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Abstract

Objectives. Several IgG4-related disease (IgG4-RD) phenotypes have been proposed and the first set of classifi-

cation criteria have been recently created. Our objectives were to assess the phenotype distribution and the per-

formance of the classification criteria in Spanish patients as genetic and geographical differences may exist.

Methods. We performed a cross-sectional multicentre study (Registro Espa~nol de Enfermedad Relacionada con la

IgG4, REERIGG4) with nine participating centres from Spain. Patients were recruited from November 2013 to

December 2018. The 2019 American College of Rheumatology/European League Against Rheumatism classification

criteria (AECC) were used.

Results. We included 105 patients; 88% had Caucasian ethnicity. On diagnosis, 86% met the international path-

ology consensus while 92% met the Japanese comprehensive criteria. The phenotype distribution was head and

neck 25%, Mikulicz and systemic (MS) 20%, pancreato-hepato-biliary (PHB) 13%, retroperitoneal and aorta (RA)

26%. Sixteen per cent had an undefined phenotype. Seventy-seven per cent of the cases met the AECC. From the

24 patients not meeting the AECC, 33% met exclusion criteria, and 67% did not get a score �20 points.

Incomplete pathology reports were associated to failure to meet the AECC.

Conclusions. The PHB phenotype was rare among Spanish IgG4-RD patients. The MS phenotype was less fre-

quent and the RA phenotype was more prevalent than in other, Asian patient series. An undefined phenotype

should be considered as some patients do not fall into any of the categories. Three quarters of the cases met the

2019 AECC. Incomplete pathology reports were the leading causes of failure to meet the criteria.
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Introduction

Since IgG4-related disease (IgG4-RD) was described as

a medical condition in 2001 [1], knowledge of it has rap-

idly increased. The most extended approach to its

pathophysiological mechanism was established in 2017

[2]. The recognition of certain antigens would prompt a

CD4þ cytotoxic lymphocyte oligoclonal expansion [3]; an

inflammatory cascade along with B cells [4] and follicular

helper T cells [5] would be unleashed, leading finally to

fibrosis and organ dysfunction. In the past few years,

two potential antigens, galectin 3 [6] and laminin 511 [7],

have been identified. From the clinical standpoint, two

sets of diagnostic criteria were established in 2012, the

Japanese comprehensive criteria [8] (JCC, based on
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organ involvement, serum IgG4 and pathology findings)

and the international pathology consensus [9] (IPC,

based on pathology findings and clinical correlation).

The creation of an international multiethnic cohort has

allowed differentiating several phenotypes of IgG4-RD

using the latent class analysis method [10]. The possibil-

ity of establishing a distinct prognosis and treatment for

each phenotype is yet to be determined. IgG4-RD had a

predilection for head and neck involvement in Asian

patients, and differences could be due to genetic or en-

vironmental factors. Finally, the American College of

Rheumatology/European League Against Rheumatism

classification criteria (AECC) have just been released

[11]. This is the first set of classification criteria, aiming

to select patients to be enrolled in future research. They

are based on clinical, radiological, laboratory and path-

ology findings. In the multiethnic international validation

cohort, sensitivity was 85% and specificity 99.2%. The

above-mentioned geographical differences could influ-

ence the performance of these classification criteria.

The aim of our study is to describe the different IgG4-

RD phenotypes in a mostly Caucasian group of Spanish

patients and to explore the performance of the new

AECC among them.

Methods

Patients

The Spanish registry of IgG4-RD (Registro Espa~nol de

Enfermedad Relacionada con la IgG4, REERIGG4) was

created in 2013 by the Systemic Autoimmune Diseases

Group (GEAS) of the Spanish Internal Medicine Society.

It was approved by the Vall d’Hebron University Hospital

ethics review board. The present study included data

gathered from November 2013 to December 2018. The

database was an encrypted and de-identified Microsoft

Access file.

