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Abstract:

Aim and Background: In the present study was investigated that the importance of B cell and T cell population
in hashimoto's thyroiuditis using CD20 and CD3 monoclonal antibodies. ~Hashimoto first reported chronic
lymphocytic thyroiditis in 1912, where he described lymphocytic infiltration, fibrosis, epithelial atrophy and
eosinophilic changes in some parenchymal cells of the thyroid gland in four patients. He termed this disorder as
“Struma lyphomatosa”. Nowadays it appears that Hashimoto’s thyroidits is the commonest of inflammatory
thyroid disease.

Materials and Methods: This is an observational and cross-sectional study. Study was conducted in Meenakshi
Medical College Hospital and Research Institute, Kanchipuram, Tamil Nadu India during the period of September
2022 to July 2023. Among 40 cases, 30 cases revealed extensive infiltration of the parenchyma by a mononuclear
inflammatory infiltrate containing small lymphocytes, plasma cells, and well demarcated germinal centers. These
cases were diagnosed as Hashimoto’s thyroiditis (HT). One case revealed monomorphic cells consisting of
neoplastic lymphocytes and was diagnosed as thyroid lymphoma. Nine cases of adenomatoid goitre were taken
as negative control.

Conclusion: In the present study one case of HT showed CD20 positivity and CD3 negativity. Therefore, the
possibility is raised that this case might be harboring a clone that may later on develop into lymphoma.
Keywords: Hashimoto’s thyroiditis, B cell and T cell, CD20, CD3.
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Introduction

Hashimoto’s Thyroiditis is an inflammatory disease
of thyroid gland with autoimmune etiology. It is an
organ-specific autoimmune disease characterized by
diffuse goitre, hypothyroidism and production of
anti-thyroid microsomal and anti-thyroglobulin
antibodies. It is the second most common thyroid
lesion diagnosed by cytology, after endemic goiter
with a prevalence rate of 1-4%. Hashimoto's
thyroiditis is an established risk factor for
development of lymphoma in the thyroid gland. The
clinical and general laboratory findings in cases of
malignant lymphoma of the thyroid and Hashimoto's
thyroiditis are often similar which include
similarities in size, ultrasound findings, hormone
profile, thyroid autoantibodies and cytology. The
florid lymphocytic infiltrate in Hashimoto's
thyroiditis (HT) is sometimes difficult to distinguish
from a lymphoma, hence posing a diagnostic
challenge to the pathologists [1].

Hashimoto’s Thyroiditis has a polyclonal cell
population in the lymphoid follicles composed of B
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cells positive for CD45 & CD20 and T cells in the
interfollicular region positive for CD45RO & CD3.
On the other hand, Lymphomas mostly have a
monoclonal cell expression even in the
interfollicular areas [2].

It is a well-known fact that almost all thyroid
lymphomas arise in the setting of Hashimoto’s
thyroiditis (HT), which induces reactive lymphoid
proliferation leading to the development of mucosa-
associated lymphoid tissue (MALT) lymphoma,
which can lead to an aggressive lymphoma. The
coexistence of reactive and neoplastic processes in
the thyroid may cause difficulty in diagnosing
lymphoma using cytology or histology. There is a
need to learn how to identify individuals who are at
increased risk of developing lymphoma and how to
intervene against this risk. This has led to the use of
immunohistochemistry and molecular techniques to
confirm or exclude the diagnosis of lymphoma [3].

Thus, the aim of the study is to identify B cell
population in Hashimoto’s Thyroiditis by means of
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immunohistochemistry using CD20 monoclonal
antibody and postulate whether this could be a
predictive factor for future lymphoma development.

Materials and Methods

This study was conducted at the Meenakshi Medical
College and Research Institute Hospital, a rural
tertiary care hospital with an annual volume of
above 1,00,000 patients over one year period. The
Institutional Medical Ethics Committee approved
this study. Forty cases were selected from
September 2022 to July 2023 and it was diagnosed
by a single histopathologist to avoid inter-observer
variations. Histological features of all cases studied
with hematoxylin and eosin. Among 40 cases, 30
cases revealed extensive infiltration of the
parenchyma by a mononuclear inflammatory
infiltrate containing small lymphocytes, plasma
cells, and well demarcated germinal centers. The
thyroid follicles showed atrophy of epithelial lining
and some areas exhibited hurthe cell change. These
cases were diagnosed as Hashimoto’s thyroiditis.
One case revealed monomorphic cells consisting of
neoplastic lymphocytes and was diagnosed as
thyroid lymphoma. Nine cases of adenomatoid
goitre were taken as negative control. All the
patients were selected based on the inclusion and
exclusion criteria. Detail clinical history along with
investigations and operative procedure were
correlated with specimen received. Specimens were
studied in detail for gross morphology & adequate
numbers of sections were taken. A Careful
histological examination was carried on tissues. The
sections were processed by first fixing in 10%
formalin followed by tissue processing, paraffin
embedding, microtomy & staining. Haematoxylin &
Eosin was the routine stain.
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Immunohistochemistry studies

Positive control: Sections of Hashimoto’s throiditis
are well known to be positive for CD20 and CD3
antibody. Section of thyroid lymphoma was taken as
positive control for CD20 antibody.

