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ABSTRACT

IgG4-related disease is the term used to refer to a condition characterized by a lymphoplasmacytic infil-
trate, fibrosis and an increased number of IgG4+ cells present in tissue, in most cases, with an elevated
serum IgG4 level. This disease frequently affects the pancreas, salivary glands and lymph nodes, but can
involve almost any tissue. Its etiology and the exact role of the different inflammatory cells in the damage
to the target organ is still unclear. As yet, there is no international consensus about diagnostic criteria for
the disease, but there are important advances in its treatment and in the quest to achieve remission. We
include a review of the history, possible pathogenesis, clinical manifestations, diagnostic approach and

available therapeutic approaches.
© 2016 Elsevier Espafia, S.L.U. and Sociedad Espafiola de Reumatologia y Colegio Mexicano de
Reumatologia. All rights reserved.
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Enfermedad relacionada con IgG4: revision concisa de la literatura

RESUMEN

La enfermedad relacionada con IgG4 (ER-IgG4) es una entidad recientemente nominada para definir
diversas enfermedades caracterizadas por infiltracién linfoplasmocitica, fibrosis, presencia de un nimero
aumentado de células IgG4+ y, en gran parte de los casos, niveles aumentados de IgG4 sérica, afectando
frecuentemente el pancreas, las glandulas salivales y los ganglios linfaticos pero pudiendo comprometer
casi cualquier estructura de la anatomia humana. Aunque su etiologia se desconoce, se han realizado
avances en el conocimiento de sus bases fisiopatolégicas e inmunoldgicas, al igual que del rol de las
células inflamatorias en el desarrollo de dafio del 6rgano blanco. No existe hasta la fecha un consenso
internacional sobre su diagnéstico, lo que no ha impedido avances terapéuticos muy importantes en su
control y bisqueda de remisién. Se hace una revisién acerca de la historia, hipétesis sobre la etiologia de
la enfermedad, sus manifestaciones clinicas, abordaje diagndstico y terapéutico.

© 2016 Elsevier Espaiia, S.L.U.y
Sociedad Espafiola de Reumatologia y Colegio Mexicano de Reumatologia. Todos los derechos reservados.

Methodological Review

the initial historical description of the disease and its course, patho-
physiological and immunological bases, clinical manifestations,

We conducted a nonsystematic review of the literature in
English and Spanish in the PubMed and SciELO databases, for the
purpose of defining basic aspects of IgG4-related disease (IgG4-RD):
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diagnosis and current therapeutic approach. In both databases, we
selected articles published within the last 10 years. In PubMed, we
used a search strategy (Immunoglobulin g4 [MeSH] related disease)
that yielded a total of 132 results. In SciELO, we used the combina-
tion (Igg4 related disease), and found no pertinent results to add
to those obtained in PubMed. We did a detailed search for the his-
torical references mentioned in the articles found using the first
strategy, as well as the articles of interest mentioned in the respec-
tive reference lists. In all, we included 49 references: 42 from the
initial search and 7 obtained from the bibliographies.
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Introduction and Historical Details

IgG4-related disease is the name that was given within the
last decade to a condition characterized by tumefactive lesions,
a dense lymphoplasmacytic infiltrate rich in IgG4-positive cells,
storiform fibrosis and, frequently, but not always, elevated serum
IgG4 levels.! The first reports of disease processes compatible with
this disorder are from 1892, when Johann von Mikulicz-Radecki
described a 42-year-old patient, a farmer, without sicca symptoms,
who had “symmetrical edema of the lacrimal, parotid and sub-
mandibular glands, with their massive infiltration by mononuclear
cells.” He died a year after that description, allowing Dr. Mikulicz to
perform the autopsy.? In it, he confirmed the enlargement of those
glands, as well as lymphadenopathy and microscopic evidence of a
mononuclear infiltrate. The drawing of what he saw with the micro-
scope is very similar to mucosa-associated lymphoid tissue (MALT)
lymphoma but, at the present time, it is impossible to confirm one
diagnosis or the other (or the development of the lymphoma in the
presence of [gG4-RD), meaning that modern clinicians must always
consider malignancy as a differential diagnosis.>

Mikulicz’ syndrome is characterized by swelling of the parotid
glands and perhaps the submandibular glands. In 1953, it
was included as a possible clinical manifestation of Sjogren’s
syndrome.” Years later, in the decade of the 1960s, cases were
reported of another condition referred to as “chronic sclerosing
pancreatitis”.”> Some of the patients had what was described as a
lymphoplasmacytic infiltrate in the affected structure, with a dif-
fuse increase in the size of the organ, but of unknown cause.® In
1995, the concept of autoimmune pancreatitis was proposed, based
on the report of cases of pancreatitis with hypergammaglobuline-
mia in patients who were autoimmune-positive and responded
to corticosteroids.” However, it was not until 2001, when ele-
vated serum IgG4 levels were recorded in patients with sclerosing
pancreatitis, thus separating a new nosological entity.® In 2004,
the documentation of elevated IgG4 concentrations in patients

Table 1
Cohorts Reporting Patients With IgG4-related Disease.

with Mikulicz’ disease established it definitely within the IgG4-RD
spectrum.’ The current nomenclature of IgG4-RD was proposed in
2010 and was accepted in 2011 during the first international sym-
posium on this condition, held in Boston. Since then, the annual
number of publications on this subject has increased progressively,
including, in 2012, the first international consensus on the patho-
logical findings that define it at the present time.!?

