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Background: Primary thyroid lymphoma (PTL) develops mostly in middle-aged and older females. However,
the optimal treatment for elderly patients with diffuse large B-cell lymphoma (DLBCL), which accounts for
most PTL cases, is unclear. Rituximab is a promising drug that, in combination with traditional combination
therapy, has demonstrated an increased antitumor effect without a substantial increase in toxicity. In this study,
treatment outcomes of elderly patients with thyroid DLBCL who underwent rituximab-including combination
therapy were analyzed.
Method: Between January 2005 and December 2011, 43 patients 60 years of age or older (median 71 years,
range 60–80 years) were diagnosed as having stage IE (n = 12) or stage IIE (n = 31) DLBCL, and three courses
of R-CHOP therapy (rituximab 375 mg/m2, cyclophosphamide 750 mg/m2, adriamycin 40 mg/m2, vincristine
1.4 mg/m2, and prednisolone 100 mg/body) and involved field irradiation were planned. Treatment outcomes of
these patients were retrospectively reviewed.
Results: Two patients terminated the treatment because of interstitial pneumonia during R-CHOP therapy. Only
one patient showed treatment resistance and the regimen was changed; 42 patients (98%) responded to
the treatment. Five-year overall survival and event-free survival were 87% (95% confidence interval [95% CI],
64–96%) and 74% (95% CI, 50–89%), respectively.
Conclusion: The results of the present study indicate that rituximab-including combination therapy was ef-
fective for elderly patients with thyroid DLBCL. A multicenter, long-term observational study is needed to
confirm this, and additional refinement of the treatment protocol is required to optimize the antitumor effect.

Introduction

Primary thyroid lymphoma (PTL) is a rare disease that
accounts for approximately 1–2% of all extranodal ma-

lignant lymphomas (1). It usually develops in older females
(2,3); the median age is 66 years (4). Approximately 90% of
patients present with stage IE or IIE disease at diagnosis
(2,4). Approximately 90% of these tumors are classified
as B-cell lymphoma, which include mucosa-associated-
lymphoid tissue (MALT; 10% of total PTL) lymphoma and
diffuse large B-cell lymphoma (DLBCL; 69% of total PTL)
in large-scale case series (4).

In the past, treatment for thyroid lymphoma centered on
surgical resection (5). In recent years, however, a number of
groups including our own have reported improved outcomes
with the introduction of combined modality therapy (CMT)
using the standard treatment for malignant lymphoma in the
localized stage, and actual 5-year survival rates of over 80%
can be expected (4,6,7). At the same time, recurrence is a
major problem. More than 10% of patients in our study had
recurrences, which were an obstacle to improved treatment
outcomes (6). To overcome this problem, modified treat-
ments to increase the antitumor effect need to be introduced.
However, especially in thyroid lymphoma, which primarily
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afflicts the elderly, there is concern about an increase in ad-
verse events as a result of increased treatment intensity.
Balancing the two is difficult, and it remains unclear what
kind of treatment strategy should be adopted with these pa-
tients. The same applies to nodal malignant lymphomas (8,9).

Rituximab is a promising drug that can be used in elderly
people without major adverse effects; it has been shown that
an antitumor effect can be expected without an increase in
adverse events even in elderly people (10). At Ito Hospital,
a major treatment center for thyroid diseases, we have used
rituximab-including CMT to treat elderly patients with
malignant lymphoma of the thyroid since 2005 (11). With
this regimen, a decrease in the recurrence rate is expected
without increasing adverse events. This study reviewed
those results.

Patients and Methods

Treatment for PTL

In general, all patients with stage IE or stage IIE aggressive
B-cell PTL including DLBCL and DLBCL with MALT
lymphoma have received rituximab-including CMT at Ito
Hospital since 2005. Radiation therapy (RT) encompassed
the whole of the neck and the upper mediastinum. CMT
usually included RT and three courses of R-CHOP (rituxi-
mab 375 mg/m2, cyclophosphamide 750 mg/m2, adriamycin
40 mg/m2, vincristine 1.4 mg/m2, and prednisolone 100 mg/
body)-based chemotherapy. As premedication for rituximab,
400 mg of acetaminophen and 30 mg of diphenhydramine
hydrochloride were administered. The dosage of adriamycin
was modified to 50 mg/m2 since 2012. Patients with Eastern
Cooperative Oncology Group performance status 2 or more
or with severe comorbidities were excluded.

