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Abstract
Background—Sclerosing lymphocytic
lobulitis is an inflammatory disorder of
the breast. The pattern of inflammation,
expression of HLA class II DR by breast
epithelium and association with autoim-
mune disorders, particularly insulin de-
pendent diabetes mellitus (IDDM),
together suggest an autoimmune aeti-
ology.
Aim—To test the hypothesis that suscepti-
bility to sclerosing lymphocytic lobulitis
may be linked to patient HLA class II
DRB1 alleles, particularly DRB1*03 and
DRB1*04, suggested by a previous small
uncontrolled study.
Methods—HLA class II DRB1 and DQB1
genotypes were compared between a se-
ries of 28 sclerosing patients with lym-
phocytic lobulitis and 300 controls, using
polymerase chain reaction (PCR) based
typing of DNA extracted from formalin
fixed, paraYn embedded biopsies.
Results—Results from the 28 patients
(nine with IDDM) showed an increased
frequency of DRB1*04 compared with
controls (61% v 33%, p = 0.01), but no sig-
nificant diVerences for other genotypes. In
patients with IDDM, the frequencies of
DRB1*04 (89%, p = 0.001) and
DQB1*0302 (100% v 21%, p = 0.0001)—a
genotype that is in linkage disequilibrium
with DRB1*04—were increased compared
with controls. However, in the patients
without IDDM, the frequencies of
DRB1*04 (50%) and DQB1*0302 (14%)
were not significantly increased.
Conclusions—The increased frequency of
HLA DRB1*04 in sclerosing lymphocytic
lobulitis appears to reflect its association
with IDDM, a condition in which
DRB1*04 is increased in frequency.
(J Clin Pathol 1999;52:445–449)
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Sclerosing lymphocytic lobulitis is a recently
recognised inflammatory disorder of the
breast. It is characterised by clusters of B and T
lymphocytes in and around lobules and ducts,
and around blood vessels, with increased
expression of class II human leucocyte antigens
(HLA) by the lobular and ductal epithelium,
fibrosis, often with epithelioid fibroblasts, and
lobular atrophy.1 2 The pattern of inflammation
resembles that seen in Hashimoto thyroiditis,3

myoepithelial sialadenitis,4 and insulin depend-
ent diabetes mellitus.5 Sclerosing lymphocytic
lobulitis is associated with autoimmune dis-
eases, particularly with insulin dependent
diabetes mellitus and thyroiditis.1 2 6 7 The pat-
tern of inflammation, expression of HLA class
II by breast epithelium, and association with
autoimmune diseases together suggest an
autoimmune aetiology.

Many T lymphocyte mediated diseases,
including autoimmune conditions such as
ankylosing spondylitis, rheumatoid arthritis,
and diabetes mellitus, have been shown to
occur more frequently among individuals pos-
sessing certain HLA alleles.8 HLA class I mol-
ecules are expressed on the surface of almost all
nucleated cells and generally present endog-
enous antigens to CD8+ T lymphocytes. HLA
class II molecules are expressed on a more
restricted range of cells including those of
macrophage/monocyte lineage and usually
present exogenous antigens to CD4+ T
lymphocytes.9 HLA molecules are encoded
within the major histocompatibility complex by
the most polymorphic loci within the human
genome; for example, there are 197 DRB1 and
35 DQB1 alleles currently identified.10 Allelic
polymorphisms within the HLA encoding
genes change the conformation of the antigen
binding groove and therefore alter the eY-
ciency of antigen binding and presentation by
the HLA molecules.11 This may result in HLA
associated interindividual diVerences in spe-
cific T cell responsiveness to particular
antigens.12 13

Two uncontrolled studies have performed
HLA typing on patients with sclerosing lym-
phocytic lobulitis using serological methods. In
one study of seven patients (two with type 1
diabetes mellitus), selected by their biopsy
appearances, three patients were of HLA-DR3
phenotype, and two were HLA-DR4.1 In a sec-
ond study of 10 patients, who all also had insu-
lin dependent diabetes mellitus, four patients
were found to be HLA-DR3, and six
HLA-DR4.6