Incidence, Prevalence and Affected Organs

Three histopathological findings characterize the disease in the
affected organ: (1) the presence of a storiform pattern of sclero-
sis; (2) a dense lymphoplasmacytic infiltrate; and (3) an increased
proportion of IgG4-positive cells with respect to IgG-positive cells
according to immunohistochemical evidence. The average of this
proportion is an IgG4+/IgG+ plasma cell ratio >40%, but the criteria
varies depending on the organ affected.!” Using these histologi-
cal findings, it was estimated that the prevalence of IgG4-RD in
Japan is 2.63-10.2 cases per million population, with an incidence
of 336-1300 new cases each year. To date, the findings in 5 patient
cohorts have been published, providing information on the presen-
tation and natural history of the disease (Table 1).

This condition is generally diagnosed between the sixth and sev-
enth decades of life. It most frequently affects the pancreas, but
cases have been reported involving nearly every component of our
anatomy, as well as the pediatric population.''~'4 Macroscopic and
imaging evidence confirm the increase in the size of the affected
organ and the presence of fibrosis, a reason why, prior to the era
of immunohistochemical diagnosis, different manifestations of the
same disease were attributed to different entities and were referred
tointerms of the organinvolved. Today, Riedel’s thyroiditis (fibrous
thyroiditis), Kiittner tumor (enlargement of the submandibular
glands with fibrosis), Ormond’s disease (retroperitoneal fibrosis)
and Mikulicz’ disease are classified within the IgG4-RD spectrum.

Author(*ef) Country Patients (n)  Average patient age in Male sex Most common manifestations Patient outcome®

years (range)? and/or organs affected (%)

Ebbo et al.?? France 25 58 (24-83) 72% Lymphadenopathy (76), 92% treated with
sclerosing pancreatitis (52), corticosteroids, clinical
sialadenitis (44), interstitial improvement in 90%. 48% with
nephritis (44), sclerosing corticosteroid dependence or
cholangitis (32) secondary effects of them. One

death.

Chen et al.”? China 28 51(24-73) 64.2% Sialadenitis (79), 93% received prednisone. 68%
dacryoadenitis (46) received other
lymphadenopathy (43), immunosuppressive agents.
pancreatitis (32), cholangitis Treatment efficacy 90%. No
(29) deaths.

Fernindez-Codina et al.*”  Spain 55 53 69.1% Retroperitoneum (27), orbital 85% received corticosteroids
pseudotumor (22), salivary and 34% other
glands (16), pancreas (16%), immunosuppressive agents.
lacrimal glands (16) 46% had complete response

and 50% partial. One death
from pneumonia.

Inoue et al.'® Japan 235 67 (35-86) 80.4% Pancreas (60), salivary glands 78% received treatment with
(34), kidney (23), lacrimal corticosteroids and all
glands (23), aorta (20) achieved remission. Other

immunosuppressive agents
were not used. 24% had
relapses.

Wallace et al.’® USA 125 55 (24-83) 60.8% Submandibular glands (28), 51% received corticosteroids,

lymph glands (27), orbit (22),
pancreas (19), retroperitoneal
fibrosis (18)

with response in 86% of them,
but relapse in 77%. 85% with
active disease and 68% without
treatment at time of registry.

2 Age range for Spanish cohort unknown.
b Retrospective data on treatment in United States cohort.



162

Mikulicz’ disease is the prototype of the involvement of organs in
this condition, only following the pancreas.

IgG4-related disease occurs predominantly in men. Up to 39%
of the patients have a previous or concomitant diagnosis of dia-
betes mellitus, probably because of the pancreatic involvement.'®
In addition to the role of the pancreas, salivary glands and lymph
nodes, there are also frequent reports of renal, aortic, retroperi-
toneal and pulmonary involvement. The variable frequency of these
signs in cohorts could be due both to differences in genetic predis-
position or risk factors unknown to date, such as differences in the
methods employed for diagnosis.!>'6 There is also a certain sex-
dependent difference in the manifestations (Fig. 1). One of the main
conclusions of the cohort analysis is that the involvement of a sin-
gle organ is the exception, rather than the rule in IgG4-RD, which is
a multisystem disease in most cases.!®

In contrast to other types of pancreatitis, that provoked by 1gG4-
RD is not related to the presence of circulating autoantibodies. It is
generally accompanied by abdominal pain, jaundice secondary to
edema and pancreatic and bile duct infiltration, weight loss and
exocrine or endocrine pancreatic insufficiency.!” Renal involve-
ment is more varied, and there are reports of tubulointerstitial
nephritis, pain due to kidney enlargement, varying degrees of
hematuria and proteinuria or obstructive nephropathy secondary
to retroperitoneal fibrosis.’® In pulmonary involvement, almost
any radiological pattern can be observed, including: (1) localized
parenchymal involvement; (2) diffuse parenchymal involvement;
(3) presence of lymphadenopathy; (4) diffuse interstitial pattern;
(5) bronchial wall thickening; and (6) pulmonary nodules. Given
the heterogeneity of lung involvement, it sometimes can only be
confirmed by biopsy.!° Fibrotic processes in can also be viewed
in imaging studies in neck, mediastinum and abdomen.2%2! Neo-
plasms have been reported to occur simultaneously or develop later
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on in patients with a diagnosis of IgG4-RD. Of those diagnosed
at the same time, gastric, colorectal and prostate neoplasms are
those most commonly encountered and, of those discovered sub-
sequently, lung neoplasm is the disorder most frequently found,
although, to date, a cause/effect relationship between IgG4-RD and
malignant disease has not been identified.'®

