Mod Rheumatol

of Diff-Quik stain™ (Dade Behring, Newark, DE, USA). The
pellets in the BALF were analyzed for lymphocyte subsets by
flow cytometry at the Special Reference Laboratory).

Statistics

All results are reported as means =+ standard deviation
(SD), with the P-MD and L-MD groups compared using
the Mann-Whitney U-test or Fisher’s exact test, as
appropriate. P values of <0.05 were considered statistically
significant.

Results
Patient profiles

Patient profiles are summarized in Table 1. Ages at the
time of diagnosis ranged from 24 to 80 years. with a mean
of 60 £ 15 years. Of the 25 patients, 11 (44.0%) had a
history of allergic rhinitis or sinusitis, and 7 (28.0%) had
bronchial asthma. Allergic rhinitis (46.2 vs. 36.3%) and
bronchial asthma (38.5 vs. 9.0%) were more common in
the P-MD than in the L-MD group. Thirteen patients
(52.0%) visited the hospital because of swelling of the
lacrimal, parotid, and/or submandibular glands, and 7
(28.0%) complained of respiratory problems such as cough
or dyspnea or had abnormal findings on chest X-ray.

Details of the 13 patients in the P-MD group are shown
in Table 2. At diagnosis of MD, 7 (53.8%) of these patients
had extra-pulmonary lesions, including 3 with AIP
(patients 3, 4, and 13 in Table 2), 1 with retroperitoneal
fibrosis (patient 2), 3 with interstitial nephritis (patients 4,
8, and 12), and 1 with hypophysitis (patient 5).

Laboratory findings

All 25 patients had abnormally high serum concentrations
of total protein, IgG, and IgG4, with mean concentrations
of 8.4 g/dl, 2872 mg/dl, and 926 mg/dl, respectively. In
addition, 21 patients (84%) had high serum IgE concen-
trations, averaging 897 IU/ml. IgA and IgM concentra-
tions, however, were within normal ranges in all patients.
All patients were negative for anti-SS-A and anti-SS-B
antibodies, but 6 (24%) and 7 (28%) were positive for
rheumatoid factor (RF) and antinuclear antibodies (ANA),
respectively. Laboratory results in the P-MD and L-MD
groups are summarized in Table 3.

Serum total protein, IgG, IgG4, and sIL-2R concentra-
tions were each significantly higher, and CH50 was sig-
nificantly lower, in the P-MD than in the L-MD group. The
6 patients positive for immune complexes were all in the
P-MD group. IgE concentrations did not differ significantly
between the P-MD and L-MD groups.

Imaging analysis

Chest CT images of PM-D patients showed various
abnormalities in the bronchi, bronchovascular bundles,
alveolar septa, pleura, and hilar lymph nodes (Table 4;
Fig. 1). CT showed thickening of the bronchial wall in 8
patients (61.5%, Fig. l1a), consolidation in 4 (30.8%,
Fig. Ib), nodule(s) in 4 (30.8%, Fig. 1c), ground glass
opacity in 3 (23.1%), interlobular thickening in 2 (15.4%),
pleural thickening and/or effusion in 3 (23.1%), and
mediastinal lymphadenopathy in 10 (76.9%, Fig. 1d), with
many patients showing more than one of these findings.
Thickening of the bronchial wall was observed in all five
patients with asthmatic symptoms.

Table 1 Clinical and

demographic characteristics of All (n = 25) P-MD (n = 13) LMD (n =11
patients with Mikulicz’s disease Age (years) 60 £ 15 61 + 17 63+9
Sex M 18:F 7 M 11:F 2 M6:F S
Allergic history 11 (44.0%) 7 (53.8%) 4 (36.3%)
Rhinitis/sinusitis 9 (36.0%) 6 (46.2%) 3 (27.3%)
Bronchial asthma 7 (28.0%) 5 (38.5%) 1 (9.0%)
Both of them 5 (20.0%) 4 (30.1%) 1 (9.0%)
Chief complaint
Glandular swelling 13 (52.0%) 3 (23.1%) 10 (91.0%)
P-MD Mikulicz’s disease with Cough 5 (20.0%) 5 (38.5%)
pulmonary and/or mediastinal Dyspnea 1 (4.0%) 1 (7.7%)
lesions, L-MD Mikulicz’s Abnormal chest X-ray 1 (4.0%) 1 (7.7%)
disease Iimited to the lacrimal Others 5 (20.0%) 3 (23.1%) 1 (9.0%)
and/or salivary glands
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Table 2 Clinical features of 13 MD patients with pulmonary lesions

Age Sex Extra-pulmonary IgG IgG4 IgE  CHS50 Chest CT findings Histological findings BALF
(years) lesions (mg/ (mg/ AU/ U/ of pulmonary lesions
(%)
71 F 2386 615 2585 34 Bronchial thickening Chronic bronchitis, IgG <10/HPF 1.5 124 0.9
69 M RPF 2731 269 975 14 Small nodules
325 M  AIP 4859 3405 1100 13 Diffuse reticular shadows, consolidation, Lymphoplasmacytic infiltration 2.3 20 0.6
bronchial thickening 1gG4/1gG >50%
41 M AIP, nephritis 6361 776 1123 17 Diffuse reticular shadows, bronchial thickening
5 75 M Hypophysitis 2373 241 1868 28 Multiple masses Inflammatory pseudotumor IgG4/IgG 12 249 25
>40%
6 75 M 8361 4075 44 37 Focal infiltration Interstitial lymphoplasmacytic infiltrate, 1.2 41 2.2
IgG4 cells <10/HPF
58 M 4307 2490 223 34 Pleural effusion, consolidation
8 74 M Nephritis 4387 1320 560 5 Hilar lymphadenopathy
35 M 1617 485 108 44 Hilar lymphadenopathy
10 69 M 1955 991 853 37 Bronchial thickening Chronic bronchitis, IgG4/G >50% 1.6 234 26
11 71 M 5117 384 1141 7 Hilar lymphadenopathy, pleural thickening Chronic bronchitis, IgG4/G >50% 2.7 58 09
12 66 F Nephritis 4174 1260 100 35 Interstitial lobular thickening, bronchial Chronic bronchitis, 1gG4/G >50% 4.8 185 1.6
thickening, pleural thickening
13 59 M AIP 2456 1850 1160 29 Bronchial thickening

BALF bronchoalveolar lavage fluid CT computed tomography HPF high-power field, TCC total cell count (x 10° cells/ml), RPF retroperitoneal fibrosis, AIP autoimmune pancreatitis, Lym

lymphocytes
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Table 3 Laboratory findings in
the P-MD and L-MD groups

sIL-2R soluble interleukin-2 RF

P-MD (n = 13) L-MD (n = 11) P
Age (years) 61 + 17 58 + 14
Sex (male/female) 1372 6/5 0.193
Total protein (g/dl) 91418 75%£05 0.006
Serum IgG (mg/dl) 3930 + 1956 1716 + 434 <0.001
Serum IgG4 (mg/dl) 1347 = 1227 428 £ 197 0.008
CH50 (U/ml) 25.7 £ 129 434 £ 72 0.003
IgE (1U/ml) 842 + 757 1010 + 1039 0.160
sIL-2R (U/ml) 1625 £ 1195 525 4 238 <0.001
Immune complex 63.7% 0% 0.013
30.7% 18.2% 0.640
ANA 33.3% 9.1% 0.317

receptor, RF rheumatoid factor,
ANA antinuclear antibodies

Table 4 Chest CT findings

n=13
Bronchial wall thickening 8 (61.5%)
Consolidation 4 (30.8%)
Nodule/mass 4 (30.8%)
Ground glass opacity 3 (23.1%)
Interlobular thickening 2 (15.4%)
Pleural thickening/effusion 3 (23.1%)
Lymphadenopathy 10 (76.9%)

Ga-67 scintigraphy was performed in 11 P-MD patients
and FDG-PET in 2. Of these 13 patients, 10 (76.9%)
showed Ga-67 or 18F-FDG accumulation in mediastinal
lymph nodes, 2 (15.4%) showed diffuse Ga-67 accumu-
lation in bilateral lung fields (patients 3 and 4), and
2 (15.4%) showed patchy accumulation in the lesions
(patients 5 and 12).