Data

The dataset included the age at diagnosis of IgG4-RD,

gender and ethnicity. All patients had to meet at least

one of the two diagnostic criteria sets available (JCC or

IPC). The different categories of the strength of the diag-

nosis were also recorded (definite, probable, possible

for JCC; highly suggestive, probable, insufficient for

IPC). All biopsies were recorded. Biopsy reports were

categorized into sufficient (IgG4-RD diagnosis and re-

port with full assessment for pathology parameters

including storiform fibrosis, lymphoplasmacytic infiltrates

and obliterative phlebitis, plasma cell counts for IgG4

and IgG/CD138 and IgG4/IgG ratio) or insufficient (IgG4-

RD diagnosis but in the absence of any or all of the

pathology parameters).

Two expert physicians (A.F.C. and F.M.V.) reviewed

all cases and assigned a phenotype for each one. The

possible phenotypes were pancreato-hepato-biliary

(PHB), retroperitoneum and aorta (RA), head and neck

limited (HN), and Mikulicz and systemic disease (MS), as

described by Wallace et al. [10]. One extra subset (not

defined, ND) was added for the cases that did not fit

into one of the original four phenotypes.

The 2019 AECC are based on an entry criterion, mul-

tiple exclusion criteria and a score of points obtained

from different domains (pathology, immunostaining,

serum IgG4, lacrimal or salivary gland involvement,

thorax involvement, pancreas and biliary tree involve-

ment, kidney involvement, and retroperitoneal involve-

ment). In order to diagnose a single patient with IgG4-

RD according to the classification criteria, individuals

needed to meet the entry criterion, to have no exclusion

criteria and to have an inclusion criteria score �20

points [11]. All the criteria were introduced as individual

variables in the database, and scores for each inclusion

domain and total scores were documented. The 2019

AECC were based on two validation cohorts, and 39

patients were included in the first validation cohort.

Statistical analysis

Dichotomous variables were expressed as percentages

and absolute frequencies, and continuous features were

reported as mean (S.D.). v2 was used for pairwise com-

parisons of categorical variables between groups.

Student’s t test was used to compare continuous varia-

bles among groups. Cohen’s kappa was used to meas-

ure the reliability among different sets of criteria (>0.75

was considered excellent, 0.4–0.75 good and <0.4 poor

reliability). Statistical analyses were performed using

SPSS Statistics (IBM Corp., Armonk, NY, USA). A two-

sided P-value of 0.05 or less was considered statistically

significant with no correction for multiple comparisons.

Results

One hundred and five IgG4-RD patients were recruited

from nine Spanish hospitals. The epidemiological features

and the percentage meeting each set of diagnostic criteria

Rheumatology key messages

. The pancreato-hepato-biliary phenotype was rare in a Spanish IgG4-related disease (IgG4-RD) series.

. The retroperitoneal and aorta phenotype was more common in Spanish than Asian IgG4-RD series patients.

. IgG4-RD pathology exams are not mandatory but have a significant weight in the ACR/EULAR classification
criteria.
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for the whole group of patients are displayed in Table 1.

Most (88%) of them were Caucasian. The most frequently

involved organs were retroperitoneum, lymph nodes,

orbits, salivary glands and pancreas. Half of the individuals

had a systemic disease involving >1 organ and 42% of

them had elevated serum IgG4. About 90% of the patients

met IPC and/or JCC diagnostic criteria (84% met both).

Overall agreement between the two experts classify-

ing patients by phenotype was excellent (j¼0.755).

Agreement by phenotype was excellent for HN

(j¼0.898), ND (j¼0.773) and PHB (j¼ 0.922), and

good for MS (j¼0.496). The distribution by phenotype

was the following: HN 26 (25%), MS 21 (20%), ND 17

(16%), PHB 14 (13%) and RA 27 (26%) patients. The

TABLE 1 Demographic characteristics, organ involvement and clinical phenotypes in Spanish patients with IgG4-related

disease

HN (n 5 26) MS (n 5 21) ND (n 5 17) PHB (n 5 14) RA (n 5 27) Total (n 5 105)

Age at diagnosis, mean
(S.D.), years

50.1 (13.5)* 55.1 (12.6) 53.7 (15.2) 61.0 (14.9) 58.7 (12.3) 55.4 (13.8)