Diagnosis of the Disease

The presentation of IgG4-related disease may have limited
specificity or suggest other much more common conditions. In
fact, on occasion, it may be accompanied by other inflammatory
processes, such as autoimmune diseases, systemic vasculitides or
neoplastic disorders, but we still cannot point to the pathophysio-
logical bases for this association.

In a French cohort, in a third of the cases, the patients were
mostly concerned about constitutional symptoms, weight loss and
sicca symptoms. Physical examination revealed lymphadenopathy
in nearly half of them, but only one fifth had jaundice or enlarged
salivary glands.?? In a Chinese cohort, salivary gland swelling
was the predominant symptom or finding, followed by a history
of allergic disease in half of the patients, abdominal pain and
lymphadenopathy.?3

Imaging studies revealed an enlargement of the affected organ
or regional fibrosis. Positron emission tomography (PET), which
is useful in hypermetabolic lesions (of inflammatory nature,
not infectious or neoplastic), enables the detection of increased
metabolic activity in the affected organs, but does not differen-
tiate between the distinct etiologies with this pattern. Its utility
would be in documenting multiorgan involvement.?2> Among the
laboratory findings, it is not rare to observe elevated serum lev-
els of total IgG (61% >1800 mg/dL), IgG4 (84% >135 mg/dL) and IgE
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Fig. 1. Percentage of patients with certain organs affected by confirmed IgG4-related disease.

Source: Adapted from Hasosah et al.'*
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Table 2
Two Criterion Groups for Diagnosis of IgG4-related Disease.

Criteria of Umehara et al.'?

Criteria of Okazaki et al.*84°

Highly suggestive clinical findings

Symmetrical edema of lacrimal, parotid or submandibular glands, autoimmune

pancreatitis, inflammatory pseudotumor, retroperitoneal fibrosis, suspected
Castleman’s disease

Highly suggestive laboratory findings
IgG4>135mg/dL
IgG4+ cells > 40% of total IgG+ cells

Suggestive clinical findings

Unilateral lacrimal, parotid or submandibular gland edema, orbital pseudotumor,

sclerosing cholangitis, prostatitis, hypertrophic pachymeningitis, interstitial

pneumonitis, interstitial nephritis, thyroid changes, hypophysitis, inflammatory

aneurysm

Suggestive laboratory findings

Unexplained hypergammaglobulinemia, hypocomplementemia, hyper IgE syndrome or

eosinophilia, lymphadenopathy according to nuclear medicine

1. Enlargement or focal or diffuse lesions in one or more organs

2. Serum IgG4 concentrations > 135 mg/dL

3. Histopathology

(a) Lymphocytic and plasma cell infiltrate with fibrosis, without
neutrophilic infiltrate

(b) IgG4+ plasma cell infiltrate greater than 10 per high-power field or
proportion of IgG4/IgG > 40%

(c) Storiform whorled fibrosis

(d) Obliterative phlebitis

The diagnosis is based on meeting one or more of the following
combinations of criteria:

e1+2
e1+3(a+b)
e2+3(a+h)
e3(atb+c+d)

(58%>360 mg/dL). The incidence of autoantibodies is similar to that
expected for the age group in which it develops.26

Although IgG4 has lent its name to the disease, the serum levels
of this antibody are not elevated in all of the patients in whom the
condition has been diagnosed by biopsy. According to the inclu-
sion criteria employed in the study, the sensitivity of serum IgG4
ranges between 50% and 90%, with a highly variable specificity that
can be as low as 60%.2728 An elevated IgG4 level can be found in
a number of respiratory disorders (bronchiectasis, asthma, chronic
sinusitis, sarcoidosis), biliary diseases (primary sclerosing cholan-
gitis, cholangiocarcinoma, lithiasis), chronic pancreatitis of other
etiologies and cirrhosis. Among the autoimmune diseases, Sjogren’s
syndrome, systemic lupus erythematosus, rheumatoid arthritis,
inflammatory myopathies and vasculitides may also be associated
with a high serum concentration of this immunoglobulin.?6-2°

There is no internationally accepted criteria for the diagnosis
of IgG4-RD. Japan has taken the lead in research and information
about the disease, generating at least 2 groups of diagnostic crite-
ria (Table 2). On the other hand, it may be the sum of the clinical
criteria, as well as the histopathology and serology, that defines the
probability that a given patient has the disease, which can be con-
firmed when all 3 are met and ruled out in their absence®? (Fig. 2).
Clinicians should let themselves be guided by the reported clini-
cal signs, radiological evidence of fibrosis, enlargement of organs
or lymphadenopathy, elevated serum IgG4 levels in the absence of
some other explanation and the characteristic pathological findings
in conventional and immunohistochemical staining. The means
should always be sought to perform the biopsy in such a way as
to rule out differential diagnoses.>! As was mentioned above, it
is much easier to encounter a multiorgan disease than conditions
involving a single organ. Therefore, the study should be systematic
and guided by the clinical signs and laboratory tests.

