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Abstract
Background & Aims—Celiac disease (CD) is associated with an increased risk of lymphoma.
However, relatively few studies have assessed the outcome of patients diagnosed with both CD
and lymphoma. We evaluated the temporal association between lymphoma and CD, along with
clinical presentation, response to therapy, and prognosis.

Methods—Patients diagnosed with both CD and lymphoma were identified retrospectively in a
tertiary referral center. Clinical characteristics and survival were analyzed.

Results—Sixty-three patients (36 men) were identified who had been diagnosed with lymphoma
and CD. Thirty-six (57%) were diagnosed with CD before they were diagnosed with lymphoma.
The most common histologic entity was diffuse, large, B-cell lymphoma, which affected 18 (29%)
patients. Complete information for staging was available in 59 patients; 24 (38%) had stage IV
disease. Only chemotherapy or only radiation therapy was used for 43 (68%) and 11 (17%)
patients, respectively. The 5- and 10-year cumulative survival rates for the entire cohort were 58%
and 39%, respectively. Survival of patients with T-cell lymphoma was shorter than for all other
lymphomas (119.4 vs 22.8 mo; P = .02).

Conclusions—CD is associated with B- and T-cell lymphomas. Patients with B-cell lymphomas
had a better prognosis than those with T-cell lymphoma. Therapy is unsatisfactory for
enteropathy-type T-cell lymphoma.
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Celiac disease (CD) is a common autoimmune systemic disorder resulting from ingestion of
gluten-containing foods, a major storage protein of wheat, barley, and rye.1 CD may affect
as many as 1% of the general population, and the prevalence appears to be increasing over
time.2–4 Most intestinal and extraintestinal manifestations of CD are reversible after
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treatment with a gluten-free diet.1 Severe complications and increased mortality may
develop in the absence of treatment of symptomatic CD.5 Indeed, untreated CD has been
associated with various hematologic complications, including lymphoma.6

The association of CD and lymphoma has been known for decades, and earlier studies
suggested the risk of contracting lymphoma was high.6–13 The risk of lymphoma in the
setting of CD likely is lower than previously thought because of the inclusion of high-risk
patients in the historical estimates (eg, patients with refractory sprue) and a higher
background prevalence of subclinical CD.11 Recent studies using large databases have
suggested the risk of lymphoma in patients with clinically diagnosed CD may be as high as
5 times what is seen in the general population, and this risk seems to have diminished over
the past decades.8,9 The association of CD (especially refractory CD type 2) with
enteropathy-type T-cell lymphoma (ETL) appears particularly strong with standardized
incidence ratios being as high as 24 and odds ratios of 28.9,10,14 ETL is a very rare
disease,15 thus, despite the strong association of CD with ETL, the majority of lymphomas
associated with CD are of the non-ETL type.7,9,10 Other types of lymphomas observed in
patients with CD include B-cell lymphomas (eg, diffuse large B-cell lymphoma, DLBCL)
and non-ETL T-cell lymphomas (eg, peripheral T-cell lymphoma).10,11 About 35% of ETL
patients are associated with a previous clinical history of adult-onset CD.16 In more than
90% of ETL there is histologic evidence of enteropathy-like alterations in the
gastrointestinal mucosa adjacent to the invasive tumor.12,16 Strict adherence to a gluten-free
diet may decrease the risk of lymphomagenesis and development of other cancers associated
with untreated CD.17,18 Finally, lymphomagenesis can occur in a minority of patients with
CD and persistent villous atrophy despite treatment with a gluten-free diet, even in the
absence of symptoms related to CD.19,20