The aim of this study was to test the hypoth-
esis that patients with sclerosing lymphocytic
lobulitis have an increased frequency of HLA-
DR3 and DR4, through the comparison of
HLA class II DRB1 and DQB1 genotype
frequencies in a larger series of patients with
those of healthy controls, using polymerase
chain reaction (PCR) based typing of DNA
extracted from formalin fixed, paraYn embed-
ded biopsies. Compared with serological typ-
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ing, this method is more accurate, of higher
resolution,14 and can be used on archival
tissue.15 16 We were also interested in the
frequency of two genotypes associated with
insulin dependent diabetes mellitus, HLA-
DQB1*02 and DQB1*0302, because of the
association of sclerosing lymphocytic lobulitis
with diabetes, and the known linkage disequi-
librium between HLA- DQB1*02 and
DRB1*03, and between DQB1*0302 and
DRB1*04.17 To aid comparison between previ-
ous studies that used serological HLA typing
and the present study, the corresponding
nomenclature for serological typing and geno-
typing for the alleles of interest is shown in
table 1.

Methods
SELECTION OF PATIENTS

Biopsies with a diagnosis of sclerosing lym-
phocytic lobulitis from the Hedley Atkins
Pathology Laboratory, ICRF Clinical Oncol-
ogy Unit, Guy’s Hospital (1985 to 1996) and
the Department of Histopathology, Southamp-
ton University Hospitals (1990 to 1998) were
reviewed; eight had been included in previous
studies of this disorder.1 18 To be included in
this study, the biopsy had to show the
characteristic pattern of inflammation: circum-
scribed clusters of lymphocytes centred on
lobules and vessels. In many cases immunohis-
tochemistry was performed, confirming that
these were B and T lymphocytes. Lobular atro-
phy, fibrosis, and epithelioid fibroblasts were
often present.

All 28 patients with sclerosing lymphocytic
lobulitis fulfilling the above criteria had HLA
class II DRB and DQB1 genotyping per-
formed. Control HLA class II genotype
frequencies were obtained from the routine
typing of cadaveric and non-cadaveric solid
organ and bone marrow transplant donors,
with 300 control individuals typed for the HLA
DRB1 and DQB1 loci, using the same HLA
class II genotyping method.

The records of the patients were reviewed to
identify the mode of presentation and any
associated disorders, particularly insulin de-
pendent diabetes mellitus and thyroid disease.

HLA CLASS II GENOTYPING

DNA extraction
Two to five 20 µm paraYn sections were cut
from each case under investigation. The
separated wax embedded chips were dewaxed
in xylene (Merck) and xylene–ethanol washes.
The resulting cellular material was pelleted,
washed in absolute ethanol (James Burrough
(FAD)), and dried at 50°C. The dried pellet
was then incubated at 55°C overnight in 100 µl

lysis mix (100 mM Tris-HCl, pH 8 (Sigma), 4
mM EDTA (Merck), 0.45% NP40 (Sigma),
and 0.45% Tween 20 (Sigma)) containing 6
mg/ml proteinase K (Sigma). The mixture was
then boiled for five minutes to inactivate the
proteinase K.

PCR amplification and sequence specific
oligonucleotide probe (PCR-SSOP) genotyping
This technique was used to provide HLA
DRB1, 3, 4, and 5 and DQB1 genotypes in 20
of the 28 cases in this study. This was achieved
by PCR amplification of the second (variable)
exon of the class II genes in question, using
PCR primers and amplification conditions as
described for the 11th International Histocom-
patibility Workshop,19 and as routinely used for
archival surgical biopsy genotyping and previ-
ous HLA–disease association studies in our
laboratory.15 16 This PCR-SSOP typing system
provides medium resolution HLA-DRB and
DQB1 typing. Two microlitres of each DNA
preparation were used per PCR. Following dot
blot preparation of amplified DNAs, SSOP
typing was performed using panels of oligonu-
cleotide probes selected from the 11th Work-
shop panel; 18 DRB probes and 18 DQB
probes were used. All probes were 5' end
labelled with digoxigenin (DIG-11-ddUTP
(Boehringer Mannheim)). Dot blot membrane
blocking, prehybridisation, hybridisation, and
stringency washing were performed according
to the protocol of Nevinny-Stickel et al.20

Detection of bound probe was achieved using
the chemiluminescent substrate CSPD (Boe-
hringer Mannheim), according to the manu-
facturer’s protocol, and visualised following 10
to 40 minute exposure to x ray film.