Negative control: One case of each set was omitted
for the application of primary antibody in each set of
immunostaining. Adenomatoid goitre is taken as
negative control for CD20 and CD3 antibody. Case
of lymphoma is taken as negative control for CD3
antibody.

Statistical Analysis

Statistical analysis was carried out using SPSS
version 22.0 (IBM SPSS, US) software with
Regression Modules installed. All data was entered
into a Data Collection Proforma Sheet (Appendix 1)
and were entered into Excel (MS Excel 2013).
Results are represented in the form of pie diagram
and bar chart.

Results

Evaluation of B Cell Population in Hashimoto’s
Thyroiditis by Immunohistochemistry” the present
study was done in a tertiary care hospital and
medical college.

Distribution of Total No. of Cases: Total forty
cases were studied out of which 30 cases were of
Hashimoto’s Thyroiditis, 09 cases were of
adenomatoid goitre and one was of B cell
lymphoma. Table 1 shows distribution of total
number of cases taken in present study.

Table 1: Distribution of Total No. of cases

Sr. No Diagnosis Number Percentage (%)
1 Hashimoto’s Thyroiditis 30 75
2 Adenomatoid Goitre 09 22
3 Lymphoma 01 03

Distribution of Age: Total 40 cases were studied.
The age range was from 18 years to 58 years. The
mean age was 38.15 years. Table 3 and figurel2
shows distribution of age in total number of cases.
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figurel shows age distribution in Hashimoto’s
thyroiditis. Maximum numbers of cases were seen
between 40 to 49 years and mean age being 41.2
years.
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Figure 1: Age distribution in Hashimoto’s Thyroiditis

Distribution of Sex: Present study showed a female
preponderance. The male to female ratio in total
number of cases was 1:5.6. The M: F ratio in

Hashimoto’s Thyroiditis was 1:14, in Adenomatoid
goitre was 1:2 and case of lymphoma was observed
in a male patient (table 2).

Table 2: Distribution of Sex in total no. of cases

Sr. No Diagnosis Male (%) Female (%)
1 Hashimoto’s Thyroiditis 2 (6.6) 28 (93.4)

2 Adenomatoid Goitre 03 (33.3) 6 (66.7)

3 Lymphoma 01 (100) 00

Correlation of Anatomical Diagnosis with
Histopathological Diagnosis: Most of the patient in
our study presented with diffuse swelling (60%).
Out of 30 patients with Hashimoto’s thyroiditis,
twenty-two (73.4%) patients presented with diffuse
swelling, seven (23.3%) presented with solitary

nodule and one (3.3%) of patients presented with
multinodular swelling. Maximum number of
patients with adenomatoid goitre presented with
solitary nodule (44.44%). In our study one case of
lymphoma presented with diffuse enlargement of
thyroid gland. (Figure 2)
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Figure 2: Correlation of Physiological Diagnosis with Histopathological Diagnosis

Thyroid function was available in all cases,
maximum number of cases were euthyroid (67.5%),
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eleven cases were in hypothyroid (27.5%) and 2
cases were in hyperthyroid state (5%). Twenty-one
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cases of Hashimoto’s thyroiditis were euthyroid
while eight cases were hypothyroid and one case
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Immunohistochemical Profile: In present study
total forty number of cases were studied out of which
thirty cases were of Hashimoto’s thyroiditis. Nine
cases of adenomatoid goitre were taken as negative
control and one case of B cell lymphoma was taken
as positive control. Monoclonal antibodies of CD20
and CD3 were used by avidin-biotin peroxidase
method. (Table.3)

CD20: All cases of Hashimoto’s thyroiditis were
positive for CD20. Fourteen cases were intensely
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was hyperthyroid. Maximum number of patients
with adenomatoid goitre were euthyroid. (Figure.3)
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positive (+++), 12 cases were moderately positive
(++) and 4 cases were weakly positive (+). CD20
was intensely positive in lymphoma case. All cases
of adenomatoid goitre were negative for CD20.