Histopathological findings

Histological examination of the bronchus and/or lung was
performed in 7 patients, all of whom showed numerous
lymphoplasmacytic infiltrates in the bronchial mucosa,
peri-bronchovascular bundles (Fig. 2a), and alveolar septa.
We also observed invasion by IgG4-positive plasma cells
(Fig. 2b). Typical sclerosing inflammation was found in
only one patient, who had an inflammatory pseudotumor
(patient 5, Fig. 2c, d).

BALF findings
BALF was analyzed in 7 patients in the PM-D group. The

mean total cell count was somewhat high
(2.2 + 1.3 x 10°/ml) with a lymphocyte predominance

(20.9 £ 11.1%), but there was no increase in the CD4/CD8
lymphocyte ratio (1.61 =+ 0.8).

Clinical outcomes

Of the 25 patients, 17 (11 PM-D, 5 L-MD, and 1 MD with
arthritis) were treated with prednisolone (initial dose
20-50 mg/day), with all rapidly responding to steroid
therapy. Three years after the initiation of the steroid
therapy, however, one patient (patient 3) experienced a
recurrence as an intra-orbital tumor during maintenance
therapy (7.5 mg/day). One other patient (the one who had
MD with arthritis) developed arthropathy 8 years after
the initiation of the steroid therapy, and was treated
with prednisolone (10 mg/day) and salazosulfapyridine
(2 g/day) [22].

Discussion

After the first description of the relationship between MD
and IgG4 in 2004 [5], IgG4-related MD, also called IgG4-
positive multi-organ lymphoproliferative disorder, was
found to be a systemic disease accompanied by coexisting
autoimmune pancreatitis (AIP), interstitial nephritis, and
interstitial pneumonia [7]. MD has now been recognized as
a representative feature of IgG4-related disease.

Although respiratory involvement has been reported in
IgG4-related disease, most patients have been described as
having complications of AIP [23-26]. As IgG4-related
disease can present with various conditions in various
organs, we focused on respiratory involvement in patients
with IgG4-related MD.

We found that 44% of our patients with IgG4-MD had a
history of allergic rhinitis and/or bronchial asthma, and that
28% complained of respiratory symptoms. In comparison,
the incidence of allergic rhinitis in the general population
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Fig. 1 Chest computed tomography (CT) findings, showing a bron-
chial thickening (white arrow) in the right upper lobe; b interlobular
thickening (black arrow) in the right middle lobe, and thickening of

Fig. 2 Histopathology of
pulmonary lesions, showing

a peri-bronchial inflammation
with lymphocytes (H&E, x100
original magnification);

b increased numbers of 1gG4-
positive plasma cells among the
inflammatory infiltrates (IgG4,
x 100); ¢ fibrosis with a
storiform pattern (H&E, x200);
and d infiltrates of IgG4-
positive plasma cells among
proliferating fibroblasts. (IgG4,
x200)

&\ Springer

the bronchovascular bundle (white arrow) in the right lower lobe; ¢ a
solid small nodule (white arrow) in the left upper lobe; and
d mediastinal lymphadenopathy
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of Japanese aged around 60 years, including individuals
with cedar pollinosis, is about 20-30% [27]. Thus, the
frequency of allergic symptoms such as rhinitis and asthma
in patients with MD, especially those with P-MD, was
higher than that in the general Japanese population.

Allergic rhinitis has been found to be more common in
patients with MD than in those with typical Sjogren’s
syndrome (40.6 vs. 14.1%) [7]. The reason for the higher
incidence of allergy is unclear, but the expression of Th2
cytokines and regulatory cytokines was found to be
upregulated in lesions containing IgG4-positive plasma cell
infiltrates [9]. Th2 cytokines play important roles in the
pathogenesis of allergic disorders such as allergic rhinitis
and bronchial asthma, suggesting that the pathogenesis of
allergic disorders and that of IgG4-related diseases are
closely related [28].

We found that most of our patients with IgG4-MD had
elevated serum concentrations of total protein, IgG, I1gG4,
and IgE, and that patients with P-MD showed significantly
higher concentrations of total protein, IgG, 1gG4, and sIL-
2R than those with L-MD. Moreover, patients with P-MD
tended to show disorders in many organs and had hypo-
complementemia. The mean serum IgG and IgG4 con-
centrations in patients with AIP and pulmonary
involvement have been reported to be 2747 and 1185 mg/dl,
respectively  [25]. Hypocomplementemia has been
observed in 17-36% of patients with AIP and has been
regarded as being associated with disease activity [29].
These reports and our results suggest that disease activity is
high in patients with MD or AIP with pulmonary
involvement, and that pulmonary involvement may be
associated with disorders of other organs. Conversely, the
combination of hypergammaglobulinemia and hypocom-
plementemia may indicate multi-organ involvement,
including pulmonary lesions, in MD. Careful investigations
are necessary to diagnose conditions associated with I1gG4-
related disease.

Of our 25 patients, 13 (52%) had IgG4-related abnor-
malities on chest CT, including abnormalities in the
bronchi, bronchovascular bundles, alveolar septa, pleura,
and hilar lymph nodes. Findings of hilar and mediastinal
lymphadenopathy on CT were supported by Ga-67and/or
FDG-PET accumulation. Lung lesions have been reported
in 51.2% of patients with AIP, with hilar lymphadenopathy
in 78.3% [30]. Our findings suggest that Ga-67 scintigra-
phy and FDG-PET may be useful tools for detecting the
presence and distribution of these lesions [31]. As their
radiologic features and distributions resembled those of
sarcoidosis [25, 32], we measured serum angiotensin-con-
verting enzyme (ACE) concentrations in our P-MD group
and serum IgG4 in 13 patients with sarcoidosis. We found
that the mean serum ACE concentration in the P-MD group
was 13.8 + 4.2 IU/ml, within the normal range of

7.0-25.0 IU/ml, and the mean concentration of serum IgG4
in the sarcoidosis patients was 41.2 & 23.2 mg/dl, also
within the normal range. BALF in the P-MD group showed
lymphocyte predominance, but, in contrast to the findings
in patients with sarcoidosis, the CD4/CD8 lymphocyte
ratio was not altered. Measurements of serum ACE and
IgG4 concentrations and CD4/CD8 in BALF should be
sufficient to distinguish IgG4-MD from sarcoidosis when
either disease is suspected on chest CT or radioisotope
images.