Nested PCR and sequence specific primer
(PCR-SSP) HLA DRB genotyping
This technique was used to provide HLA
DRB1,3, 4, and 5 genotypes in eight of the 28
cases in this study, in which insuYcient intact
DNA was extractable from the formalin fixed,
paraYn embedded tissues for successful PCR-
SSOP genotyping. PCR amplification of the
second (variable) exon of the HLA-DRB1, 3,
4, and 5 genes was performed using PCR
primers and amplification conditions as de-
scribed for the 11th International Histocom-
patibility Workshop,19 with minor modifica-
tions. A second phase of PCR using 23
sequence specific primer pairs for HLA-DRB1,
3, 4, and 5 genes was then performed. The
details of the PCR mixes and conditions for
both amplification steps have been described
previously.21 PCR products were visualised by
running the entire reaction mix on a 2% agar-
ose gel.

STATISTICAL ANALYSIS

The frequencies of each HLA DRB1 and
DQB1 genotypes were calculated for the
patients with sclerosing lymphocytic lobulitis
and were compared with those obtained in the
control individuals typed for each locus. The
null hypothesis was tested for each comparison
using ÷2 analysis with Yate’s correction. Two
tailed probability values were calculated with

Table 1 Comparison of serological type and genotype for
selected HLA alleles

Serological type Genotype

DR3 DRB1*03
DR4 DRB1*04
DQ2 DQB1*02
DQ8 DQB1*0302

Note that the first three genotypes can be subdivided into
additional alleles by high resolution DNA typing.
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(pc) and without (p) corrections for the number
of comparisons made at each HLA class II
locus. For HLA-DRB1*03 and 04, and
DQB1*02 and 0302 a correction factor of 2
was used as these alleles were selected to be of
interest before analysis. For all other genotypes
a more conservative correction was applied,
according to the number of comparisons (alle-
les) made at each locus: 13 for the HLA DRB1
loci and seven for the HLA DQB1 loci.22 Rela-
tive risks were calculated where a particular
genotype or allele showed a significantly
increased incidence (after correction for the
number of comparisons made) within the
study group or subgroup, compared with
controls.22

The frequencies of selected genotypes were
compared in patients with and without insulin
dependent diabetes mellitus. The frequencies
of these genotypes in these two subgroups of
patients with sclerosing lymphocytic lobulitis
were separately compared with controls. As the
numbers were smaller in this subgroup analy-
sis, Fisher’s exact test was used.

Results
The 28 patients with sclerosing lymphocytic
lobulitis were all female, and from 25 to 66
years old, with 19 patients in their thirties. Nine
patients had insulin dependent diabetes melli-
tus of from nine to 29 years’ duration (in one
patient the duration was not available). One
patient had vitiligo, one had a family history of
insulin dependent diabetes mellitus, and one

diabetic patient also had Hashimoto thyroidi-
tis. All presented with a breast mass or
nodularity. The clinical diagnosis was of a
benign lesion in 23 patients. The clinical
diVerential diagnosis included carcinoma in
four patients and sclerosing lymphocytic lobu-
litis in two. The pathological changes in
patients with and without diabetes mellitus
were similar; epithelioid fibroblasts were seen
in both groups.