Female, % (n) 58 (15)** 33 (7) 29 (5) 29 (4) 15 (4)* 33 (35)

White, % (n) 88 (23) 67 (14)* 88 (15) 86 (12) 89 (24) 84 (88)
North African/Middle

East, % (n)
4 (1) 14 (3) 0 (0) 7 (1) 0 (0) 5 (5)

Hispanic, % (n) 8 (2) 19 (4) 12 (2) 7 (1) 11 (3) 11 (12)

Biopsy, % (n) 100 (26) 95 (20) 100 (17) 64 (9)*** 93 (25) 92 (97)
Pathology standard, % (n) 81 (21) 60 (12) 59 (10) 78 (7) 80 (20) 72 (70)

Elevated serum IgG4, % (n) 19 (5)** 62 (13)* 41 (7) 86 (12)*** 26 (7) 42 (44)
IPC, % (n) 100 (26)* 90 (19) 76 (13) 50 (7)*** 93 (25) 86 (90)

Highly suggestive, % (n) 65 (17) 62 (13) 47 (8) 43 (6) 63 (17) 58 (61)

Probable, % (n) 35 (9) 29 (6) 29 (5) 7 (1) 30 (8) 28 (29)
JCC, % (n) 96 (25) 95 (20) 88 (15) 100 (14) 93 (25) 94 (99)

Definite, % (n) 23 (6) 52 (11)* 18 (3) 36 (5) 33 (9) 32 (34)
Probable, % (n) 73 (19)** 29 (6) 41 (7) 21 (3) 48 (13) 46 (48)
Possible, % (n) 0 (0)** 14 (3) 29 (5) 43 (6)* 11 (3) 16 (17)

Systemic, % (n) 35 (9) 100 (21)*** 53 (9) 43 (6) 30 (8)* 50 (53)
Pancreas, % (n) 0 (0)* 19 (4) 6 (1) 71 (10)*** 0 (0)* 14 (15)
Lacrimal glands, % (n) 19 (5)* 14 (3) 0 (0) 0 (0) 0 (0) 8 (8)

Orbit, % (n) 50 (13)*** 24 (5) 0 (0)* 0 (0) 0 (0)** 17 (18)
Extraocular muscles, % (n) 15 (4) 14 (3) 0 (0) 0 (0) 0 (0) 7 (7)

Salivary glands, % (n) 23 (6) 43 (9)*** 0 (0) 7 (1) 0 (0)* 15 (16)
Pachymeninges, % (n) 0 (0) 24 (5)*** 0 (0) 0 (0) 0 (0) 5 (5)
Hypophysis, % (n) 4 (1) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1)

Thyroid, % (n) 0 (0) 0 (0) 18 (3)** 0 (0) 0 (0) 3 (3)
Aorta, % (n) 0 (0)* 24 (5) 0 (0) 0 (0) 30 (8)** 12 (13)

Arteries, % (n) 0 (0) 10 (2) 6 (1) 0 (0) 4 (1) 4 (4)
Mediastinum, % (n) 0 (0) 19 (4)** 6 (1) 0 (0) 0 (0) 5 (5)
Retroperitoneum, % (n) 0 (0)*** 52 (11) 29 (5) 0 (0)** 78 (21)*** 35 (37)

Mesenterium, % (n) 0 (0) 10 (2) 24 (4)* 0 (0) 4 (1) 7 (7)
Skin, % (n) 4 (1) 5 (1) 0 (0) 0 (0) 0 (0) 2 (2)

Lymph nodes, % (n) 8 (2) 52 (11)*** 24 (4) 14 (2) 7 (2) 20 (21)
Biliary ducts, % (n) 0 (0) 5 (1) 0 (0) 29 (4)*** 0 (0) 5 (5)
Gallbladder, % (n) 0 (0) 0 (0) 0 (0) 21 (3)** 0 (0) 3 (3)