Histopathological examination of transbronchial or
surgical lung biopsy samples showed infiltrates of lym-
phocytes and plasma cells in the bronchial mucosa and
peri-bronchovascular bundles. Findings characteristic of
AIP, such as obliterative phlebitis and storiform fibrosis,
were seen only in the 1 patient (patient 5) with inflam-
matory pseudotumor of the lung. A study of 21 patients
with IgG4-related lung and pleural disease showed that
irregular fibrosis and obliterative vascular changes were
observed in almost all the solid nodules and pleural lesions
[33]. Although two of our patients (patients 1 and 6)
showed chest CT abnormalities with abundant infiltration
of IgG4-positive plasma cells in their salivary glands,
biopsy samples of the respiratory apparatus showed few
IgG4-positive plasma cells (<10 cells per high-power field
[HPF], with each having a mean of § cells per HPF) among
many lymphocytes with tissue fibrosis. One of these
patients (patient 1) had received short-term oral steroid
therapy for bronchial asthma 1 month before bronchial
biopsy, suggesting that short-term steroid therapy had
removed IgG4-positive plasma cells from the bronchial
mucosa. In the other patient (patient 6), the infiltrative
shadow on CT disappeared spontaneously within a few
weeks after transbronchial lung biopsy. Spontaneous
remission of lesions has been observed in patients with
IgG4-related diseases. Patients with AIP and duodenal
papilla negative for IgG4 (mean, 6.6 cells per HPF, range
0-17 cells per HPF) appeared to have a high frequency of
remission without steroid therapy [34], suggesting that our
patient 6 may have presented with the same clinical con-
dition (i.e., AIP and duodenal papilla negative for IgG4).

Corticosteroid therapy has been regarded as effective for
1gG4-related disease [35, 36]. Although all of our patients
who received steroid therapy responded to treatment,
2 developed either extra-glandular or extra-pulmonary
lesions several years after the initiation of the steroid
therapy.

To our knowledge, this report is the first to describe
respiratory involvement associated with 1gG4-MD. We
found that almost 50% of IgG4-MD patients presented with
abnormal findings on chest CT, and that IgG4-MD patients
with pulmonary disorders frequently had allergic symp-
toms and presented with marked hypergammaglobulinemia
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when compared with 1gG4-MD patients with lesions lim-
ited to the lacrimal and/or salivary glands. Furthermore, the
initial clinical manifestations of pulmonary disease differed
in patients with IgG4-MD and those with AIP, although
imaging and laboratory findings were the same. Pulmonary
physicians should include IgG4-related disease in the dif-
ferential diagnosis of asthmatic patients with hypergam-
maglobulinemia. Rheumatologists and hematologists
should perform tests for respiratory lesions when patients
with MD present with persistent cough.

In conclusion, pulmonary involvement associated with
IgG4-MD is not rare. The careful diagnosis of IgG4-related
MD should exclude other similar diseases, such as sar-
coidosis, bronchial asthma, Castleman’s disease, Sjogren’s
syndrome, and malignant lymphoma. As IgG4-related
disease is still a developing entity, the details of each organ
condition should be clarified.
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Abstract

Background and Study Aim: Recently, immunohistochem-
istry has shown numerous IgG4-positive plasma cells in a
subset of Hashimoto's thyroiditis (HT), and this type of HT
(IgG4 HT) appears to be a subtype of IgG4-related sclerosing
disease. However, little is known about the distribution pat-
tern of plasma cells in 1gG4 thyroiditis. To clarify the distri-
bution pattern of IgG4-positive plasma cells, 33 cases of HT
demonstrating abundant lymphoplasmacytic infiltrate were
studied. Methods: Using formalin-fixed paraffin-embed-
ded sections, histological, immunohistochemistry and poly-
merase chain reaction were performed. Results: Fourteen
cases were classified as IgG4 HT and 19 cases were non-lgG4
HT. Histologically, there was no significant difference be-
tween the 2 groups with regard to the degree of stromal fi-
brosis, lymphoid follicle formation, or the presence of phle-
bitis or fibrous thyroiditis. The present study demonstrated
2 distribution patterns of IgG4- and/or IgG-positive plasma
cells, namely the interfollicular (n = 31) and intrafollicular +
interfollicular patterns (n = 2). Interfollicular plasma cells

were always polytypic intracytoplasmic immunoglobulin in
all 33 cases. However, intrafollicular plasma cells in 2 lesions
had monotypic kappa light chain by immunohistochemistry.
Conclusion: The present study demonstrated that the ma-
jority of IgG4 HT and non-IgG HT cases showed an interfol-
licular distribution pattern of IgG4- and/or IgG-positive plas-
ma cells. Copyright © 2010 S. Karger AG, Basel

Introduction

Hashimoto’s thyroiditis (HT), which is characterized
by the presence of goiter and serum thyroid autoantibod-
ies, is the most common type of thyroiditis [1]. The diag-
nostic criteria for HT have been well described. However,
HT exhibits various clinicopathological presentations
and its pathogenesis is poorly understood [1]. IgG4-relat-
ed sclerosing disease is a recently recognized entity, clin-
ically characterized by mass-forming lesions in the exo-
crine glands, extranodal organs (most frequently pancre-
as, biliary tract, salivary glands and lacrimal gland) and
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lymph nodes as well as elevated serum IgG4 level, and
shows a good response to steroid therapy [2, 3]. It is char-
acterized by prominent lymphoplasmacytic infiltration
and sclerosis as well as numerous IgG4-positive plasma
cell infiltrations [3]. The fibrous variant of HT is charac-
terized by a marked fibrous replacement of one third or
more of the thyroid parenchyma [4, 5]. Harach and Wil-
liams [6] found that the fibrous variant of HT contained
numerous IgG-positive plasma cells. In 2005, Komatsu et
al. [7] demonstrated a high prevalence of hypothyroidism
among patients with autoimmune pancreatitis. Histo-
pathological and immunohistochemical findings of the
fibrous variant of HT are similar to those of IgG4-related
disease. Recently, Li et al. [8, 9] demonstrated that from
both clinical and histopathological [i.e. presence of prom-
inent fibrosis, numerous IgG4-positive plasma cells and
elevated serum IgG4 level (>135 mg/dl)] perspectives,
IgG4 HT and non-IgG4 HT appear as distinct entities [3].
They emphasized that measuring the serum IgG4 level
provided a useful method of distinguishing IgG4 HT
from non-IgG4 HT [9]. In IgG4-related lymphadenopa-
thy, Sato et al. [10] classified two types of IgG4-related
lymphadenopathy by the infiltration pattern of IgG4-
positive plasma cells: interfollicular plasmacytosis and
intragerminal center plasmacytosis. However, little is
known about the distribution pattern of IgG4-positive
plasma cells in IgG4 HT. To clarify the presence or ab-
sence of 2 types of I[gG4-positive plasma cell infiltration
in IgG4 HT, we studied 33 cases of HT demonstrating
prominent lymphoplasmacytic infiltration in compari-
son with non-IgG4 HT.

