessels of the retina” in a female
patient 22 years of age in whom funduscopy revealed flower-
ring-like vascular anastomoses at an annual meeting of the
Japanese Ophthalmological Society.® The name “Takayasu
disease” was first used by Yasuzo Niimi in 1942.6 In 1951,
Shimizu et al reported cases of similar findings with the term
“pulseless disease”.” Ueda et al conducted an extended study
on histopathological and clinical findings, and established
the term “aortitis syndrome” .#

2 Epidemiology

(1) Incidence by Age and Sex

Takayasu arteritis is a Spec .ic Disease defined by the MHLW,
and approximately 5,000 patients with this disease are regis-
tered in Japan. The number of newly diagnosed patients per
3-year period has ranged between 200 and 400, and has tended
to decrease over time. At present, patients in their 50s account
for the largest number of patients.” The male-to-female ratio
is about 1:9, and age at onset peaks at around 20 years in
female patients. In male patients, however, no distinct peak
of age at onset is observed.

(2) Geographical Differences

Takayasu arteritis is prevalent in Asia and the Middle East,
while reports of it in parts of North America other than
Mexico are rare. Although female patients tend to be pre-
dominant in all geographical areas, the percentage of female
patients is highest in Japan.1®

2. Pathogenesis

The etiology of Takayasu arteritis is still unknown, although
the possibility of involvement of genetic factors has been sug-
gested.!! Researchers have reported that cellular immunity
plays a role in the development of vascular injury in patients
with Takayasu arteritis. It has been assumed that stressors
such as viral infection trigger immune system disorders, and
that, as inflammation progresses, T cells play a central role in
the destruction of vascular tissues.!>13

3. Pathological Findings

Takayasu arteritis is classified into four types on the basis of
anatomy of the affected arteries.

(I) Arteritis affecting the aortic arch and its major
branches

(II) Arteritis affecting the thoracic/abdominal aorta

(II) Arteritis affecting the entire aorta

(IV) Arteritis affecting the pulmonary artery

Although stenotic lesions in the above major arteries are
typical findings, approximately 15 to 30% of patients with
Takayasu arteritis have aortic aneurysms or aortic valve in-
sufficiency.!* In 1997, Numano et al's proposed a new method
of classification based on angiographic findings into Types I
to V, with subcategorization by the presence/absence of
lesions in the coronary and pulmonary arteries (Figure 3).

Histological findings in the early stage consist of adventi-
tial mononuclear infiltrates with perivascular cuffing of the
vasa vasorum. Granulomatous panarteritis is a typical find-
ing. In some patients, infarction and infiltration of Langhans
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Figure 3. Classification of angiographic findings of Takayasu

arteritis.

Takayasu arteritis is classified as follows on the basis of the

distribution of lesions detected by angiography.

Type I:  Branches of the aortic arch

Type lla: Ascending aorta, aortic arch and its branches

Type lIb: lla lesions +thoracic descending aorta

Type lll: Thoracic descending aorta, abdominal aorta, and
renal arteries

Type IV: Abdominal aorta and/or renal arteries

Type V: Type llb+1V (ascending aorta, aortic arch and its
branches, and thoracic descending aorta as well
as abdominal aorta and/or renal arteries)

In addition to the above six types, the involvement of coro-

nary lesions is indicated by C (+), and that of pulmonary arte-

rial lesions by P (+).

Adapted from Toyoshima S, Tasaka K, Ozaki S. Immunology

for Medicine and Pharmacology, Second Edition. p163.

Tokyo Kagaku Dojin, Tokyo, 2008.

Figure 4. Macroscopic findings for the aorta in a patient
with Takayasu arteritis. Due to significant calcification and
atherosclerosis, the wall of the affected aorta has lost almost
all elasticity, and exhibits a lead-pipe-like appearance.

giant cells containing fragmented elastic fibers are observed
in the tunica media. Later, diffuse fibrosis of the tunica media
and marked acellular fibrous thickening of the tunica intima
are observed. Lymphocytic-plasmacytic infiltration with or
without giant cells is also observed. Morphologically, it is
difficult to differentiate Takayasu arteritis from extracranial
giant cell arteritis.

In the scar stage, progressive intimal thickening and
adventitial thickening with marked fibrosis are observed. In
the outer layer of the tunica media, moth-eaten lesions with
characteristic destruction of the elastic fibers are observed.
Thickened vasa vasorum is observed in the thickened adven-
titia. Although, these findings are difficult to differentiate

Table 4. Clinical Features of Takayasu Arteritis (Report
of the Intractable Vasculitis Study Group
of the MHLW in 1998)
Cerebral ischemic signs/syndrome
Dizziness 33.0%
Headache 20.4%
Syncope 2.9%
Hemiplegia 21%
Masticatory fatigue 0.4%
Visual signs/symptoms
Loss of vision 1.7%
Transient visual impairment 4.8%
Persistent visual impairment 5.0%
Aphose 5.9%
Upper limb signs/symptoms
Lack of pulse 31.2%
Difference in blood pressure between arms 46.4%
Easy fatigability 24.9%
Cold sensation 11.3%
Numbness 12.3%
Cardiac signs/symptoms
Shortness of breath 19.3%
Palpitations 20.0%
Chest pressure 14.8%
Respiratory signs/symptoms
Bloody sputum 1.6%
Shortness of breath 7.4%
Hypertension 41.1%
Systemic signs/symptoms
Fever 7.9%
Generalized malaise 16.5%
Easy fatigability 22.9%

MHLW, Ministry of Health, Labour and Welfare (formerly Ministry
of Health and Welfare).

from end-stage arteriosclerosis, fibrosis of the intima is often
accompanied by plate-like calcification. Atheroma is rarely
observed. Lesions and luminal stenosis are observed in the
proximal portions of bifurcated vessels as well. Affected
portions of the aorta thus have a lead-pipe-like appearance,
which is characteristic of Takayasu arteritis in the scar stage
(Figure 4). Giant cells and tissue necrosis may be observed
when histopathological samples in the scar stage are care-
fully observed.

4. Clinical Features and Laboratory Findings

1 Clinical Features (Table 4)
Initial signs and symptoms of Takayasu arteritis include
FUO, neck pain, and generalized malaise, which are similar
to those of upper airway infection. Subsequently, signs/symp-
toms due to vascular lesions develop. Stenotic lesions may
often cause signs/symptoms of cerebral ischemia and visual
impairment due to stenosis of branches of the aortic arch;
difference in blood pressure between the right and left arms
and lack of a pulse due to ischemia in the upper limbs; hyper-
tension due to renal artery stenosis and aortic coarctation;
pulmonary infarction due to pulmonary artery stenosis; and
in some cases angina due to coronary ostial stenosis.
Dilatated lesions may often cause aortic aneurysms/dissec-
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