Liver, % (n) 0 (0) 5 (1) 0 (0) 14 (2)* 0 (0) 3 (3)
Lung, % (n) 0 (0) 33 (7)*** 18 (3) 0 (0) 0 (0) 10 (10)
Pleura, % (n) 0 (0) 14 (3) 6 (1) 0 (0) 4 (1) 5 (5)

Pericardium, % (n) 0 (0) 10 (2) 6 (1) 7 (1) 0 (0) 4 (4)
Kidney, % (n) 0 (0) 29 (6)*** 0 (0) 0 (0) 4 (1) 7 (7)

Breast, % (n) 0 (0) 0 (0) 6 (1) 0 (0) 0 (0) 1 (1)
Prostate, % (n) 0 (0) 5 (1) 0 (0) 0 (0) 0 (0) 1 (1)
Maxillary sinus, % (n) 23 (6)* 24 (5)* 0 (0) 0 (0) 0 (0) 10 (11)

Other organs, % (n) 15 (4) 24 (5)* 6 (1) 0 (0) 0 (0) 10 (10)

Dichotomous variables were expressed as percentage (count) and continuous variables as mean (S.D.). Bivariate compari-
sons of continuous variables were made using Student’s t-test while bivariate comparisons of dichotomous variables were
made either using v2 test or Fisher’s exact test, as appropriate. *P < 0.05, **P < 0.01, ***P < 0.001. HN: head and neck;

IgG4: immunoglobulin G 4; IPC: international pathology criteria; JCC: Japanese comprehensive criteria; MS: Mikulicz and
systemic; ND: not defined; PHB: pancreato-hepato-biliary; RA: retroperitoneum and aorta.

New IgG4-RD classification criteria and clinical phenotypes in Spanish patients

https://academic.oup.com/rheumatology 219



organ involvement in each subset matched each pheno-

type’s definition.

Eighty-one (77%) met the 2019 AECC, with a mean

score of 32 points (S.D. 9.7). The 24 patients not meeting

these criteria (Table 2): had statistically significantly

fewer biopsies, had fewer complete standard pathology

reports, met the IPC diagnostic criteria with a lower fre-

quency, and were more frequently classified as possible

IgG4-RD according to the JCC criteria. All patients met

the entry criterion (typical organs involved or suggestive

tissue inflammation). Eight patients (33%) had at least

one exclusion criterion: fever (1), steroid resistance (2),

eosinophilia (1), anti-neutrophil cytoplasmic antibodies

(2), anti-double stranded deoxyribonucleic acid antibod-

ies (2), other antibodies (2), and prominent neutrophilic

inflammation (1). Finally, 16 (67%), did not get a score

�20 points (mean 17.2, S.D. 10). Even though the agree-

ment between the three sets of criteria was good (all

>73.3%), the kappa coefficients showed poor reliability

between the different sets of criteria (all <0.4).

Discussion

The new 2019 AECC will allow selection of homoge-

neous populations of IgG4-RD patients for clinical trials

thanks to its very high specificity. Herein, we have

reported that in a non-selected Spanish IgG4-RD patient

cohort (predominantly Caucasian), we found a low num-

ber of patients with the PHB (13%) phenotype and a

group that did not fit in any of the prespecified pheno-

types (16%). Seventy-seven per cent of the individuals

met the AECC. Most of the excluded patients did not

achieve the score threshold. The absence of biopsies

and incomplete pathology reports accounted for a sig-

nificant number of exclusions.

The existence of differences between Asian and non-

Asian populations in IgG4-RD had been suggested by

some observational studies. These findings classically

included higher serum IgG4 levels and some concerns

for increased pancreatic involvement in Asian patients

[12]. After other cohorts from America, Asia and Europe

were reported, the most commonly involved organs

were found to be lymph nodes, submandibular and lacri-

mal glands, pancreas, and retroperitoneum [13–15]. The

percentage of patients with elevated serum IgG4 ranged

from 100% to 51%. In the longest international and mul-

tiethnic cohort available, Wallace et al. [10] found that

Asian patients were significantly older, had higher serum

IgG4 levels, and had more head and neck disease. This

study included 493 patients from a derivation cohort

from the AECC taskforce. Spanish patients matched in

terms of age and sex this international group’s results

for non-Asian patients (69% Caucasian vs 88% in ours).