Patients and Methods

Thirty-three patients with HT who underwent total thyroid-
ectomy at Kuma Hospital (Kobe, Japan) between 1983 and 2006
were reviewed. According to the Guidelines of the Japanese Thy-
roid Society, all patients were diagnosed as having HT based on
clinical findings: diffuse swelling of the thyroid gland without
any other cause (such as Graves’ disease) accompanied by any one
of the following laboratory findings: (1) positive for antithyroid
microsomal antibody or antithyroid peroxidase antibody, (2) pos-
itive for antithyroglobulin antibody, and (3) lymphocytic infiltra-
tion in the thyroid gland confirmed with cytological examina-
tion. Incidental findings of focal (nonspecific) lymphocytic thy-
roiditis in tumor-bearing thyroid tissue were excluded from this
study. This study was approved by the Kuma Hospital Bioethical
Committee.

Surgical specimens were fixed in formalin, routinely pro-
cessed and embedded in paraffin. For light-microscopic exami-
nation, the sections were stained with hematoxylin-eosin (HE)
and Victoria blue-HE stain.

268 Pathobiology 2010;77:267-272

Immunohistochemical studies were performed using auto-
mated Histofine Histostainer (Nichirei Bioscience Inc., Tokyo, Ja-
pan) according to the manufacturer’s instructions.

The panel of antibodies included human immunoglobulin
light chains (kappa and lambda; Dako A/S, Glostrup, Denmark),
IgA (Dako), IgG (Dako), MCOO11 (IgG4; Binding Site, Birming-
ham, UK), IgM (Dako) and a cocktail of 2G9 (CD21; Novocastra)
and RB L25 (CD35; Novocastra). If necessary, polyclonal CD3
(Dako), 56C6 L26 (CD20; Dako), DET-1 (CD43; Dako), 124 (bcl-2;
Dako), AE1/3 (cytokeratin; Dako) and antithyroglobulin anti-
body (Dako) were also stained. Sections with known reactivity for
the antibodies assayed served as positive controls and sections
treated with normal rabbit and mouse serum served as negative
controls.

In selected cases, genomic DNA was extracted from formalin-
fixed tissues after dewaxing of paraffin sections; then immuno-
globulin heavy chain (IgH) rearrangement was analyzed by poly-
merase chain reaction as described previously [11].

IgG4 HT was defined by the criteria of Li et al. [8, 9], i.e. (1)
greater than 20 IgG4-positive plasma cells/high power field and
(2) greater than 30% IgG4/IgG ratio. The degree of stromal fibro-
sis and lymphoid follicle formation was examined and expressed
as 3+ = severe, 2+ = moderate, and 1+ = mild.

Comparison of frequency data between the 2 groups was per-
formed using the Fisher exact test. For continuous data, inter-
group comparisons were performed using the Mann-Whitney U
test.

Results

Fourteen cases were classified as IgG4 HT and the re-
maining 19 were classified as non-IgG4 HT.

Clinical Findings

Main clinical data of IgG4 HT and non-IgG4 HT pa-
tients analyzed in the study including age, gender, weight
of resected thyroid gland, positivity for antithyroid gland
antibodies, thyroid function and presence or absence of
polyclonal hypergammaglobulinemia were collected and
summarized in table 1. There was a greater proportion of
males in the IgG4 HT group, but the difference was not
significant. In comparison with non-IgG4 HT, patients
with IgG4 HT demonstrated a high incidence of hypo-
thyroidism (p < 0.005).

Pathological and Immunohistochemical Findings

The main pathological findings are summarized in
table 2.

Histopathologically, both groups were characterized
by follicular cell degeneration, dense lymphoplasmacytic
infiltration and various degrees of lymphoid follicle for-
mation and stromal fibrosis (fig.1a, b). Obstructive phle-
bitis was observed in both groups (IgG4 HT = 2, non-
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Table 1. Summary of clinical findings in 33 cases

Table 2. Summary of pathological findings in 33 cases

 IgG4HT  Non-IgG4HT IgG4HT  Non-IgG4 HT

Number of cases 14 19 Number of cases 14 19
Gender (m:f) 4:10 2:17 Stromal fibrosis (3/2/1) 10/3/1 8/4/7
Agel, years 41-66 (54, 56) 44-66 (56, 54) Lymphoid follicles (3/2/1) 1/10/3 5/9/5
Weight of thyroid gland!, g~ 77-371 65-367 (190,203)  Obstructive phlebitis 2 4
Thyroid test (+) 8/12 7/18 Fibrous thyroiditis 4 2
Microsome test (+) 11/12 10/17 Presence of numerous plasma cells
Hypothyroid 12 9 in germinal center 2 1
Hypergammaglobulinemia Presence of numerous IgG4+

(>20%) 8/9 10/13 plasma cells in germinal center 1 0

! Values represent mean range with the median given in pa-
rentheses.

! Fibrous replacement of one third or more of the thyroid pa-
renchyma [3, 4].

IgG4 HT =4) (fig. 1c). There were numerous mature plas-
ma cells in a portion of the lymphoid follicles in 2 cases
(IgG4 HT = 1, non-IgG4 HT = 1) (fig. 1d). Four cases
(IgG4 HT = 4, non-IgG4-HT = 2) were diagnosed as fi-
brous thyroiditis because there was fibrous replacement
of one third or more of the thyroid parenchyma [4, 5].

There was a greater proportion of fibrous thyroiditis
in IgG4 HT. However, there was no significant difference
between the 2 groups with regard to the stromal fibrosis
(moderate/severe), lymphoid follicle formation (moder-
ate/severe), or presence of obstructive phlebitis or fibrous
thyroiditis.

An immunohistochemical study of the light chain de-
terminant of intracytoplasmic immunoglobulins dem-
onstrated a polytypic nature in the interfollicular area in
all 33 lesions (kappa/lambda ratio approximately 3-4/1),
whereas in the 2 lesions containing numerous plasma
cells in the germinal center, intrafollicular plasma cells
demonstrated marked kappa light chain predominance
(kappa/lambda ratio was higher than 10/1) (fig. 2a, b).
Intragerminal center plasma cells demonstrated a mono-
typic population based on the criteria of Lennert and
Feller [12].

There were numerous IgG-positive plasma cells with
scattered IgA- or IgM-positive plasma cells in all 33 cases.
In 31 cases (IgG4 HT = 13, non-IgG4 HT = 1), IgG4- and/
or IgG-positive plasma cells were mainly located in the
interfollicular area (fig. 2¢, d) (interfollicular pattern),
whereas in 2 lesions containing kappa-light-restricted
plasma cells in the germinal centers, the majority of plas-
ma cells in the germinal center as well as in the interfol-
licular area were also IgG4- and/or IgG-positive (fig. 2e)

IgG4 Hashimoto’s Thyroiditis

(intrafollicular + interfollicular pattern). Thyroglobulin
was detected in the cocktail of CD21 and CD35-anti-
body-positive follicular dendritic cell networks in the
germinal centers as well as in the follicular epithelium in
the cases examined (IgG4+ = 9, IgG4 = 6) (fig. 2f).

Clinicopathological, Immunohistochemical and
Genotypic Analysis of the Two Cases Showing an
Intrafollicular + Interfollicular Pattern

Unfortunately, information on staging was incom-
plete in the present series because the initial pathological
diagnosis was HT. In both cases, adequate follow-up data
were not available.