Given that one of the main differential diagnoses of this disease
is Sjogren’s syndrome, the clinician should keep in mind certain
aspects that make it possible to distinguish the two diseases.
In contrast to IgG4-RD, Sjégren’s syndrome is more common in
women, it is not usually associated with swelling of the lacrimal
glands, it begins with sicca symptoms in a great many cases, it
usually generates gland destruction by means of inflammation
and it has a clearly defined serological profile of autoimmunity.
In histopathology, the criteria for the classification of Sjogren’s
syndrome requires a focus score of at least 1, defined as the
presence of at least 1 minimal focus of 50 lymphocytes adjacent
to gland acini of normal aspect for every 4mm? of tissue, a
finding that is very different from what has been mentioned for
IgG4-RD.3? Other useful clinical and laboratory data are shown

Table 3
Clinical and Laboratory Differences Between Sjogren’s Syndrome and IgG4-related
Disease.

Finding Sjogren’s IgG4-related disease P
Xerophthalmia (%) 93 32 <.001
Xerostomia (%) 87 37 <.001
Arthralgia (%) 48 15 <.001
Pneumonitis (%) 32 9.4 NS
Nephritis (%) 6 17 NS
Allergic rhinitis (%) 6 40 <.001
Positive RF test (%) 87 26 <.001
Anti-Ro/La (%) 99 1.6 <.001
Serum IgE (IU/dL) 15 307 <.001
Serum IgG4 (1U/dL) 23 697 <.001

NS: no significant; RF, rheumatoid factor.
Source: adapted from Masaki et al.”°

in Table 3. The complete list of differential diagnoses is extensive
and includes a number of diseases with multisystem involvement,
generalized lymphadenopathy and nonspecific findings in terms
of the diagnosis. The most common ones can be seen in Table 4.

Pathogenesis of the disease and the role of 1gG4

Under normal conditions, IgG4 constitutes less than 5% of total
IgG, and is the least frequent subtype; however, its relative count
is elevated by up to 80% in chronic allergies.'® Its structure, like
that of the other subtypes, consists in 2 heavy and 2 light chains,
but the disulfide bridges that join the 2 heavy chains are unstable,
and allows them to separate and mix with other IgG4 fragments,
thus generating divalent molecules.>®> This immunoglobulin has
a poor capacity for activating complement and forming immune
complexes. Therefore, it has been postulated that it has an anti-
inflammatory role as it competitively blocks other much more
active subtypes.3*3> Nevertheless, it has been implicated in another
3 diseases: pemphigus foliaceus (in which the subtype predom-
inates in subepidermal deposits), thrombotic thrombocytopenia
purpura (in which there are increased levels of circulating 1gG4)
and certain cases of membranous glomerulonephritis.! Its role as a
cause of fibrosis in [gG4-RD is not that clear. A model of the patho-
genesis of the disease shows that some unknown factor (a viral
infection or unidentified antigen) triggers an immune response,
provoking an infiltration of the organ by B cells that differentiate
into plasma cells. In the specific case of the pancreas, the choice of
IgG4+ cells would be made by the myofibroblasts (stellate cells).
This model explains infiltration, but not tissue fibrosis.>6 Tissue
infiltration is attributed not only to plasma and B cells, but there is
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Fig. 2. Evidence of the diagnosis of I[gG4-related disease according to diagnostic criteria.

Source: Adapted from Ryu et al.2?

Table 4
Disorders Frequently Included in the Differential Diagnosis of IgG4-related Disease.

Rheumatic disorders

Nonrheumatic disorders

Malignant diseases and others

Sjoégren’s syndrome

Systemic lupus erythematosus
Granulomatosis with polyangiitis
Large vessel arteritis

Sarcoidosis

Tuberculosis
Invasive mycoses

Sclerosing cholangitis
Thyroid-associated orbitopathy

Chronic pancreatitis of other etiology
Interstitial lung disease

Lymphomas (including MALT type)
Kikuchi-Fujimoto disease

Kimura disease

Castleman’s disease

Solid malignant lesions (seen as
isolated masses or having the
appearance of metastasis)

MALT, mucosa-associated lymphoid tissue.

a large number of CD4 cells. These cells and their mediators (inter-
leukins, tumor necrosis factor) could stimulate the proliferation
of fibrous tissue, but the cause of the stimulus to CD4 cells is not
clarified either. Carbonic anhydrase Il and IV or certain pancreatic
enzymes could serve as antigens for organ infiltration by inflam-
matory cells, but these are not found in all the tissues that can be
affected by the disease.?” The profile of circulating cytokines is usu-
ally T helper 2 (Th2) cells, thus explaining the increase in serum and
bound IgG4, but the amount of Th2 cells is not affected by treatment
with corticosteroids, regardless of the clinical response.3® Despite
the knowledge acquired, there are still questions to be solved: What
autoantigen, if there is one, triggers the disease? What is the exact
mechanism of tissue fibrosis? Does bound IgG4 play any role?