In the present study a lower proportion of patients with

elevated levels of serum IgG4 (69% vs 44%) was found.

In terms of organ involvement, our Spanish cohort had

more cases with rare organs involved, like hypophysis,

thyroid, mesenterium or breast. Most likely, this is due

to the usual clinical practice nature of REERIGG4 vs

Wallace’s series with prototypic patients in the context

of the classification criteria effort. We also found a

higher proportion of individuals with retroperitoneal in-

volvement (35% vs 16%), despite a similar rate of aorta

involvement (12% vs 10%). We documented less pan-

creatic involvement (15%), as compared with 42% in

the AECC taskforce study. Moreover, all the different

phenotypes had a similar overall distribution (regardless

of ethnicity), except for the PHB subset. Again, only

13% of the cases accounted for the PHB phenotype.

The rest of the phenotypes rarely had pancreatic, liver

or bile duct involvement except for the MS phenotype

(19% pancreas, 5% liver, 5% biliary ducts). Since typic-

ally multiple organs would be involved at the same time

in MS, including the ones encompassed in the PHB sub-

set, there could be some overlap between the two of

them. Also, in the case of rarer manifestations, the exist-

ence of an ND phenotype makes sense and, in our

dataset, represents a minority of the cases. Taking into

account the phenotype sub-analysis by ethnic groups,

Wallace’s series showed HN 37%, MS 26%, PHB 26%

and RA 14% for Asians; and HN 13%, MS 21%, PHB

32% and RA 30% for non-Asians. In our Spanish cohort

(without ethnically Asian patients) the HN phenotype

percentage (25%) was higher than in the non-Asian sub-

group but lower than in the Asian one. The MS subset

was lower (20%) than the one in Asian patients. For

PHB our series showed a lower prevalence (13%) com-

pared with both subgroups; remarkably more non-Asian

patients had the PHB phenotype. Finally, the RA pheno-

type was more frequent in our study and in the non-

Asian group vs the Asian group.

In terms of phenotypes, the agreement between both

experts clinically assessing the phenotypes was excel-

lent. The agreement was lower for the MS phenotype,

as on some occasions, in the event of multiple organ in-

volvement, the experts favoured either the main mani-

festation (i.e. pancreas and then assigning the PHB

phenotype) or the summary of all the ongoing involve-

ment (i.e. pancreas, elevated serum IgG4, retroperiton-

eal fibrosis, lymph nodes, and then choosing the MS

phenotype). These conflicting opinions reflect regular

clinical practice controversies. The findings on pheno-

type distribution support the presence of ethnic and

geographical differences. The differences might be

explained by both genetic and environmental causes yet

to be determined. Ethnically, in Asian patients, the HN

phenotype seems more prevalent and the RA phenotype

is rarer, while serum IgG4 levels would be increased in

most of the patients. The differences between non-Asian

groups as different PHB prevalence could be deter-

mined by geographical causes such as exposure to dif-

ferent antigens that may cause different manifestations

of the same disease.

Since there is no previous set of IgG4-RD classifica-

tion criteria, it is difficult to choose a comparator to as-

sess the AECC. In the original second validation cohort

[11], sensitivity and specificity were remarkably high

(82% and 97.8%, respectively). In our study, 81 of the

Andreu Fernández-Codina et al.
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IgG4-RD cases (77%) met the classification criteria. All

patients met the inclusion criteria. It is important to re-

mark that patients can have the characteristic clinical or

radiological involvement from typical organs, but that

also organs with biopsy proven lymphoplasmacytic infil-

trate of uncertain origin can be included. This alternative

proven biopsy allowed us to include 10 patients that we

had initially discarded since they had rarer manifesta-

tions not specified in the list provided making a restrict-

ive interpretation of the 2019 AECC. The exclusion

criteria, which encompass multiple mimicker conditions,

excluded just a few patients, mostly due to serologic

TABLE 2 Characteristics of patients according to the fulfilment of the 2019 IgG4-related disease ACR/EULAR classifica-

tion criteria

Meets 2019 IgG4-RD ACR/EULAR
classification criteria

No (n 5 24) Yes (n 5 81) P-value Total (n 5 105)