Histologically, there were no Dutcher bodies (intra-
nuclear inclusions), centrocyte-like (CCL) cells or amy-
loid deposition. Staining for CD20 and CD3 showed the
mixed nature of smalllymphocytes. There were no CD20-
and CD43-positive CCL cells. There were not even lym-
phoepithelial lesions detected by immunostaining for
cytokeratin in both lesions. Polymerase chain reaction
analysis demonstrated that there was no clonal rear-
rangement of the immunoglobulin heavy chain.

Discussion

We demonstrated 2 distribution patterns of IgG4-
and/or IgG-positive plasma cells in IgG4 HT and non-
IgG4 HT as well as in the lymph node lesion of IgG4-re-
lated sclerosing disease [10], i.e. the interfollicular pattern
and the intrafollicular + interfollicular pattern. Interest-
ingly, 1 case each of IgG4 HT and non-IgG4 HT showing

Pathobiology 2010;77:267-272 269
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Fig. 1. a On a low-power field, the lesion was characterized by
dense inflammatory processes, various degrees of lymphoid fol-
licle formation and stromal fibrosis. HE. X4. b On a high-power
field, there were prominent lymphoplasmacytic infiltrations as-
sociated with follicular cell degeneration. HE. x40. ¢ On a medi-

the intrafollicular + interfollicular pattern demonstrated
kappa light chain-restricted germinal centers. These his-
tological and immunohistological findings are similar to
those of follicular colonization of extranodal marginal
zone B cell lymphoma of the mucosa-associated lym-
phoid tissue (MALT) type showing prominent plasma
cell differentiation [13]. In comparison with other types
of MALT-type lymphoma, plasma cell differentiation is
more prominent in thyroid MALT-type lymphoma [14].
Moreover, the majority of thyroid MALT-type lympho-
mas demonstrated an intracytoplasmic kappa light chain
[15]. However, there were no CD20- and CD43-positive

270 Pathobiology 2010;77:267-272

um-power field, Victoria blue-HE stain demonstrated obstructive
phlebitis. X20. d On a high-power field, numerous plasma cells
were seen in the germinal center surrounded by mantle cells.
HE. x40.

CCL cells or lymphoepithelial lesions in either case [14,
16]. Using a cocktail of CD21 and CD35 antibodies, there
was no broken follicular dendritic cell network, which is
a characteristic immunohistochemical finding of follicu-
lar colonization of MALT-type lymphoma in either of the
2 lesions [14, 16]. A few cases of I[gG4-producing MALT-
type lymphoma have been reported [17]. However, overall
these immunohistochemical findings suggested that
these 2 lesions differed from MALT-type lymphoma.
Riedel’s thyroiditis has commonly been reported as a
thyroid involvement of IgG4-related sclerosing disease
by some researchers [18]. In this study, a small number
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Fig. 2. In an immunohistochemical study, intrafollicular plasma
cells demonstrated marked kappa light chain predominance
(kappa/lambda ratio was greater than 10/1): kappa (a) and lambda
(b). Same case as in figure lc. X20. IgG4-positive plasma cells
comprised more than 30% of IgG-positive plasma cells in the in-

1gG4 Hashimoto’s Thyroiditis

terfollicular area: IgG4 (c) and IgG (d). X20. e Note numerous
IgG4-positive plasma cells in the germinal center. X20. Same case
as figure 1c. f Thyroglobulin was detected by a cocktail of CD21
and CD35 antibody-positive follicular dendritic cell networks in
germinal centers as well as in follicular epithelium. x10.
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of IgG4 HT and non-IgG4 HT cases (IgG4 HT = 2, non-
IgG4 HT = 4) demonstrated obstructive phlebitis which
is a characteristic histological finding of Riedel’s thy-
roiditis and IgG4-related sclerosing disease [3-5, 19].
However, there was no extrathyroid fibrosis, which is
another characteristic histological finding of Riedel’s
thyroiditis [3, 5]. Thyroglobulin was detected at the fol-
licular dendritic cell networks in germinal centers as
well as in the follicular epithelium, which is seen in HT
[20]. Furthermore, in a previous study, Harach and Wil-
liams [6] characterized plasma cell subsets in Riedel’s
thyroiditis by immunohistochemistry, demonstrating
that IgA plasma cells but not IgG plasma cells were pre-
dominant in Riedel’s thyroiditis. Therefore, as previous-
ly suggested by Li et al. [8, 9], we also considered that
Riedel’s thyroiditis is unrelated to IgG4-related scleros-

In conclusion, the present study demonstrated that the
majority of cases with IgG4 HT and non-IgG HT showed
an interfollicular distribution pattern of IgG4- and/or
IgG-positive plasma cells. Moreover, a minority of IgG4
HT (7%) and non-IgG4 HT contained IgG/kappa light
chain-restricted germinal centers. However, the number
of these cases is too limited to clarify the clinicopatho-
logical significance at present.
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Atypical Lymphoplasmacytic and Immunoblastic
Proliferation of Autoimmune Disease : Clinicopathologic
and Immunohistochemical Study of 9 Cases

Masaru Kojima,” Naoya Nakamura,” Norihumi Tsukamoto,” Hideaki Itoh,” Hazuki Matsuda,"”
Satsuki Kobayashi,” Kazue Ueki,” Hiroyuki Irisawa,” Kayoko Murayama,” Tadahiko Igarashi,”

Nobuhide Masawa,” and Shigeo Nakamura”

Atypical lymphoplasmacytic immunoblastic proliferation (ALPIB) is a rare lymphoproliferative disorder (LPD) associated
with autoimmune disease (AID). To further clarify the clinicopathologic, immunohistological, and genotypic findings of ALPIB
in lymph nodes associated with well-documented AIDs, 9 cases are presented. These 9 patients consisted of 4 patients with
systemic lupus erythematosus, 3 patients with theumatoid arthritis, and one case each with Sjégren’s syndrome and dermatomyo-
sitis. All 9 patients were females aged from 25 to 71 years with a median age of 49 years. Four cases presented with
lymphadenopathy as the initial manifestation. In 4 patients, immunosuppressive drugs were administered before the onset of
lymph node lesion. However, none of the 9 patients received methotrexate therapy. The present 9 cases were characterized by :
(i) prominent lymphoplasmacytic and B-immunoblastic infiltration ; (ii) absence of pronounced arborizing vascular prolifera-
tion ; (iii) absence of CD10"* “clear cells” ; (iv) presence of hyperplastic germinal center in 7 cases ; (v) immunohistochemistry,
flow cytometry, and polymerase chain reaction demonstrated a reactive nature of the T- and B-lymphocytes ; and (vi) on in situ
hybridization, there were no Epstein-Barr virus -infected lymphoid cells in any of the 9 cases. Overall 5-year survival of our
patients was 83%. The combination of clinical, immunophenotypic, and genotypic findings indicated that the present 9 cases
can be regarded as having an essentially benign reactive process. Finally, we emphasized that ALPIB should be added to the
differential diagnostic problems of atypical LPDs, particularly lymph node lesions of IgG4-related diseases. (J Clin Exp
Hematopathol 50(2) : 113-119, 2010)

Keywords: autoimmune disease, lymphadenopathy/atypical lymphoplasmacytic and immunoblastic proliferation, 1gG4-related

disease
INTRODUCTION
Reactive lymph node lesions in patients with autoimmune
Received : December 21, 2009 disease (AID) and its related disorders exhibit marked histo-

Revised : February 15, 2010 logical diversity and are occasionally associated with atypical
Accepted : March 26, 2010 g ty y typ

. . . 12
"Department of Anatomic Diagnostic Pathology, Dokkyo University School of lymphoproliferative disorders (LPDs). In 1984, Koo et al.
Medicine, Mibu, Japan reported an unusual lymph node lesion associated with vari-
2)D . . : T . . .