Treatment of IgG4-related Disease and Patient Follow-up

International consensus has recently been achieved concerning
the treatment of the disease (although this does not exist with
regard to the diagnosis). A clinician should first ask whether a
patient needs treatment, and the answer will be affirmative in
a large majority of cases. Arguments in favor include a better
response and prognosis in terms of the affected organ with early
initiation of therapy, plus the possibility of a case of multiorgan
involvement also benefiting from the treatment and the generally
favorable response to it. Exceptions would include patients with
disease having minimal symptoms or with no prognostic implica-
tions (enlargement of salivary or lacrimal glands or lymphadeno-
pathy that is isolated and not restrictive), in which the involvement
of other organs has been ruled out. Others might be patients with a
predominantly fibrous reaction (orbital pseudotumors, sclerosing

mesenteritis), who would benefit most from surgical intervention
than from medical therapy.?! It should be taken into account that
the disease is unpredictable in terms of the organs it affects and that
patients with induced or spontaneous remission may have relapses
in other systems.>° Moreover, a delay in treatment for any reason
can result in serious and irreversible sequelae.*?

IgG4-related disease usually responds to high-dose glucocor-
ticoids, with an average dose of 40 mg/day, which is subsequently
tapered.>! The definition of “response” to treatment differs depend-
ing on the bibliography, and there is even a scale designed to
evaluate it. However, in practice, it is contingent upon the crite-
ria of the attending physician.! In this disease, relapsing is quite
frequent. In a cohort of 116 patients with type 1 autoimmune
pancreatitis (a manifestation of IgG4-RD), the initial dose of pred-
nisolone was 40 mg, with a gradual decrease of 5mg each week
until it was discontinued. Half of the patients had a relapse of
the disease.*? International consensus recommends a much more
gradual tapering of the dose, over a period of 3-6 months. With
this dosing scheme, the rate of relapses was 23% in this cohort
from the United States.! In their cohort, the Japanese maintained
corticosteroids at low doses (2.5-5 mg/day) without using steroid-
sparing agents for 3 years, with a reported relapse rate of 24%.1>
The treatment proposed for initial relapses was a new course of
corticosteroids similar to the first.

With respect to the use of steroid sparing agents, there are 3
alternatives: to use them from the start together with the cortico-
steroids, begin them at the time of the first relapse or not employ
them at all. In the cohort of patients with autoimmune pancreatitis
mentioned above, treatment after the first relapse was azathio-
prine, 6-mercaptopurine or mycophenolate mofetil, and there were



0. Ardila-Suarez et al. / Reumatol Clin. 2017;13(3):160-166 165

no differences in the time until a second relapse with respect to
patients who received another course of corticosteroids (70% vs
60% at 48 months).*? Treatment with the 3 medications was dis-
continued due to adverse effects in 17%, 33% and 0% of the patients,
respectively. In the cohort from the United States, only 1 patient
received a steroid-sparing agent,' whereas in the Japanese cohort,
none of them did, with the results mentioned above. In the inter-
national consensus statement, only 46% of the experts consulted
agreed with the use of one of these 3 agents at some time of
treatment, with no specific recommendations with respect to their
indication.

Very favorable results have been published concerning the use
of rituximab (RTX) as induction and/or maintenance therapy. A
recent study evaluated the efficacy of RTX in 12 patients at a dose
of 375 mg/m? weekly for 4 weeks, followed by new doses in accor-
dance with the criteria of the attending physician. The indication for
its use was the discontinuation due to therapeutic failure of steroid
sparing agents or for corticosteroid intolerance. Complete remission
was defined as clinical, radiographic and biochemical resolution in
terms of the pancreas or affected organ, absence of new inflamma-
tory lesions during follow-up and discontinuation of maintenance
therapy to control the disease. Partial remission was the presence of
an improvement in the patient, although resolution of the inflam-
mation (clinical, radiographic and biochemical) without the need
for corticosteroids had not been achieved, and incomplete remission
was the attainment of improvement in the inflammatory changes,
but requiring concomitant therapy with RTX and corticosteroids.
Ten (83%) of the 12 patients achieved complete remission, one had
partial remission and another, incomplete remission.*2

In another study, RTX was used as induction therapy at a dose
of 1000 mg on days 1 and 15, without simultaneous corticosteroids
(26 patients) or with a gradual reduction of the dose of the latter
during the first 2 months (4 patients). Using a responder index to
measure 1gG4-RD activity, 97% of the individuals had an activity
response at 6 months, with 47% in complete remission, and 40%
maintaining that response at 12 months.*> The initial dose of RTX
seems to be of great importance, given that, in another study, a
single dose of 500 mg of RTX with a scheme requiring the tapering
of the corticosteroid dose, was associated with a high number of
relapses and absence of a response.** Methotrexate has also been
employed as maintenance therapy together with corticosteroids,
with acceptable results (50% of disease remission at 24 months), but
with no comparison group or other study to establish conclusions
on the use of this agent in IgG4-RD.*>

