Letters to the Editors

Subclinical labial salivary gland
involvement in IgG4-related
disease affected with vital organs

Sirs,

[gG4-related disease (IgG4-RD) is a new
disease entity characterised by elevated se-
rum IgG4 and infiltration of IgG4*plasma
cells into various tissues (1-2). Although
biopsy of the affected organ is desirable for
histological diagnosis (3), target organ bi-
opsy is often difficult to perform unless the
affected organs are located in a superficial
region and places the patient, often a mid-
dle-aged or elderly man with comorbidities,
at risk for complications. Lip biopsy, a min-
imally invasive and convenient procedure,
that does not require general anesthesia, has
been shown useful for pathological diagno-
sis of IgG4-RD in a certain population of
patients with sensitivity of 57-69% (4-6).
However, patient selection to perform lip bi-
opsy can be controversial, since detectable
abnormality with physical examination or
imaging of the labial salivary glands (LSGs)
is rare (4-6). Therefore, we reviewed the
cases of our six IgG4-RD patients (Table I)
without apparent involvement of LSGs on
physical examination or imaging who had
undergone lip biopsy, in order to identify
any biomarkers that might guide patient
selection for this minimally invasive proce-
dure. This study was approved by the ethics

committee of our institution and informed
consent was obtained from all patients.

All patients had been diagnosed based on
the 2011 comprehensive IgG4-RD diag-
nostic criteria (3). Sjogren syndrome was
excluded. Plasmablasts were defined as
CD19*CD20-CD27*CD38*cells. T folli-
cular helper cells (Tfh) were defined as
CD3*CD4*CXCR5*CD45RA" cells and
subdivided into Tfhl (CXCR3*CCR6),
Tfh2 (CXCR3'CCR6Y) or Tth17 (CXCR3"
CCR6") (7) and detected by flow cytometry.
Extensive IgG4-positive plasma cell infiltra-
tion of the LSGs was identified in five cases
(83.3%). Evaluation of serum IgG, 1gG4,
IgE, soluble IL-2 receptor, and quantifica-
tion of circulating plasmablasts revealed
that of all five measurements, the absolute
number of circulating plasmablasts best cor-
related with the percentage of 1gG4+/IgG*
plasma cells in the LSGs (R>=0.010,0.176,
0.024, 0.213 and 0.531, respectively — see
Table). On the other hand, Tth is a distinct
population of CD4*T cells that induces the
differentiation of B cells into plasmablasts.
There are three Tth subsets: Tth1, Tfh2, and
Tth17. Tfh2 and Tth17 are known to be in-
volved in plasmablasts differentiation (7).
We recently identified an increased number
of Tfth2 cells correlating with elevations in
serum IgG4 and plasmablast numbers in
1gG4-RD, suggesting that Tth2 is the under-
lying pathological T cell subset in IgG4-RD
(8). Additional analysis of Tth and their sub-

sets has revealed that the number of Tfh2
cells correlated more closely with the per-
centage of IgG4*/IgG* plasma cells in LSGs
compared to the number of Tth and Tfhl
(R?=0.283,0.082, and 0.092, respectively).
In this study we demonstrated that the
number of circulating Tfh2 cells showed
a positive correlation with the percentage
of IgG4*/1gG* plasma cells in LSGs, while
Tfh17 numbers showed a negative corre-
lation. This further supports the idea that
elevated numbers of Tfh2 cells are associ-
ated with IgG4*plasma cell infiltration of
affected tissues, such as LSGs. The number
of circulating plasmablasts also positively
correlated with the percentage of IgG4+*/
IgG*plasma cells in LSGs, supporting the
recent identification of the plasmablast as a
biomarker for diagnosis and disease activ-
ity in IgG4-RD (9). However, IgG4* plasma
cells in LSGs might be in the normal range
despite increased Tfh2 and plasmablasts,
as was seen in patient #6. It should also be
kept in mind that LSG biopsy may not be
useful to rule out malignant lymphoma (10),
so further workup may be necessary if the
diagnosis of IgG4-RD is in question.

We conclude that circulating Tth2 cells and
plasmablasts, and not serum [gG4 levels, re-
flect IgG4* plasma cell infiltration in LSGs,
suggesting this finding could be a predic-
tive marker for patient selection and posi-
tive pathological findings on lip biopsy in
1gG4-RD.

Table I. Analysis of biomarkers showing the association of plasmablasts, Tfh2, and Tfh17 with IgG4* plasma cell infiltration in LSGs.