CD3: Twenty-nine cases of Hashimoto’s thyroiditis
were positive for CD3. Twelve cases were
moderately positive while 10 cases were intensely
positive and 7 cases were weakly positive. One case
of Hashimoto’s thyroiditis, all cases of adenomatoid
goitre and lymphoma were negative for CD3.

Table 3: Expression of CD20 and CD3 Positivity in total No. of cases

S.No | Antibody Histopathological Positive (%) Negative Total
Diagnosis (%)
1 CD20 Hashimoto’s Thyroiditis 30(100) 00 30
Adenomatoid Goitre 00 09 (100) 09
Lymphoma 1(100) 00 1
Total 31 9 40
2 CD3 Hashimoto’s Thyroiditis 29 (96.6) 1(3.4) 30
Adenomatoid Goitre 00 09(100)
Lymphoma 00 1(100) 1
Total 40 40
Gross Pathology
Gomathi et al. International Journal of Current Pharmaceutical Review and Research
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Figure 4: Gross specimen of
Hashimoto’s Thyroiditis showing
nodular external surface

Figure 5: Cut surface of Hashimoto’s
Thyroiditis showing lymphnode like
architecture
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Figure 7: Gross specimen of lymphoma
on external surface

Figure 6: Gross specimen of Adenomatoid
Goitre on external surface

Histochemical Studies
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CD20 positivity in
lymphoid follicles in Hashimoto’s
Thyroiditis (THC 400X)

CD20 negativity in
Adenomatoid Goitre (IHC 100X)

lymphoma (IHC 400X)
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CD3 positivity in inter
follicular zone in Hashimoto’s
Thyroiditis (THC 400X)

LB e
CD3 negativity in lymphoma (IHC
400X)

Figure 8:

Discussion

The wvarious types of thyroiditis encompass a
heterogenous group of disorders ranging from acute
bacterial to chronic autoimmune diseases.
Hashimoto’s thyroiditis exhibits typically a diffuse
appearance both grossly and microscopically, cases
do occur in which a distinct nodularity is evident, the
epithelial component of the nodule having
hyperplastic quality. Complications of Hashimoto’s
thyroiditis include malignant lymphoma and
Papillary carcinoma of thyroid.

Gomathi et al.

Thyroid Lymphomas: Primary thyroid lymphomas
constitute up to 5% of all thyroid malignancies and
can be divided into non-Hodgkin’s lymphomas
(NHL) of B and T cell type, as well as Hodgkin’s
lymphomas. Mucosa-associated lymphoid tissue
(MALT) lymphomas are a relatively recently
recognized subset of B cell NHL, and they are listed
as extranodal marginal zone lymphomas according
to the revised European American lymphoma
classification. Clinically, they are characterized by
an indolent course and better prognosis than non-
MALT lymphomas. MALT-lymphomas are thought
to develop from acquired lymphocytic tissue during
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the course of a chronic inflammatory or an
autoimmune process. In the thyroid, the gland is
normally devoid of lymphocytic tissue, chronic
autoimmune thyroiditis (Hashimoto’s disease) has
been associated with an increased risk of lymphoma,
including MALT-type. The coexistence of reactive
and neoplastic processes in the thyroid may cause
significant difficulty in diagnosing maltoma using
cytology or histology. This has led to the use of
immunohistochemistry, flow cytometry, and
molecular techniques (Southern blotting, PCR) to
confirm or exclude the diagnosis. Although clinical
information about thyroid maltomas and the criteria
for their diagnosis are well known to oncologists and
pathologists, they have not been well described in
endocrine literature and are not widely known by
consulting thyroidologists [4].

In the present study 40 patients were included, 30
were diagnosed as Hashimoto thyroiditis, 9 were
diagnosed as adenomatoid goiter and one case was
diagnosed as lymphoma. Female preponderance is a
well-established feature of Hashimoto’s thyroiditis,
and our study was no different from others having a
strong female preponderance with 28 females 2
males, the male to female ratio being 1:14.

This coincides with observations made by Holley et
al., 2014 [4] and Niu et al., 2018 [5] both of them
observed female preponderance with a male to
female ratio of 1:13 and 1:14 respectively.

In our study the age incidence ranged from 18 years
to 58 yrs, the youngest being an 18-yr old girl and
oldest being 58 yr old woman. The mean age in
study was 38.15 yrs and highest incidence being in
between 40-50 years. The mean age in Hashimoto’s
thyroiditis was 41.2 years. Bistoni et al., 2016 [6] in
their study observed that most of the patients were
in their 4" and 5™ decade.

In the present study all the patients presented with a
history of swelling in front of the neck and clinically
twenty-one cases (70%) of Hashimoto’s thyroiditis
were euthyroid while eight cases (26.7%) were
hypothyroid and one case (3.3%) was hyperthyroid.