Follow-up of the patients is essentially clinical, with the aid of
the conventional laboratory tests, depending on the organ affected,
aside from imaging techniques.?! It has also been proposed that the
serum IgG4 levels be monitored, as they decrease once treatment
has begun, and any subsequent increase seems to be correlated with
relapses.**46 The number of circulating plasmablasts and serum
CD19 levels were employed on an experimental basis, but their use
and utility in clinical practice will need to be standardized.>®

Conclusions

IgG4-RD is a recently described condition whose etiology and
pathophysiology have yet to be clarified. It is characterized by a
fibrotic pathology and lymphoplasmacytic infiltrate with a pre-
dominance of IgG4+ cells in one or several target organs. Those
most frequently involved are the pancreas, lymph nodes and sali-
vary glands, but it can affect most of the structures of our anatomy,
and the majority of the patients have elevated serum IgG4 levels.
Despite the name, there has been no clear definition of the role of
IgG4 in this disorder, of the stimulus that provokes infiltration of
an organ by inflammatory cells, or of factors that determine which

organ or organs will become involved in the disease. As there is
no reliable diagnostic criteria, it is the sum of arguments (clinical
presentation, imaging studies, elevated serum IgG4, histopatho-
logy, response to corticosteroids) that leads to the diagnosis. At the
present time, its treatment consists of systemic corticosteroids at
high doses, that are subsequently tapered. There is currently no evi-
dence supporting the use of steroid sparing agents, but biological
therapy with RTX has been employed successfully in the induction
and maintenance of the clinical response, and has been proposed
as second-line therapy.

Ethical Disclosures

Protection of human and animal subjects. The authors declare
that no experiments were performed on humans or animals for
this study.

Confidentiality of data. The authors declare that no patient data
appear in this article.

Right to privacy and informed consent. The authors declare that
no patient data appear in this article.

Funding

Jose A. Gbmez-Puerta has a grant from Colciencias (656/2014).

Authorship

OAS and JAGP participated in the conception, design, analy-
sis and interpretation of the data, and in writing, reviewing and
approving the submitted manuscript. AA participated in the anal-
ysis and interpretation of the data, and in writing, reviewing and
approving the submitted manuscript.

Conflicts of Interest
The authors declare they have no conflicts of interest.

References

1. Stone JH, Zen Y, Deshpande V. IgG4-related disease. N Engl ] Med.
2012;366:539-51.

2. Mikulicz J. Ueber eine eigenartige symmetrische Erkrankung der Thranen- und
Mundspeicheldriisen. Beitrdge Zur Chir Festschr Gewidmet Theodor Billroth
Stuttg Ferdinand Enke. 1892:610-30.

3. Ihrler S, Harrison JD. Mikulicz’s disease and Mikulicz's syndrome: analysis of the
original case report of 1892 in the light of current knowledge identifies a MALT
lymphoma. Oral Surg Oral Med. 2005;100:334-9.

4. Morgan WS, Castleman B. A clinicopathologic study of Mikulicz's disease. Am ]
Pathol. 1953;29:471-503.

5. Sarles H, Sarles JC, Muratore R, Guien C. Chronic inflammatory sclerosis of the
pancreas—an autonomous pancreatic disease? Am ] Dig Dis. 1961;6:688-98.

6. Kawaguchi K, Koike M, Tsuruta K, Okamoto A, Tabata I, Fujita N. Lymphoplas-
macytic sclerosing pancreatitis with cholangitis: a variant of primary sclerosing
cholangitis extensively involving pancreas. Hum Pathol. 1991;22:387-95.

7. Yoshida K, Toki F, Takeuchi T, Watanabe S, Shiratori K, Hayashi N. Chronic pan-
creatitis caused by an autoimmune abnormality. Proposal of the concept of
autoimmune pancreatitis. Dig Dis Sci. 1995;40:1561-8.

8. Hamano H, Kawa S, Horiuchi A, Unno H, Furuya N, Akamatsu T, et al. High
serum IgG4 concentrations in patients with sclerosing pancreatitis. N Engl ] Med.
2001;344:732-8.

9. Yamamoto M, Ohara M, Suzuki C, Naishiro Y, Yamamoto H, Takahashi H, et al.
Elevated IgG4 concentrations in serum of patients with Mikulicz’s disease. Scand
J Rheumatol. 2004;33:432-3.

10. Deshpande V,ZenY, Chan JK, Yi EE, Sato Y, Yoshino T, et al. Consensus statement
on the pathology of I[gG4-related disease. Mod Pathol. 2012;25:1181-92.

11. Masaki Y, Kurose N, Umehara H. IgG4-related disease: a novel lymphoprolifera-
tive disorder discovered and established in Japan in the 21st century. J Clin Exp
Hematop. 2011;51:13-20.

12. Umehara H, Okazaki K, Masaki Y, Kawano M, Yamamoto M, Saeki T, et al. A novel
clinical entity, IgG4-related disease (IgG4RD): general concept and details. Mod
Rheumatol. 2012;22:1-14.


http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0255
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0255
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0255
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0255
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0255
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0255
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0255
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0255
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0255
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0255
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0255
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0255
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0255
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0255
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0255
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0260
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0265
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0270
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0270
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0270
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0270
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0270
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0270
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0270
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0270
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0270
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0270
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0270
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0270
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0270
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0270
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0270
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0270
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0275
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0280
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0285
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0290
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0295
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0300
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0305
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0310

166

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

0. Ardila-Suarez et al. / Reumatol Clin. 2017;13(3):160-166

Batu ED, Arici ZS, Orhan D, Kiratli H, Ozen S. Immunoglobulin G4-related orbital
disease: report of two pediatric cases. Clin Exp Rheumatol. 2015;33:409-10.
Hasosah MY, Satti MB, Yousef YA, Alzahrani DM, Almutairi SA, Alsahafi AF, et al.
IgG4-related sclerosing mesenteritis in a 7-year-old Saudi girl. Saudi ] Gastroen-
terol. 2014;20:385-8.