Patient selection and clinical records

Between January 2005 and December 2011, 56 patients 60
or more years of age were diagnosed as having stage IE or
stage IIE aggressive B-cell PTL at Ito Hospital. Of these, 9
patients were transferred to other hospitals. Three patients
aged 80 years or older who underwent local irradiation alone
and 1 patient with severe diabetes who underwent bend-
amustine rituximab therapy were excluded. Subsequently,
43 patients were planned to receive rituximab-including
CMT at Ito Hospital and JR Tokyo General Hospital, which is
a collaborating hospital of Ito Hospital, and the medical re-
cords of these patients were retrospectively reviewed. To
screen for infectious diseases, hepatitis B surface antigen,
hepatitis C virus antibody, and human immunodeficiency
virus antibody were checked in all patients. If a patient had a
high-risk history of hepatitis B virus infection, hepatitis B
core and surface antibodies were also checked. According to
the Japanese guidelines, preemptive therapy for hepatitis B
virus reactivation was planned (12). Human T-cell leukemia
virus type I antibody was not routinely examined unless the
patient had a high-risk history.

Definitions and statistical analysis

PTL is defined as a lymphoma developing in the thyroid
gland with or without involvement of regional lymph nodes
or other visceral tissues (2). The inclusion criteria were
histologically proven, aggressive B-cell lymphoma of the

thyroid gland, localized disease, and age ‡ 60 years. Only
patients with lymphoma primarily involving the thyroid gland
were included (13). The role of surgery was mainly focused
on diagnostic biopsies; excision biopsy was performed in all
43 patients. All patients were diagnosed based on histologic
examination of thyroid tissue specimens. The clinical stage
was evaluated by ultrasonography (n = 43), computed tomog-
raphy (n = 43), 67Ga-citrate-scintigraphy (n = 43), and bone
marrow aspiration biopsy (n = 40), using the following criteria.
Namely, stage IE applies to disease localized within the thy-
roid; stage IIE applies to disease confined to the thyroid and
regional lymph nodes; stage IIIE applies to disease that
involves the thyroid, the lymph nodes on both sides of the
diaphragm, and/or the spleen; and stage IVE is used for dis-
seminated disease (5,14). Pathologic diagnosis was based on
WHO classifications (15).

Follow-up data were calculated from the time of initial
surgery on the thyroid gland to the last follow-up. The
clinical follow-up was obtained from patient records, oral
communication with the patients and their families, and
communication with the referring physicians. This study
was approved by the Institutional Review Board of Ito
Hospital.

A relapse of PTL was defined as the involvement of new
sites, recurrence in originally involved sites, or a greater than
25% increase in the size of the original tumor masses.
A complete response was defined as the disappearance of all
documented disease. A partial response was defined as a re-
duction of at least 50% in the largest diameter of every
measurable lesion (16).

The data were analyzed as of October 2012. Overall sur-
vival (OS) and event-free survival (EFS) were estimated by
the Kaplan-Meier method. OS was calculated from the time
of initial surgery on the thyroid gland to death from any
cause, and EFS was defined as the time from initial surgery on
the thyroid gland to the absence of at least a partial response
on the intermediate evaluation, relapse, or death in remission.
For analysis of OS, data on patients who were alive at the last
follow-up contact were censored. For the analysis of EFS,
data on patients who were alive without any progression of
the primary disease at the last follow-up were censored. JMP
version 10.0.2 (SAS Institute Inc., Cary, NC) was used for all
statistical analyses.