Age at diagnosis, mean (S.D.), years 55.5 (15.1) 55.3 (13.5) 1.0 55.4 (13.8)
Female, % (n) 21 (5) 37 (30) 0.1 33 (35)
White, % (n) 100 (24) 79 (64) 0.01 84 (88)

North African/Middle East, % (n) 0 (0) 6 (5) 0.6 5 (5)
Hispanic, % (n) 0 (0) 15 (12) 0.06 11 (12)

Biopsy, % (n) 79 (19) 96 (78) 0.01 92 (97)
Pathology standard, % (n) 42 (8) 79 (62) 0.001 72 (70)
Elevated serum IgG4, % (n) 58 (14) 37 (30) 0.06 42 (44)

IPC, % (n) 62 (15) 93 (75) <0.001 86 (90)
Highly suggestive, % (n) 33 (8) 65 (53) 0.005 58 (61)

Probable, % (n) 29 (7) 27 (22) 0.8 28 (29)
JCC, % (n) 96 (23) 94 (76) 1.0 94 (99)

Definite, % (n) 25 (6) 35 (28) 0.4 32 (34)

Probable, % (n) 33 (8) 49 (40) 0.2 46 (48)
Possible, % (n) 38 (9) 10 (8) 0.003 16 (17)

Systemic, % (n) 46 (11) 52 (42) 0.6 50 (53)
Pancreas, % (n) 12 (3) 15 (12) 1.0 14 (15)
Lacrimal glands, % (n) 4 (1) 9 (7) 0.7 8 (8)

Orbit, % (n) 12 (3) 19 (15) 0.8 17 (18)
Extraocular muscles, % (n) 4 (1) 7 (6) 1.0 7 (7)
Salivary glands, % (n) 17 (4) 15 (12) 0.8 15 (16)

Pachymeninges, % (n) 4 (1) 5 (4) 1.0 5 (5)
Hypophysis, % (n) 0 (0) 1 (1) 1.0 1 (1)

Thyroid, % (n) 0 (0) 4 (3) 1.0 3 (3)
Aorta, % (n) 12 (3) 12 (10) 1.0 12 (13)
Arteries, % (n) 0 (0) 5 (4) 0.6 4 (4)

Mediastinum, % (n) 0 (0) 6 (5) 0.6 5 (5)
Retroperitoneum, % (n) 25 (6) 38 (31) 0.2 35 (37)

Mesenterium, % (n) 8 (2) 6 (5) 0.7 7 (7)
Skin, % (n) 0 (0) 2 (2) 1.0 2 (2)
Lymph nodes, % (n) 21 (5) 20 (16) 1.0 20 (21)

Biliary ducts, % (n) 12 (3) 2 (2) 0.08 5 (5)
Gallbladder, % (n) 0 (0) 4 (3) 1.0 3 (3)

Liver, % (n) 0 (0) 4 (3) 1.0 3 (3)
Lung, % (n) 17 (4) 7 (6) 0.2 10 (10)
Pleura, % (n) 12 (3) 2 (2) 0.08 5 (5)

Pericardium, % (n) 4 (1) 4 (3) 1.0 4 (4)
Kidney, % (n) 0 (0) 10 (7) 0.3 7 (7)

Breast, % (n) 0 (0) 1 (1) 1.0 1 (1)
Prostate, % (n) 0 (0) 1 (1) 1.0 1 (1)
Maxillary sinus, % (n) 17 (4) 9 (7) 0.3 10 (11)

Other organs, % (n) 8 (2) 10 (8) 0.7 10 (10)

Dichotomous variables are expressed as percentage (count) and continuous variables as mean (S.D.). Bivariate comparisons
of continuous variables were made using Student’s t-test while bivariate comparisons of dichotomous variables were made
either using v2 test or Fisher’s exact test, as appropriate. IgG4: immunoglobulin G 4; IgG4-RD ACR/EULAR: IgG4-related

disease American College of Rheumatology/European League Against Rheumatism; IPC: international pathology criteria;
JCC: Japanese comprehensive criteria.
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causes. Some of them had positive antibodies like

ANCA, without evidence of active vasculitis. Case series

have suggested the possibility of an overlap syndrome

between ANCA vasculitis and IgG4-RD, but it is still

controversial [16]. Most likely clinical manifestations

would tilt the balance towards one disease or the other.