In studies of Niu et al [5] the euthyroid patients
accounted for 46.6% and 79.9%, the hypothyroid
patients for 44.4%and 10.10% and hyperthyroid
patients for 6.66% and 6.90% respectively, these
observations were well correlated with present study
indicating majority of the patients being euthyroid.

Histopathology of Hashimoto’s thyroiditis revealed
lymphoid infiltrate arranged in lymphoid follicles
with interfollicular small round lymphocytes,
plasma cells, scattered lymph plasmacytoid cells,
and a few large, transformed cells. Most lymphoid
follicles had a well-defined germinal centre and
mantle zone with absent marginal zone. Hurthle cell
metaplasia was a constant feature.
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Elia. G etal., 2021 [7] also made same observations.
In their study 28 cases showed classical features of
Hashimoto’s thyroiditis and 2 cases showed an
extensive lymph plasmacytoid infiltrate with focal
effacement of architecture by atypical cells with
atrophy of thyroid follicles.

Several studies have linked certain autoimmune and
chronic inflammatory conditions to an increased
occurrence of lymphoma. However, the magnitude
of the average lymphoma risk in each disorder
differs considerably among various studies. It is well
known that almost all thyroid lymphomas arise in
the setting of Hashimoto thyroiditis (HT), which
induces reactive lymphoid proliferation leading to
the development of mucosa-associated lymphoid
tissue (MALT) lymphoma, which can lead to an
aggressive lymphoma.

The coexistence of reactive and neoplastic processes
in the thyroid may cause difficulty in diagnosing
mucosa associated lymphoid tissue lymphoma
(MALTOMA) using cytology or histology. This has
led to the use of immunohistochemistry and
molecular techniques to confirm or exclude the
diagnosis [8]. The aim of present study was to
demonstrate the morphological and
immunohistochemical profiles of HT, and to
ascertain the importance of IHC in distinguishing
HT from MALT lymphoma. In present study
immunohistochemical markers (CD20 and CD3)
were used to evaluate B cell and T cell population in
Hashimoto’s thyroiditis. Twenty-nine cases were
composed of numerous small lymphocytes (a
mixture of T and B-cell). Most of the lymphoid
infiltrate in HT was arranged as lymphoid follicles
composed of B-cells (CD20+, CD3-). The
interfollicular lymphoid infiltrate was composed
predominantly of T-cells (CD3+, CD20-) admixed
with a very small number of B-cells and plasma
cells. In one case CD3 was negative and CD 20 was
diffusely positive, however clonality cannot be
assessed in our study.

The present study was well correlated with the
studies done by Burch et al., 2022 [9]. In their study
they showed an admixture of B and T-lymphocytes
[9]. In accord with others, all the cases of HT studied
in this work showed an admixture of B and T-
lymphocytes. CD20 highlighted the germinal
centers, while CD3 demonstrated the well-
developed mantle zone as well as the interfollicular
population.

Microscopy of this case showed total effacement of
thyroid architecture by diffuse lymphoid infiltrate
extending to extrathyroid tissues and the infiltrate
mainly composed of monocytoid cells having
cleaved nuclei and abundant clear cytoplasm.
Admixed were plasmacytoid lymphocytes.
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Elia. G et al., 2021 [7] reported one case of thyroid
lymphoma in a background of Hashimoto
thyroiditis. ~ Microscopy showed a diffuse
lymphocytic infiltrate composed of monocytoid
lymphocytes ~ with  prominent plasma cell
differentiation along with destruction of thyroid
follicles.

Ly S et al., 2023 [10] reported 8 cases of primary
thyroid lymphoma in a tertiary government hospital
from January 2016-August 2018. Five of these cases
were extranodal marginal zone lymphoma and three
were diffuse large B-cell lymphoma. Histologically,
extranodal marginal zone B-cell lymphoma shows
vaguely nodular to diffuse infiltrates of small to
intermediate size atypical lymphoid cells infiltrating
the thyroid follicles while diffuse large B-cell
lymphoma shows sheets of large atypical lymphoid
cells infiltrating the thyroid follicular epithelieum.

Conclusion

In  conclusion, strict morphological and
immunohistochemical criteria are required to
differentiate HT from lymphoma. Cases with florid
lymphocytic proliferation and any focus of atypical
lymphocytes might mask an early lymphomatous
transformation so CD20 and CD3 would be of great
help. k¥ and A immunostaining could contribute to
demonstrate clonality and rule out the possibility of
lymphoma arising in a background of Hashimoto’s
thyroiditis.
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