Results

Patients’ characteristics

The characteristics of the 43 patients are shown in Table 1.
CMT was planned in these 43 patients, but radiation could
not be performed in 3 patients after R-CHOP, so they only
received chemotherapy. In 2 of these, it was because of
the development of interstitial pneumonia after R-CHOP,
and in 1 because of sudden tumor enlargement seen on day
16 of R-CHOP course 2, judged to be a rapid progression
of disease. The treatment regimen was changed from the
third course onward. Of the 43 patients, 27 were older than
70 years of age. No patient was positive on the routine tests
for infectious diseases, including human immunodeficiency
virus and hepatitis B and C viruses. No patient received
preemptive therapy. The characteristics of these patients aged
above 70 years are also shown in Table 1.
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Treatment response

Treatment response was defined as a reduction of 50% or
more in the largest diameter of every measurable lesion (i.e.,
a partial response or better). Treatment was successful in 42
of the 43 patients (98%). In the remaining patient (2%), the
tumor grew rapidly in the second course and was judged to be
progression of disease.

Adverse effects

Adverse effects related to treatment are shown in Table 2.
Two patients developed interstitial pneumonia, and one pa-
tient died. The patient who died was an 86 year-old man with
malignant lymphoma, diffuse large B-cell type, stage IIE. He
had airway constriction caused by compression by the tumor,
and he was given rituximab on the first day after admission.
This relieved the airway constriction. From day 19, the first
course of R-CHOP was conducted with 70% of the conven-
tional dose of vincristine and adriamycin. The second course
was started from hospital day 41 at the same dose, but re-
spiratory discomfort occurred early in the morning of hospital
day 52 (day 12 of the second course of R-CHOP), and hyp-
oxemia was seen. On computed tomography (CT), both lung
fields showed diffuse ground-glass opacities (Fig. 1). Oxygen
was administered, and steroid pulse therapy was started, but
oxygenation was poor and he was transferred to another

hospital for intensive care. Soon after the transfer, he was
intubated, and steroid pulse therapy was performed three
times, but his respiratory status deteriorated every time the
steroid dose was decreased. Pneumothorax also occurred,
and he died on day 93. No evidence indicating infection,
including Pneumocystis (carinii) jirovecii, was seen on

Table 2. Adverse Events of R-CHOP Therapy

Patients aged
above 60 years

(n = 43) any
AE/AE ‡ grade 3

Patients aged
above 70 years

(n = 26) any
AE/AE ‡ grade 3

Adverse events (n, %)
Infusion reaction 6/0 (14/0) 3/0 (12/0)
Neutropenia 42/42 (98/98) 25/25 (96/96)
Neuropathy 13/0 (30/0) 8/0 (31/0)
Nausea 13/0 (30/0) 6/0 (23/0)
Vomiting 5/0 (12/0) 2/0 (8/0)
Pneumonia 17/2 (37/4) 10/2 (31/8)
Esophagitis 28/0 (64/0) 15/0 (58/0)
Mucositis, oral 6/0 (14/0) 4/0 (15/0)
Dry mouth 5/0 (12/0) 3/0 (12/0)
Skin disorders 7/0 (16/0) 3/0 (12/0)

Adverse events were graded based on Common Terminology
Criteria for Adverse Events version 4.0.

Table 1. Patients’ Characteristics and the Treatment of Primary Thyroid Lymphoma

Patients aged above 60 years Patients aged above 70 years
Variables Number (%) Number (%)

No. of patients 43 26
Age (median [range]) (years) 71 [60–86] 75 [70–86]
Sex (male/female) 14/29 (33/67) 9/17 (35/65)
Hashimoto’s disease 37 (86) 23 (88)

Pathologic diagnosis
DLBCL 32 (74) 22 (85)
DLBCL with MALT lymphoma 11 (26) 4 (15)

Laboratory tests at diagnosis
Elevated LDH 16 (41) 11 (48)
ESR (median [range]) (mm) 26 [2–82] 27 [3–75]
Free T3 (median [range]) (pg/mL) 2.8 [2.3–3.5]a 2.8 [2.3–3.3]a

Free T4 (median [range]) (ng/dL) 1.1 [0.5–1.7]a 1.1 [0.5–1.7]a

TSH (median [range]) (lIU/mL) 4.2 [0.1–97]a 5.4 [0.1–97]a

TSH (decreased/normal range/elevated) 1/14/14 (3.4/48.3/48.3)a 1/7/18 (4/27/69)a

sIL-2R (median [range]) (U/mL) 639 [234–2850] 716 [298–2850]