K epartment pf Patholo‘g)./, Tokai Un}v§r51ty S§hool of Medicine, 4Iseha?a, Japan ous AlIDs 1nclud1ng systemic lupus erythematosus, rheuma-
Department of Medicine and Clinical Science, Gunma University School of toid arthritis (RA). Sié . d d autoi h
Medicine, Maebashi, Japan oid arthri 1S ( . ),3 jogren’s syndrome, and autoimmune he-
“Department of Pathology and Clinical Laboratories, Maebashi Red Cross Hospital, molytic anemia.” Histopathologically, the lesion was
Macbashi, Japan characterized by prominent lymphoplasmacytic infiltration

5h s . . .

Department of Internal Medicine, Toho Hospital, Midori, Japan . . . .

o . . with various numbers of immunoblasts, namely, atypical lym-
Division of Hematological Oncology, Gunma Cancer Hospital, Ohta, Japan R R . i K 5
"Department of Pathology and Clinical Laboratories, Nagoya University School of phoplasmacytic and immunoblastic proliferation (ALPIB).
Medicine, Nagoya, Japan ‘ A Although ALPIB is a rare lymphoproliferative disorder asso-
Address correspondence and reprint requests to Masaru Kojima, M.D., Department of - jateq with AIDs, it occasionally presents serious problems in
Anatomic and Diagnostic Pathology, Dokkyo Medical University School of Medicine, i K . . N .
Mibu, Tochigi 321-0293, Japan. the differential diagnosis from atypical or malignant LPDs

B-mail : k-masaru@dokkyomed.ac.jp containing numerous plasma cells and immunoblasts, and

113

- 624 -



Kojima M, et al.

exhibiting autoimmune disease-like clinical manifestations,
particularly angioimmunoblastic T-cell lymphoma (AITL).
However, except for an earlier report by Koo et al.,’ only
sporadic case reports have been published.*” Previously, we
reported clinicopathologic findings of 5 such cases.>”’
Recently, several authors have emphasized the differential
diagnostic problems for ALPIB from lymph node lesions of
IgG4-related diseases.®'® Because limited clinicopathological
information is available for ALPIB, the present study docu-
mented essential data in 9 patients with ALPIB due to AIDs
and discussed the differential diagnostic problems between
ALPIB and atypical LPDs including lymph node lesions of
IgG4-related disorders.

MATERIAL AND METHODS

Nine cases were collected from a series treated by one of
the authors (M.K.) between 1999 and 2009. Medical records
of these 9 cases were extensively reviewed. Five cases (nos.
2, 4, 5, 8, and 9) were reported previously.>”’

Tissue specimens were fixed in formalin solution, rou-
tinely processed, and embedded in paraffin. For light micro-
scopic examination, the sections were stained with
hematoxylin-eosin.

Immunohistochemical studies were performed using
Ventana automated stainer (BenchMark™, Tucson, Arizona,
USA) or Histofine Histostainer (Nichirei Bioscience Inc.,
Tokyo, Japan) according to the manufacturer’s instructions.

A panel of antibodies against human immunoglobulin
light chains (x and A) (Novocastra, Newcastle, UK, or
Nichirei Co., Tokyo, Japan), IgG (Novocastra), IgA
(Novocastra), IgM (Novocastra), 1gG4 (MCCO011 ; Binding
Site, Birmingham, UK), CD3 (PS-1 ; Immunotech, Marseille,
France), CD5 (4C7 ; Novocastra), CD15 (C3D-1; Dako A/
S, Glostrup, Denmark), CD20 (L26 ; Dako A/S), cocktail of
CD21 (2G9; Novocastra), CD35 (RB L25; Novocastra),
CD30 (Ber-H2 ; Dako A/S), CD43 (DFT-1 ; Dako), antifol-
licular dendritic cell antibody CNA 42 ; Dako), and human-
herpes virus-8 (137B1; Novocastra) were used. Sections
with known reactivity for the antibodies assayed served as
positive controls and sections treated with normal rabbit and
mouse serum served as negative controls.

In situ hybridization (ISH) with Epstein-Barr virus
(EBV)-encoded small RNA (EBER) oligonucleotides was
performed to test for the presence of EBV small RNA in
formalin-fixed paraffin-embedded sections using a Ventana
automated (BenchMark™) stainer or a hybridization kit
(Dako).

Genomic DNA was extracted from formalin-fixed tissues
after dewaxing of paraffin sections, then immunoglobulin
heavy chain (8 cases : nos. 1-8) and T-cell receptor (TCR) -
chain gene (4 cases : nos. 2, 4, 5, and 8) rearrangements were

.analyzed by polymerase chain reaction (PCR) as described

114

previously.! 12

Actuarial overall survival curve distributions were calcu-
lated by the Kaplan Meier method.’

RESULTS

The main clinicopathologic findings are shown in Tables
1 and 2.

Clinical findings

All 9 patients were females and ranged in age from 25 to
71 years, with a mean age of 49 and a median age of 49. At
the time of the initial lymph node biopsy, 4 cases (nos. 1-3
and 7) fulfilled the diagnostic criteria for systemic lupus
erythematosus,'# while 3 cases (4, 8, and 9) were diagnosed as
RA," and 1 each was diagnosed as dermatomyositis (no. 5)'¢
and Sjdgren’s syndrome (no. 6).!”

AlIDs were active in 7 patients (nos. 1, 4-9) and inactive in
only 2 patients (nos. 2 and 3). Seven patients (nos. 1, 2, 4-7,
and 9) had constitutional symptoms such as fever at lymph
node biopsy. Four cases (nos. 1 and 5-7) presented with
lymphadenopathy at the onset of disease. Multicentric lymph
node enlargement was present in 6 cases (nos. 4-9). Analysis
of patient lifestyles did not suggest any risk factors for human
immunodeficiency virus type-1 infection, although serological
data on anti-human immunodeficiency virus type-1 antibody
were available in only 4 cases (nos. 1, 3, 6, and 7).
Polyclonal hyper-y-globulinemia was observed in 5 cases
(nos. 3, 5-7, and 9). Various autoantibodies including posi-
tive theumatoid factor and antinuclear antibody were detected
in all but one case (no. 5). The level of total functional
hemolytic complement (CH50) was decreased in 2 (nos. 1 and
7) of the 7 cases (nos. 1-4, 7-9) examined. Serum IgG4-level
was examined in 3 cases (nos. 3, 6, and 7). Serum IgG4 level
was within the normal range (< 135 mg/dL) in 2 cases (nos. 3
and 6), whereas elevated serum IgG4 level (221 mg/dL) was
recorded in the remaining 1 case (no. 7). However, elevated
interleukin-6 (IL-6) level was also recorded in Case 7 (19
pg/mL, normal range < 4.62).