This could also happen with other autoimmune condi-

tions. Nevertheless, classification criteria should select

the most representative and homogeneous types of

patients to improve the homogeneity of clinical trials,

and this is why cases with any potential bias should not

go through. Exclusion criteria also include important key

points such as excluding patients with malignancies. In

previous studies, IgG4-RD had been related to syn-

chronic diagnosis with cancer and early development of

malignancies in the 2 years after diagnosis [17, 18].

These were Asian patients fulfilling JCC, mostly without

biopsies. By prompting broader studies in the case of

unexplained or suspicious masses, and directly exclud-

ing patients with biopsy-proven malignancy even in co-

existence with IgG4-RD features, cancer development

rates in IgG4RD might drop. Future epidemiological

studies using the AECC might be able to clarify the real

association between IgG4-RD and cancer. Classification

criteria can be achieved without having a pathology

sample or serum IgG4 determinations. Patients not

achieving the 20-point threshold (and therefore not

meeting the classification criteria) were found to lack a

biopsy sample more often (79% vs 96%). Ninety per

cent of the patients at REERIGG4 had biopsies per-

formed for diagnosis. We also found that having a bi-

opsy done was a significant item in terms of meeting

the classification criteria. Beyond that, among those

who already had a biopsy, having a complete pathology

report including all the standard features and counts [9]

made the difference. Patients with incomplete informa-

tion had lower scores. This emphasizes the importance

of having accurate pathology reports.

Lastly, patients who met the AECC met more often

the IPC diagnostic criteria than those who did not.

Moreover, those in the highly suggestive category also

met more frequently the classification criteria. This is

most likely due to the significant weight of pathology in

the scoring system since the IPC are based on path-

ology and patients with more items (high IgG4þ/IgG4

ratios, all classic histological features) will certainly have

higher scores. The JCC were equally met by cases

meeting and not meeting the AECC. Remarkably, more

patients who did not make it for the classification criteria

fell in the lower certainty of diagnosis category (pos-

sible), which does not warrant a biopsy sample. In the

absence of an older set of IgG4-RD classification criteria

as a comparator, we exploratorily compared the new

AECC agreement with the IPC and JCC diagnostic crite-

ria without getting any correlation.

The limitations of this study include the absence of a

central laboratory/pathology department to process all

the samples in a single place, which is inherent to a

multicentre rare disease registry. In addition, all the

participant clinics are specialized in General Internal

Medicine and systemic autoimmune diseases. Thus,

some manifestations might be under-represented as

pancreatic involvement. However, as a systemic dis-

ease, patients tend to have multiple organs involved at

the same time and Internal Medicine is involved anyway.

Some cases were previously used for the creation of a

derivation case collection for the 2019 AECC. Finally,

the phenotype assignment by two experts might include

biases as compared with the use of a computer algo-

rithm but seems to us closer to clinical practice.

In conclusion, we found that the PHB phenotype was

rare in an IgG4-RD Spanish multicentre cohort, mostly

formed by Caucasian patients. The MS phenotype was

less frequent and the RA phenotype was more frequent

than in other, Asian patient series. Some cases with less

frequent manifestations might warrant the addition of a

ND phenotype. Seventy-seven per cent of the patients

met the 2019 AECC. Lack of biopsies and incomplete

pathology reports were the leading causes of failure to

meet the criteria. Pathology was still determinant al-

though not mandatory thanks to the AECC design.

These criteria will help in homogenizing populations of

IgG4-RD patients for future clinical trials and epidemio-

logical studies.
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