Clinical stage (IE/IIE) 12/31 (28/ 72) 7 19 (27/ 73)
Treatment

Chemotherapy (alone/with irradiation) 4/39 (9/ 91) 4/22 (15/ 85)
R-CHOP (1–3/4–6 courses) 41/2 (95/5) 25/1b (96/4)
Doses of irradiation (median [range]) (gray) 36 [30–40] 36 [30–40]

Dosage of R-CHOP therapy (median [range])
R/BSA (mg/m2){%}c 375 [273–392] {100 [73–104]} 375 [273–392] {100 [73–105]}
CPA/BSA (mg/m2){%} 750 [413–758] {100 [55–101]} 736 [413–758] {98 [55–101]}
VCR/BSA (mg/m2){%} 1.2 [0.6–1.4] {87 [45–100]} 1.1 [0.6–1.4] {80 [45–100]}
ADM/BSA(mg/m2){%} 40 [26–49] {79 [52–98]} 39 [26–40] {79 [52–81]}
PSL/body (mg/body) 100 [0–100] 100 [0–100]

aPatients with thyroid hormone replacement therapy were excluded.
bFor one patient, after six courses of R-CHOP therapy and irradiation, rituximab was added four times monthly.
cA percentage of the conventional dose.
DLBCL, diffuse large B-cell lymphoma; MALT, mucosa-associated lymphoid tissue; LDH, lactase dehydrogenase; ESR, erythrocyte

sedimentation rate; T3, triiodothyronine; T4, thyroxine; TSH, thyrotropin; R, rituximab; CPA, cyclophosphamide; VCR, vincristine; ADM,
adriamycin; PSL, prednisolone; BSA, body surface area.
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microscopic examination, culture, and polymerase chain re-
action of bronchoalveolar lavage fluid collected soon after the
transfer. Another patient developed interstitial pneumonia af-
ter three courses of R-CHOP. Steroid administration was
successful, but the patient’s performance status decreased, and
RT was not performed. In these two patients, the serum b-D-
glucan level was not elevated. The possibility of Pneumocystis
(carinii) jirovecii pneumonia was clinically ruled out based on
the course of the interstitial pneumonia.

Of the 43 patients, 6 developed infusion reactions, in-
cluding a skin eruption (n = 3) and fever (n = 3). These were
successfully resolved in all 6 patients with the addition of
antihistamine (n = 3) or without any medication (n = 3).

Survival

OS and EFS of the 43 patients are shown in Figure 2. Five-
year OS and EFS were 87% (95% confidence interval [95%
CI], 64–96%) and 74% (95% CI, 50–89%), respectively.

Relapse occurred in 2 patients after the completion of
therapy. Relapse was seen in the thyroid 4.5 years after

treatment in 1 patient, and in the thyroid, right hilar region,
and tracheal bifurcation lymph node 3.0 years after treatment
in 1 patient. In both cases, recurrence was in the radiation
exposure fields. Causes of death included pneumonia (n = 2)
and lung cancer (n = 1). The median follow-up of the sur-
viving patients was 42 months (range, 1–78 months). OS and
EFS of patients older than 70 years of age were 77% (95% CI,
43–94%) and 69% (95% CI, 40–88%), respectively.

Discussion

There have been no reported studies focusing on the
treatment of elderly patients with PTL, and several important
findings were revealed for the first time in this study.

First, it was shown that rituximab-including CMT is ef-
fective even in elderly patients with aggressive PTL. Che-
motherapy resistance was seen in one patient in this study,
and scheduled radiotherapy could not be performed, but the
treatment was successful in all of the remaining patients. The
response rate was 98%. There are few reports on treatment
outcomes for malignant lymphoma of the thyroid in the

FIG. 1. Computed tomography
images of a 86-year-old man with
malignant lymphoma, diffuse large
B-cell type, stage IIE, developing
interstitial pneumonia on therapy
with R-CHOP. Day 1 (a), day 19
(b), and day 58 (c).

FIG. 2. Overall (a) and
event-free (b) survivals.
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localized stage limited to elderly patients, but it is compa-
rable to the response rate in our hospital (91%) from 1990 to
2004 before the introduction of rituximab.