All 5 cases (nos. 2-4, 6, and 7) with analyzable meta-
phases had a normal karyotype. Information from flow cy-
tometry of the biopsied specimens showed a polyclonal B-
cell population in 6 cases (nos. 2-4, 6, 7, and 9) examined.
There was no absence of pan-T-cell markers in any of the 6
cases examined.

At lymph node biopsy, 3 patients (nos. 2-4) were receiv-
ing steroid therapy, and 1 patient each was receiving nonster-
oidal anti-inflammatory drug (no. 1), gold therapy (no. 8), and
mizoribine (no. 9). However, none of the 9 patients received
methotrexate (MTX) therapy. The remaining 3 cases (no. 5-
7) had not received any medications, but soon after the lymph
node biopsy, all 3 of these patients were treated with predni-
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Table 1. Summary of clinical findings

. i i i . Immunosup-
No Age/ Disease Dls_ea§ ¢ Site of lymph Interval SymptAon and Abnormal laboratory findings . P Outcome
gender activity node swelling (months) sign pressive therapy
1 25/F SLE Active  Bilateral neck Onset Fever, skin rash, Leukopenia, ANA (+), — CHOP, 6 m,
convulsion, hypocomplementemia recurrence, 34 m,
arthralgia died with sepsis
2 30/F SLE Inactive  Right neck 216 Fever Anemia, leukocytosis, B-methasone B-methasone,
ADNA () 69 m, alive
3 39/F SLE Inactive  Bilateral neck 240 — Anemia, ANA (+), SS-A/b Prednisolone Prednisolone
antibody (+), polyclonal 1 m, alive
hyper-y-globulinemia
4 48/F RA Active  Systemic 120 Fever RF (+) Prednisolone Prednisolone
48 m, Alive
5 49/F DM Active  Left axilla & Onset  Fever, general 1 creatine kinase, 1 aldolase, — Prednisolone
groin fatigue polyclonal hyper-y-globulinemia 120 m, alive
6 50/F SJS Active  Systemic Onset Fever, dry eye & ANA (1), polyclonal — Prednisolone,
mouth hyper-y-globulinemia 20 m, alive
7 61/F SLE Active  Systemic Onset  Body weight loss ~ ANA (+), polyclonal — 25 m, alive
hyper-y-globulinemia,
hypocomplementemia
8 68/F RA Active  Right neck & 72 — RF (+), ANA (+) — Gold therapy
mediastinum 57 m, alive
9 71/F RA Active  Left neck & 276 Fever, arthralgia, RF, ANA (+), polyclonal Mizoribine Mizoribine+,
bilateral axilla pulmpnary hyper-y-globulinemia, prednisolone,
infiltration lost

Abbreviations: Interval, interval between onset of disease and lymphadenopathy; SLE, systemic lupus erythematosus; DM, dermatomyositis; RA, rheumatoid
arthritis; SJS, Sj6gren’s syndrome; ANA, anti-nuclear antibody; ADNA, anti-DNA antibody; RF, rheumatoid factor; CHOP, cyclophosphamide, doxorubi-

cin, vincristine, & prednisone; m, months

Table 2. Summary of pathological findings

Interfollicular area

Follicles Sinus
Size . icular .
(cm) 1}: oliclular gg,g:ﬂ:z cell  Small vessels Plasma ImmunoblastsIVIOnocytold Neutrophils Eosinophils Histiocytes
yperplasia network cells B-cells

1 1.0 — — + + -t — + + ++ obliterated
2 15 - ;':gg;::tlm ot + ++ — — + + obliterated
3 1.8 ++ normal + ++ ++ + — + + apparent
4 2.5 ++ normal ++ ++ A+ + — — + apparent
5 1.2 + broken up + -+ + — — — + apparent
6 3.0 ++ broken up ++ -+ + — — — + apparent
7 1.5 ++ normal + ++ + — — — + apparent
8 1.2 ++ broken up ++ + + - — + ++ obliterated
9 1.0 ++ broken up ++ ++ ++ — ++ — ++ apparent

—, negative, only a few or absent; +, scattered or mild; ++, moderate; +++, numerous or prominent

solone. One patient (no. 8) was treated with mizoribine and
prednisolone. Four patients (nos. 2-4 and 9) continued to
receive the same therapeutic agents as before the lymph node
biopsy. The remaining one case (no. 1) received CHOP
(cyclophosphamide, doxorubicin, vincristine, and predniso-
lone) therapy, because clinically malignant lymphoma was
highly suspected.

Follow-up data were obtained from 8 cases (nos. 1-8).
None of the 8 surviving cases developed malignant lymphoma
during the follow-up period from 1 to 120 months (mean, 47
mon ; median, 41 mon). One patient (no. 1) developed recur-
rent lymph node swelling after 6 months and died with sepsis
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after 34 months, while the remaining 7 cases were alive at the
last follow-up. The overall survival rate of the 8 cases was
83% at 5 years (Fig. 1).

Pathological, immunohistochemical, and EBV findings

All enlarged lymph nodes had a diameter of less than 3.0
cm. On low-power field, the biopsy specimens were charac-
terized by obvious paracortical expansion with diffuse effaced
lymph node architecture (Fig. 2a). Lymphoid follicles were
seen in 7 cases (nos. 3-9), and their germinal centers were
usually hyperplastic, although a few were rather atrophic.
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Fig. 1. Overall survival of the 8 patients

with atypical lymphoplasmacytic immuno-
blastic proliferation.

Each case contained mild to moderate small vessels in the
interfollicular area. Lymphoid sinuses appeared to be obliter-
ated in 3 cases (nos. 1, 2, and 8). Perivascular fibrous masses
were observed in 1 case (no. 9).

On high-power field, the paracortical area was diffusely
infiltrated by a polymorphous population consisting of numer-
ous mature plasma cells, plasmacytoid cells, large basophilic
transformed lymphocytes (immunoblasts), and small- to
medium-sized lymphocytes (Fig. 2b). A proportion of immu-
noblasts with large vesicular nuclei and prominent nucleoli
resembling Hodgkin cells were observed in 4 cases (nos. 2, 4,
8, and 9), but typical Reed-Sternberg cells were not detected
(Fig. 2b). Small- to medium-sized lymphocytes exhibited
minimal cytological atypia. There were no medium to large
lymphoid cells with clear cytoplasm (clear cells). Moderate
numbers of histiocytes with or without epithelioid cell fea-
tures were seen in 3 cases (nos. 1, 8, and 9).

Scattered eosinophils were observed in 4 cases (nos. 1-3
and 8) (Fig. 2b). In the paracortical area, small vessels usu-
ally had plump nuclei, however, high endothelial venules
showing arborization were not prominent. In 2 cases (nos. 3
and 4), foci of monocytoid B-cells were seen.

Staining with CD20, CD3, and CD5 showed a mixture of
small- and medium-sized lymphocytes. The majority of im-
munoblasts in 5 cases (nos. 1, 4, 5, 8, and 9) showed the B-
cell phenotype (Fig. 2¢, d). The other 4 cases (nos. 2, 3, 6,
and 7) showed polytypic immunoblasts. A proportion of the
B-immunoblasts were CD30-positive but CD15-negative.
There were no CD43-positive lymphocytes detected. In the
interfollicular area, 60% of these paracortical T cells ex-
pressed CD4, and the remaining 40% were CD8-positive in
the 3 cases examined (nos. 1, 2, and 8).
Immunohistochemical studies of light chain determinants for
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interfollicular plasma cells, plasmacytoid cells, and B-
immunoblasts demonstrated a polyclonal pattern (Fig. 2e, f).