The frequencies of the diVerent HLA-DRB1
and DQB1 genotypes in the patients with scle-
rosing lymphocytic lobulitis and the controls
are shown in table 2. In patients with sclerosing
lymphocytic lobulitis there were increased fre-
quencies compared with controls of DRB1*04
(relative risk 1.86, 95% confidence interval
1.32 to 2.61); and of DQB1*0302, although
the latter increase was not statistically signifi-
cant after correction. The frequencies of HLA-
DRB1*03 and HLA-DQB1*02 were not
increased in patients with sclerosing lym-
phocytic lobulitis. Four patients were HLA
typed by serology as part of a previous study.1

There was complete agreement between sero-
logical typing and genotype for the 13 alleles
for which both typing data were available (one
DQ allele could not be characterised by serol-
ogy in one patient and DQB1 genotyping could
not be performed in another patient).

The two genotypes that were increased,
DRB1*04 and DQB1*0302, are in linkage dis-
equilibrium with each other17 and are associ-
ated with insulin dependent diabetes mellitus.23

We therefore compared the frequencies of
selected genotypes in patients with sclerosing
lymphocytic lobulitis who did and did not have
diabetes (table 3). In patients with sclerosing
lymphocytic lobulitis, both DRB1*04 and
DQB1*0302 were seen at higher frequency in
those with diabetes. In patients with diabetes,
the frequencies of DRB1*04 (89%) and
DQB1*0302 (100%) were significantly in-
creased compared with controls. However, in
the patients without diabetes, the frequencies
of DRB1*04 (50%) and DQB1*0302 (14%)
were not significantly increased.

Discussion
We found a strong association between scleros-
ing lymphocytic lobulitis and long standing
insulin dependent diabetes mellitus, in agree-
ment with previous series.1 2 6 7 Other autoim-
mune diseases occurred much less frequently.
The pathological features in patients with and
without diabetes mellitus were similar. It has
been suggested that epithelioid fibroblasts are
specific for “diabetic mastopathy,”24 but we

Table 2 Comparison of genotype frequencies in sclerosing lymphocytic lobulitis patients
and controls

Genotypes

Frequencies of genotypes (%)

÷2 Analysis
Sclerosing lymphocytic
lobulitis Controls

DRB1 n = 28 n = 300
DRB1*01 3 (11%) 60 (20%) ÷2 = 0.89 , p = 0.50
DRB1*03 8 (29%) 87 (29%)
DRB1*04 17 (61%) 98 (33%) ÷2 = 7.66, p = 0.006, pc = 0.01
DRB1*07 2 (7%) 70 (30%) ÷2 = 3.03, p = 0.06, pc = 0.78
DRB1*08 3 (11%) 24 (8%)
DRB1*09 1 (4%) 6 (2%)
DRB1*10 0 (0%) 6 (2%)
DRB1*11 4 (14%) 47 (16%)
DRB1*12 0 (0%) 8 (3%)
DRB1*13 3 (11%) 71 (24%) ÷2 = 1.77, p = 0.18
DRB1*14 2 (7%) 17 (6%)
DRB1*15 7 (25%) 67 (22%)
DRB1*16 0 (0%) 4 (1%)

DQB1 n = 20 n = 300
DQB1*02 7 (35%) 129 (43%)
DQB1*0301 7 (35%) 100 (33%)
DQB1*0302 8 (40%) 64 (21%) ÷2 = 2.75, p = 0.08, pc = 0.16
DQB1*0303 1 (5%) 25 (8%)
DQB1*04 1 (5%) 21 (7%)
DQB1*05 4 (20%) 83 (28%)
DQB1*06 6 (30%) 119 (40%)

Table 3 Comparisons of frequencies of selected genotypes in sclerosing lymphocytic lobulitis patients with and without
insulin dependent diabetes mellitus, and with control patients

Genotype

Insulin dependent diabetes mellitus
Diabetic v
non-diabetic Controls

Diabetic v
control

Non-diabetic v
controlPresent Absent

DRB1*03 4/9 (44%) 4/19 (21%) p = 0.37 29% p = 0.46 p = 0.60
DRB1*04 8/9 (89%) 9/18 (50%) p = 0.09 33% p = 0.001 p = 0.20
DQB1*02 2/6 (33%) 5/14 (36%) p = 1.0 43% p = 0.70 p = 1.0
DQB1*0301 2/6 (33%) 5/14 (36%) p = 1.0 33% p = 1.0 p = 1.0
DQB1*0302 6/6 (100%) 2/14 (14%) p = 0.0007 21% p = 0.0001 p = 0.74