Interestingly, there was considerable improvement in OS.
Before the introduction of rituximab, the 5-year survival rate
for patients of the same age group in the localized stage who
were treated with CMT at our hospital was 71%, but after the
introduction of rituximab, it improved to 90%. This was
likely due mainly to a decrease in the percentage of patients
with relapse, from 21% to 7%. The dose of cytotoxic agents
was the same as before, suggesting an add-on effect of ri-
tuximab. Rituximab has been reported to effectively lower
the recurrence rate after remission is achieved even in elderly
patients with nodal aggressive lymphoma (17), and the same
result can be expected in elderly PTL patients.

Inability to control the primary disease is an issue in some
patients. One patient showed treatment resistance, and in two
patients there was localized recurrence. The finding in a
previous study that nearly all posttreatment recurrences in
localized stage patients were at distant sites is in contrast to
the results of the present study. Although no definitive con-
clusion can be reached because of the small number of pa-
tients, it may be that the present treatment regimen did not
have a sufficient local antitumor effect on the periphery of the
primary tumor. Relapse occurred in the irradiation field in all
relapse cases, but the doses of irradiation (Table 1) in this
study cannot be considered small in comparison to widely
used radiotherapy treatments (18); thus, increasing the in-
tensity of radiation therapy to prevent local recurrence is
probably not realistic. Intensifying chemotherapy to enhance
the antitumor effect could also be considered, but there is the
problem of the greater likelihood of adverse effects in elderly
people than in young people, and it is not known whether that
approach could be adopted for PTL.

Further study is needed with regard to the safety of this
treatment in elderly patients. Severe lung damage occurred in
two patients, and the scheduled treatment had to be dis-
continued. Moreover, one of them died. The occurrence of
interstitial pneumonia in patients who receive R-CHOP has
been previously reported. Although infrequent, it is some-
times severe. The causes are unknown, and methods of pre-
vention have not been established. Good responses with low
recurrence are reported with steroid treatment (19–22). Al-
though interstitial pneumonia cannot be considered frequent
in elderly patients (21), once it occurs, it tends to become
severe patients with low reserve organ capacity. Thus, greater
attention should be paid to the possibility of this complication
in elderly people than in young people.

In this study, excision biopsy was performed in all 43
patients. All patients were diagnosed based on histologic
examination of thyroid tissue specimens. Some researchers
have suggested that fine-needle biopsy and core-needle bi-
opsy with flow cytometry are useful and less invasive tech-
niques (5,23). However, the more limited specimen obtained
by core biopsy than by surgical excision biopsy is usually not
representative of the entire tumor, particularly in the case of
coexisting MALT and DLBCL histologies. Thus, surgical
excision biopsy continues to play an important role in as-
sessing these aggressive histologies. By contrast, in the
treatment for PTL, the role of surgical intervention for thy-
roid DLBCL is limited. Because of the typically aggressive
clinical course, the mainstay of treatment for DLBCL is a

combination of chemotherapy and radiotherapy. However,
surgical intervention may be required for palliation in the
setting of critical airway obstruction in patients with DLBCL
due to tumor compression or invasion (24).

Several limitations to this study should be noted. First, it is
the possible that more accurate evaluation of clinical stage
based on CT due to advances in resolution, particularly the
ability to exclude patients with minute distant lesions that
tended to be missed in the era before rituximab, has produced
improvements in prognosis compared with outcomes before
rituximab. Second, fluorine-18-fluorodeoxyglucose positron
emission tomography (FDG-PET) scanning was not routinely
performed in this study. Recent studies have suggested that
FDG-PET has superior accuracy in staging of lymphoma
compared to computed tomography or magnetic resonance
imaging (25). It may provide more accurate staging in thyroid
lymphoma (26,27); therefore, some patients in our study
might be diagnosed as having more advanced clinical stage
lymphoma. Future studies will allow a proper interpretation.
Finally, this study was a small-scale, retrospective study. The
effects of an unrecognized bias cannot be ruled out.

In summary, this study demonstrates the utility of the
treatment strategy of adding rituximab to CMT chemother-
apy in elderly patients with PTL. Confirmation of the utility
of this treatment in a future multicenter study with longer
follow-up and further refinement of treatment strategies to
obtain better antitumor effects are desired.
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