Inoue D, Yoshida K, Yoneda N, Ozaki K, Matsubara T, Nagai K, et al. IgG4-
related disease: dataset of 235 consecutive patients. Medicine (Baltimore).
2015;94:e680.

Wallace ZS, Deshpande V, Mattoo H, Mahajan VS, Kulikova M, Pillai S, et al.
IgG4-related disease: clinical and laboratory features in one hundred twenty-
five patients. Arthritis Rheumatol. 2015;67:2466-75.

Patel H, Khalili K, Kyoung KT, Yazdi L, Lee E, May G, et al. IgG4 related disease—a
retrospective descriptive study highlighting Canadian experiences in diagnosis
and management. BMC Gastroenterol. 2013;13:168.

Cortazar FB, Stone JH. IgG4-related disease and the kidney. Nat Rev Nephrol.
2015;11:599-609.

He Y, Du X, Ding N, Li Z, Zhou W, Chen B, et al. Spectrum of IgG4-related disease
on multi-detector CT: a 5-year study of a single medical center data. Abdom
Imaging. 2015;40:3104-16.

Fujita A, Sakai O, Chapman MN, Sugimoto H. IgG4-related disease of the
head and neck: CT and MR imaging manifestations. Radiogr Rev. 2012;32:
1945-58.

Gorospe L, Ayala-Carbonero AM, Fernandez-Méndez MA, Arrieta P, Mufoz-
Molina GM, Cabaiero-Sanchez A, et al. Idiopathic fibrosing mediastinitis:
spectrum of imaging findings with emphasis on its association with IgG4-related
disease. Clin Imaging. 2015;39:993-9.

Ebbo M, Daniel L, Pavic M, Séve P, Hamidou M, Andres E, et al. IgG4-related
systemic disease: features and treatment response in a French cohort: results
of a multicenter registry. Medicine (Baltimore). 2012;91:49-56.

Chen H, Lin W, Wang Q, Wu Q, Wang L, Fei G, et al. IgG4-related disease in a
Chinese cohort: a prospective study. Scand ] Rheumatol. 2014;43:70-4.
Cortés-Romera M, Sabaté-Llobera A, Gdmez-Cenzano C, Torras-Ambros J. Use-
fulness of PET/CT in IgG4-related disease. Med Clin. 2015;145:321-2.

Zhang |, Chen H, Ma Y, Xiao Y, Niu N, Lin W, et al. Characterizing IgG4-related
disease with '8F-FDG PET/CT: a prospective cohort study. Eur ] Nucl Med Mol
Imaging. 2014;41:1624-34.

Stone JH, Brito-Zerén P, Bosch X, Ramos-Casals M. Diagnostic approach to the
complexity of IgG4-related disease. Mayo Clin Proc. 2015;90:927-39.
Carruthers MN, Khosroshahi A, Augustin T, Deshpande V, Stone JH. The diagnos-
tic utility of serum IgG4 concentrations in [gG4-related disease. Ann Rheum Dis.
2015;74:14-8.

Yamamoto M, Tabeya T, Naishiro Y, Yajima H, Ishigami K, Shimizu Y, et al. Value
of serum IgG4 in the diagnosis of IgG4-related disease and in differentiation
from rheumatic diseases and other diseases. Mod Rheumatol. 2012;22:419-25.
Ryu JH, Horie R, Sekiguchi H, Peikert T, Yi ES. Spectrum of disorders associated
with elevated serum IgG4 levels encountered in clinical practice. Int]J Rheumatol.
2012;2012:232960.

Pieringer H, Parzer I, Wohrer A, Reis P, Oppl B, Zwerina J. IgG4- related disease:
an orphan disease with many faces. Orphanet ] Rare Dis. 2014;9:110.
Khosroshahi A, Wallace ZS, Crowe JL, Akamizu T, Azumi A, Carruthers MN, et al.
International consensus guidance statement on the management and treatment
of IgG4-related disease. Arthritis Rheumatol. 2015;67:1688-99.

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43,

44,

45.

46.

47.

48.

49.

50.

. Abud-Mendoza C. IgG4 (IgG4-RD) related diseases, with a horizon not limited
to Mikulicz’s disease. Reumatol Clin. 2013;9:133-5.

Vidarsson G, Dekkers G, Rispens T. IgG subclasses and allotypes: from structure
to effector functions. Front Immunol. 2014;5:520.

Aalberse RC, Dieges PH, Knul-Bretlova V, Vooren P, Aalbers M, van Leeuwen J.
IgG4 as a blocking antibody. Clin Rev Allergy. 1983;1:289-302.