A monoclonal antibody cocktail of 2G9 and RB 125, as
well as CNA 42 highlighted the meshwork of follicular den-
dritic cells (FDCs). The FDC meshwork maintained a regular
arrangement in 3 cases (nos. 3, 4, and 7), whereas a few of the
meshworks were broken up into clusters in 4 cases (nos. 3, 6,
8, and 9) (Fig. 2g). In 1 case (no. 2), a monoclonal antibody
cocktail of 2G9 and RB 125 demonstrated scattered large
irregularly shaped accumulations of FDCs surrounding the
small vessels (Fig. 2h). The remaining 1 lesion (no. 1) did
not contain FDC meshwork.

There were no human-herpes virus-8- or EBER-positive
cells in any of the 9 cases.

Immunogenotypic results

PCR assays for TCR-y and/or IgH genes were performed
in 8 cases (nos. 1-8). None of 4 cases (nos. 2, 4, 5, and 8)
demonstrated clonal bands on TCR-y PCR. PCR assay for
IgH gene demonstrated only germline bands with IgH chain
probes in 8§ cases (nos. 1-8).

DISCUSSION

The clinical manifestations of our 9 cases including multi-
centric lymphadenopathy with systemic symptoms and abnor-
mal immunological findings raised the possibility of malig-
nant lymphoma, prompting a lymph node biopsy.
Histologically, the present 9 cases were characterized by : (i)
prominent lymphoplasmacytic and B-immunoblastic infiltra-
tion ; (i) an absence of pronounced arborizing vascular pro-
liferation ; (iii) absence of CD10" “clear cells”; (iv) pres-
ence of hyperplastic germinal center in 7 cases; (v) a
polyclonal nature of both T- and B-lymphocytes on immuno-
phenotypic and genotypic analysis ; (vi) flowcytometry dem-
onstrated that there was no absence of pan T-cell marker,
which is a characteristic flowcytometric finding of AITL ;'
and (vil) EBV-infected lymphoid cells were absent in all 9
cases. The overall histologic, immunohistochemical, geno-
typic, and EBV findings of this case were similar to those of
previous reports,>” and the present 9 cases may be classified
as ALPIB associated with AIDs.

The present 9 cases indicate that ALPIB should be differ-
entiated from various atypical and malignant LPDs containing
numerous B-immunoblasts, plasma cells, and cells with plas-
ma cell differentiation and exhibiting AID-like clinical mani-
festations.

The differential diagnostic problems between ALPIB and
non-Hodgkin’s, and in particular AILT, have been well de-
scribed in the literature.>7%1%1920 ATTL rarely occurs in sys-
temic rheumatic diseases such as RA.?! However, histologi-
cal, immunohistochemical, flowcytometric, and genotypic
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Fig. 2. Histological and immunohistochemical findings of atypical lymphoplasmacytic immunoblastic proliferation. (2¢) Low-power
field of biopsy specimen. The lesion was characterized by diffuse paracortical hyperplasia with small vessel proliferation and a
hyperplastic germinal center. Case 7, H&E stain, x25. (2b) On high-power field, the paracortical area contained mature plasma cells,
plasmacytoid cells, immunoblasts, small- and medium-sized lymphocytes, and an eosinophil. Note a Hodgkin-like cell (arrow). Case 2,
H&E stain, x150. (2¢) & (2d) Immunohistochemical study demonstrated that the majority of small- and medium-sized lymphocytes were
positive for CD5 (2c), whereas immunoblasts were usually positive for CD20 (24). Case 4, counterstained with hematoxylin, x100. (2e)
& (2f)) Immunostaining for light chain determinant of the immunoglobulins demonstrated the polytypic nature of the plasma cells and their
precursors x (2e) and A (2f). Case 2, counterstained with hematoxylin, x100. (2g) Staining with CNA 42 highlighted the broken follicular
dendritic cell meshwork. Case 8, counterstained with hematoxylin, x25. (2h) Staining with a monoclonal antibody cocktail of 2G9 and
RBL25 highlighted the large irregularly shaped accumulations of follicular dendritic cells surrounding the small vessels. Case 2,
counterstained with hematoxylin, x50.
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study demonstrated the non-neoplastic nature of the present 9
cases.

Little attention has been paid to the differential diagnostic
problem between ALPIB and atypical LPDs.>’” Among the
few reported studies in the Far East including Japan, lymph
node lesions in IgG4-related disease appear to be the most
important differential diagnostic problem.*!® Histologically,
a proportion of the lymph node lesions in IgG4-related dis-
ease are characterized by prominent lymphoplasmacytic infil-
tration with various numbers of immunoblasts.>'® However,
there was no evidence of definite autoimmune disease in
IgG4-related disease.® Interestingly, elevated serum IgG4
level was detected in 1 (no. 7) of 3 cases examined.
However, elevated serum IL-6 level was also recorded in
Case 7. Autoimmune disease is a form of IL-6 disorder.?? It
is well known that human IgG4 production is regulated by IL-
6.23

In middle-aged and elderly patients, EBV-associated reac-
tive lymph node lesions rarely exhibit autoimmune disease-
like clinical manifestations.?* Histologically, lymph node le-
sions in these patients were similar to those of ALPIB in some
aspects. The biopsy specimens contained numerous lym-
phoid follicles with hyperplastic germinal centers and pro-
nounced arborizing vasculature in the expanded paracortex.
The paracortical area contained polymorphic infiltrates with
numerous small- and medium-sized lymphocytes and plasma
cells, and variable numbers of immunoblasts, epithelioid his-
tiocytes, and occasional eosinophils. However, their autoim-
mune disease-like clinical manifestations were usually tran-
sient. Moreover, there were no EBER™ cells in any of the
present 9 cases.

Since the early 1990s, atypical or malignant LPDs in
patients immunosuppressed with MTX for treatment of RA
have been reported.?>?® A proportion of MTX-induced LPD
exhibited atypical lymphoplasmacytic infiltrations showing
histological findings similar to those in our cases including
the presence of (i) an expanded paracortical area consisting of
a mixed cell population, including small- and medium-sized
lymphocytes, plasmacytoid lymphocytes, and immunoblasts,
and (ii) immunoblasts including Hodgkin-like cells usually
showing a B-cell phenotype, and a proportion of these cells
were CD30-positive but CD15-negative.?”?® However, there
was no history of MTX therapy in the present 9 cases.

As previously suggested by Blanco et al.,* the absence of
EBYV as determined by ISH studies in all our 9 cases indicates
that EBV was not related to the lymphoproliferative process
in the majority of ALPIB cases. Moreover, the present study
suggests that the underlying cause of lymphadenopathy in
these ALPIB patients may involve the chronic immune prob-
lems caused by AID.

Overall 5-year survival of our series was 83%. The com-
bination of clinical, immunophenotypic, and genotypic find-
ings indicated that the present cases should be regarded as
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having an essentially benign reactive process. However, 4 of
our 9 cases demonstrated lymphadenopathy at the onset of
autoimmune disease. We emphasize that ALPIB should be
differentiated from various LPDS showing autoimmune
disease-like clinical findings.
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