No.  I1gG4*/1gG*plasma cells (%) Age (year) Sex Symptom duration Affected organs*
in LSGs biopsy (month)
LG PG SMG LN Orbit Kidney
1 90% 38 M 4 + + + + -
2 50% 71 F 26 - + + + - -
3 50% 61 M 28 - + + - + -
4 50% 64 F 4 + + + + - +
5 47% 60 M 6 - - + + +
6 Negative 63 F 48 + + + - - +
Association with IgG4+/ IgG*plasma cells (%) in LSGs (R?)
No. Paraaortic Bile duct Pancreas Lung Retroperitoneal LSG Comorbidity Allergic ANA Anti-Ro/SS-A
fibrosis disorders swelling
1. - - + + None Dyslipidaemia Asthma sinusitis - -
2. - + - - - None IPAH Sinusitis - -
3. - + - - None - Asthma sinusitis - -
4. - - - None Dyslipidaemia Allergic rhinitis + -
5. + - - - - None Dyslipidaemia  Allergic rhinitis - -
6. + - + None Diabetes mellitus Allergic rhinitis - -
No. Anti-La/SS-B IgG (mg/dL)  1gG4 (mg/dL) IgE (IU/mL) Soluble IL-2 plasmablasts Tth Tthl Tfh2 Tfh17
receptor (U/ml)  (x10%cells/ml) (x103cells/ml) (x10%cells/ml) (x10%cells/ml) (x10%cells/ml)
1. - 4431 1870 580 1270 252 138.5 417 734 16.2
2. - 1914 829 2200 616 6.99 86.8 2.16 358 21.8
3. - 1551 840 2600 721 NA NA NA NA NA
4. - 2107 232 150 1415 2.16 96.0 30.5 19.2 29.8
5. - 1856 314 110 295 1.52 90.6 329 238 258
6. - 2516 992 210 650 372 158.7 549 383 440
0.010 0.176 0.024 0.213 0.531 0.082 0.092 0.283 0.900

*Affected organs were detected by physical examination, computed tomography,
positron-emission tomography and/or magnetic resonance imaging.

LG: lachrymal gland; PG: parotid gland; SMG: submandibular gland; LN: lymph node; LSG: labial salivary gland; NA: not available; IPAH: idiopathic pulmonary hypertension;
Tth: T follicular helper cells; Tth1: T follicular helper 1 cells; Tfh2: T follicular helper 2 cells; Tfh17: T follicular helper 17 cells.

949



Letters to the Editors

Acknowledgements

We thank all the patients and healthy indi-
viduals who participated in this study.

We specially thank Ms Yoshiko Yogiashi
and Ms Yuki Ootomo for their technical as-
sistance.

M. AKIYAMA'

Y. KANEKO"

K. YAMAOKA™

Y. HAYASHI!

H. YASUOKA'

K. SUZUKTI'

T. TAKEUCHI!

Division of Rheumatology, Department of
Internal Medicine, Keio University School of
Medicine, Tokyo, Japan.

“co-second authors.

Address correspondence to: Tsutomu Takeuchi,
Division of Rheumatology, Dept. of Internal
Medicine, Keio University School of Medicine,
35 Shinanomachi, Shinjuku-ku, Tokyo, Japan.
E-mail: tsutake@z5 keio jp

Funding: this work was supported by
research grants from Keio University and
Takeda Pharmaceutical Company Limited,
Japan.

Competing interests: none declared.

References

—_

5]

0

o~

W

. UMEHARA H, OKAZAKI K, MASAKI Y et al.

A novel clinical entity, IgG4-related disease (Ig-
G4RD): general concept and details. Mod Rheuma-
1ol 2012; 22: 1-14.

. SOLIOTIS F, MAVRAGANI CP, PLASTIRAS SC et

al.: 1gG4-related disease: a rheumatologist’s per-
spective. Clin Exp Rheumatol 2014; 32: 724-7.

. UMEHARA H, OKAZAKI K, MASAKI Y et al.:

Comprehensive diagnostic criteria for IgG4-related
disease (IgG4-RD), 2011. Mod Rheumatol 2012; 22:
21-30.

. DOE K, NOZAWA K, OKADA T et al.: Usefulness

of minor salivary gland biopsy in the diagnosis of
IgG4-related disease: a case report. Int J Clin Exp
Pathol 2014; 7: 2673-7.

. MORIYAMA M, FURUKAWA S, KAWANO S et al.:

The diagnostic utility of biopsies from the subman-
dibular and labial salivary glands in IgG4-related

950

(=)}

7.

oo

Nel

dacryoadenitis and sialoadenitis, so-called Miku-
licz’s disease. Int J Oral Maxillofac Surg 2014; 43:
1276-81.

. ABE A, TAKANO K, SEKI N et al.: The clinical

characteristics of patients with IgG4-related dis-
ease with infiltration of the labial salivary gland by
IgG4-positive cells. Mod Rheumatol 2014; 24: 949-
52.

MORITA R, SCHMITT N, BENTEBIBEL SE et al.:
Human blood CXCR5(+)CD4(+) T cells are coun-
terparts of T follicular cells and contain specific
subsets that differentially support antibody secre-
tion. Immunity 2011; 34: 108-21.

. AKIYAMA M, SUZUKI K, YAMAOKAK et al.: Brief

report: Number of circulating T follicular helper 2
cells correlates with IgG4 and Interleukin-4 levels
and plasmablast numbers in IgG4-related disease.
Arthritis Rheumatol 2015; 67: 2476-81.

. WALLACE ZS, MATTOO H, CARRUTHERS M et

al.: Plasmablasts as a biomarker for IgG4-related
disease, independent of serum IgG4 concentrations.
Ann Rheum Dis 2015; 74: 190-5.

. TAKANO K , KEIRAY, SEKI N et al.: Evaluation of

submandibular versus labial salivary gland fibrosis
in IgG4-related disease. Mod Rheumatol 2014; 24:
1023-5.