Jutel M, Akdis CA. Immunological mechanisms of allergen-specificimmunother-
apy. Allergy. 2011;66:725-32.

Lighaam LC, Aalberse RC, Rispens T. IgG4-related fibrotic diseases from
an immunological perspective: regulators out of control? Int J] Rheumatol.
2012;2012:789164.

Della-Torre E, Lanzillotta M, Doglioni C. Immunology of IgG4-related disease.
Clin Exp Immunol. 2015;181:191-206.

Akiyama M, Suzuki K, Yamaoka K, Yasuoka H, Takeshita M, Kaneko Y, et al. Num-
ber of circulating follicular helper 2T cells correlates with [gG4 and interleukin-4
levels and plasmablast numbers in IgG4-related disease. Arthritis Rheumatol.
2015;67:2476-81.

Miura H, Miyachi Y. [gG4-related retroperitoneal fibrosis and sclerosing cholan-
gitis independent of autoimmune pancreatitis. A recurrent case after a 5-year
history of spontaneous remission. ] Pancreas. 2009;10:432-7.

Tan H, Li H, Hu Y, Niu R, Pan P, Hu C. A case of solely lung-involved IgG4-related
disease mimicking tuberculosis. Heart Lung ] Crit Care. 2015;44:161-4.
Carruthers MN, Stone JH, Deshpande V, Khosroshahi A. Development of an IgG4-
RD responder index. Int J Rheumatol. 2012;2012:259408.

Hart PA, Topazian MD, Witzig TE, Clain JE, Gleeson FC, Klebig RR, et al. Treatment
of relapsing autoimmune pancreatitis with immunomodulators and rituximab:
the Mayo Clinic experience. Gut. 2013;62:1607-15.

Carruthers MN, Topazian MD, Khosroshahi A, Witzig TE, Wallace ZS, Hart PA,
et al. Rituximab for IgG4-related disease: a prospective, open-label trial. Ann
Rheum Dis. 2015;74:1171-7.

Yamamoto M, Awakawa T, Takahashi H. Is rituximab effective for [gG4-related
disease in the long term? Experience of cases treated with rituximab for 4 years.
Ann Rheum Dis. 2015;74:e46.

Della-Torre E, Campochiaro C, Bozzolo EP, Dagna L, Scotti R, Nicoletti R, et al.
Methotrexate for maintenance of remission in IgG4-related disease. Rheuma-
tology. 2015;54:1934-6.

Tabata T, Kamisawa T, Takuma K, Egawa N, Setoguchi K, Tsuruta K, et al. Serial
changes of elevated serum IgG4 levels in IgG4-related systemic disease. Intern
Med. 2011;50:69-75.

Ferndndez-Codina A, Martinez-Valle F, Pinilla B, Lépez C, DeTorres I, Solans-
Laqué R, et al. I[gG4-related disease: results from a multicenter Spanish registry.
Medicine (Baltimore). 2015;94:e1275.

Okazaki K, Uchida K, Koyabu M, Miyoshi H, Takaoka M. Recent advances in the
concept and diagnosis of autoimmune pancreatitis and IgG4-related disease. ]
Gastroenterol. 2011;46:277-88.

Okazaki K, Uchida K, Miyoshi H, Ikeura T, Takaoka M, Nishio A. Recent concepts
of autoimmune pancreatitis and IgG4-related disease. Clin Rev Allergy Immunol.
2011;41:126-38.

Masaki Y, Dong L, Kurose N, Kitagawa K, Morikawa Y, Yamamoto M, et al.
Proposal for a new clinical entity, IgG4-positive multiorgan lymphoprolifera-
tive syndrome: analysis of 64 cases of I[gG4-related disorders. Ann Rheum Dis.
2009;68:1310-5.


http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0315
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0320
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0325
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0330
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0335
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0340
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0340
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0340
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0340
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0340
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0340
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0340
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0340
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0340
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0340
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0340
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0340
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0340
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0340
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0340
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0345
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0350
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0355
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0360
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0365
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0370
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0375
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0380
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0385
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0390
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0395
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0400
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0405
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0410
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0415
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0415
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0415
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0415
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0415
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0415
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0415
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0415
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0415
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0415
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0415
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0415
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0415
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0415
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0415
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0415
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0415
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0415
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0420
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0425
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0425
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0425
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0425
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0425
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0425
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0425
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0425
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0425
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0425
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0425
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0425
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0425
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0425
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0430
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0435
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0435
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0435
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0435
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0435
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0435
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0435
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0435
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0435
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0435
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0435
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0435
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0435
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0435
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0435
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0435
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0440
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0445
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0450
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0455
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0460
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0465
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0470
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0475
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0480
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0485
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0490
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0495
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500
http://refhub.elsevier.com/S2173-5743(17)30045-X/sbref0500

	IgG4-related Disease: A Concise Review of the Current Literature
	Methodological Review
	Introduction and Historical Details
	Incidence, Prevalence and Affected Organs
	Diagnosis of the Disease
	Pathogenesis of the disease and the role of IgG4
	Treatment of IgG4-related Disease and Patient Follow-up
	Conclusions
	Ethical Disclosures
	Protection of human and animal subjects
	Confidentiality of data
	Right to privacy and informed consent

	Funding
	Authorship
	Conflicts of Interest
	References