Fisher’s exact test used for all comparisons.
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found epithelioid fibroblasts in patients both
with and without diabetes mellitus, in agree-
ment with a previous study.25 The similarity of
the pathology in both groups suggests that they
are the same disorder and that a general patho-
logical term such as sclerosing lymphocytic
lobulitis or lymphocytic mastopathy is prefer-
able to diabetic mastopathy.

Patients with sclerosing lymphocytic lobuli-
tis who have had a series of biopsies often show
a progression from dense inflammation to
increasing lobular atrophy and fibrosis and
decreasing inflammation.1 The changes seen
later in the disease (lobular atrophy and fibro-
sis with little inflammation) are not specific to
this disorder. The most characteristic patho-
logical feature is the circumscribed perilobular
and perivascular lymphocytic aggregates. We
therefore only included cases with this charac-
teristic pattern of inflammation.

Two previous small, uncontrolled studies of
patients with sclerosing lymphocytic lobulitis
using serological phenotyping suggested that
the disorder may be associated with HLA-DR3
and DR4.1 6 We tested this hypothesis using a
larger series of patients with a more precise
genotyping method and a large control group,
finding an association with HLA-DRB1*04
but not with DRB1*03. It was not possible to
ascertain the ethnic origin of the patients with
sclerosing lymphocytic lobulitis, whereas the
control population was white. HLA-DRB1*04
is seen at higher frequencies in white popula-
tions, compared with other ethnic groups.17 A
diVerent ethnic composition of the patient and
control groups is therefore unlikely to lead to
the results observed. On the contrary, it would
tend to cause a reduction of the diVerence in
frequency of HLA-DRB1*04 between patients
and controls. Sclerosing lymphocytic lobulitis
is associated with insulin dependent diabetes
mellitus, so we therefore also looked at the fre-
quencies of two alleles associated with
diabetes, finding an increased frequency of
HLA-DQB1*0302, but not of DQB1*02.

The two HLA class II genotypes that were
present at increased frequencies—DRB1*04
and DQB1*0302—are in linkage disequilib-
rium and are both associated with insulin
dependent diabetes mellitus. Comparison of
the frequencies of these genotypes in patients
with and without diabetes suggested that the
increased frequencies of HLA- DRB1*04 and
DQB1*0302 in the patient group as a whole
reflected the strong link with diabetes. There
was a non-significant increase in the frequency
of DRB1*04 in patients without diabetes com-
pared with controls (50% v 33%). Interest-
ingly, DQB1*0301 (also found in linkage
disequilibrium with DRB1*0417 but not associ-
ated with insulin dependent diabetes
mellitus23) showed no increased frequency in
the sclerosing lymphocytic lobulitis patients
with or without diabetes. Larger series are
required to investigate further whether HLA-
DRB1*04 is present at increased frequencies in
non-diabetic patients with sclerosing lym-
phocytic lobulitis. However, large series of
patients with sclerosing lymphocytic lobulitis
are diYcult to collect as the condition is

uncommon and may be under-recognised. The
present study includes more non-diabetic
patients (19) than any previous series, the larg-
est of which were those of Lammie et al (10
non-diabetic patients; some included in the
present study) and Schwartz and Strauchen
(seven non-diabetic patients).1 2

In conclusion, these results provide further
evidence of a link between sclerosing lym-
phocytic lobulitis and insulin dependent
diabetes mellitus, supported by HLA class II
genotypic associations, consistent with an
autoimmune aetiology. Further study is needed
to investigate whether the frequency of HLA-
DRB1*04 is increased in patients with scleros-
ing lymphocytic lobulitis but without diabetes.

The methods used in this study were developed with the support
of the Wessex Cancer Trust.
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