The mechanisms of lymphomagenesis in CD are poorly understood but likely multifactorial.
Change to a monoclonal phenotype, clonal expansion, and increased survival of
intraepithelial lymphocytes induced at least in part by the uncontrolled overexpression of
interleukin-15 by enterocytes in patients with refractory CD type 2, may promote the
emergence of T-cell clonal proliferations and lymphoma.21 Thus, refractory CD associated
with clonal intraepithelial lymphocytes is associated with a high risk for T-cell lymphoma
over time.22–24 Indeed, lymphomagenesis (eg, ETL) may occur in 60% to 80% of patients
with refractory CD type 2 (characterized by clonal intraepithelial lymphocytes) and
occasionally in patients with refractory CD type 1.14,25–27 There is no established therapy to
prevent progression to lymphoma in refractory CD type 2.28,29 Allelic imbalances with
complex chromosomal gains at 9q or losses at 16q are present in most cases of ETL.30

Partial trisomy of the 1q region (1q22-q44) is strongly associated with refractory CD and
can be present in 16% of patients with ETL.31,32 Homozygosity for HLA-DQ2 and myosin
IXB gene (MYO9B) polymorphism (rs7259292) are associated with increased risk of ETL
in European patients with CD.33,34 The mechanisms underlying extraintestinal
lymphomagenesis in CD are unknown.

Although the literature on the epidemiology of CD-associated lymphomas is ample,
relatively few studies have assessed the outcome of individual patients.11,16,35 The clinical
course of ETL is highly aggressive, with most patients dying of the disease within months of
diagnosis.14,16 The results of chemotherapy alone or chemotherapy and autologous stem cell
transplantation for ETL are very poor with few long-term survivors.16,36

The aim of our study was to retrospectively review all cases of lymphoma in patients who
also carried the diagnosis of CD and determine the temporal association of the lymphoma
with CD, the clinical presentation, response to therapy, and prognosis.
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Materials and Methods
Patients

Patients carrying the diagnosis of both CD and lymphoma were identified through the Mayo
Clinic patient registry and the Mayo Clinic Lymphoma Database. Patients diagnosed with
lymphoma in the period from 1970 to 2005 who also had a diagnosis of CD were included.
Details of presenting history, physical examination, staging investigations, treatment, and
clinical outcome were extracted from patient records. We collected information necessary to
perform accurate lymphoma staging and to apply the International Prognostic Index (IPI) to
all patients.37 Lymphoma staging was performed according to the Ann Arbor staging
system.38 Information on therapy and to assess response was also collected where available.
Complete remission was defined as a return to normal by all documented tumor sites. Partial
remission was defined as a more than 50% reduction in disease bulk for at least 1 month. All
other patients were regarded as nonresponders.

Statistical Analysis
Data were summarized using descriptive statistics. Overall survival was used as the primary
outcome. Overall survival was defined as the number of months between the date of
diagnosis of lymphoma and date of death (if the patient had died) or last follow-up
evaluation. The date of death was obtained from the Mayo Clinic records. Survival was
estimated using the Kaplan–Meier method, and log-rank statistics were computed to detect
differences between survival curves for various prognostic factors. The χ2 test was used for
comparing categoric variables where appropriate. The nonparametric Wilcoxon rank-sum
test was used for comparing the median of continuous variables between groups. All
statistical analyses were performed using JMP 8.0.2 (SAS Institute, Cary, NC).

Results
Patients and Clinical Presentation

Sixty-three patients carrying both a diagnosis of lymphoma and CD were identified. Thirty-
six (57%) were men, and 27 (43%) were women. The median age at the time of diagnosis of
lymphoma was 62 years (range, 11–91 y). The lymphoma diagnosis was confirmed from
1975 to 1985 in 16 (25%), from 1986 to 1996 in 22 (35%), and from 1997 to 2005 in 25
(40%) patients. Thirty-six (57%) patients had CD diagnosed before being diagnosed with
lymphoma. Four (6%) patients were diagnosed with CD and lymphoma simultaneously. The
remaining 23 patients (37%) were diagnosed with CD after being diagnosed with
lymphoma. The median time from diagnosis of CD to the diagnosis of lymphoma in those
patients in whom CD preceded the lymphoma was 8.6 years (range, 0.1–45 y). All 8 patients
with ETL either had a pre-existing diagnosis of CD or were diagnosed with CD at the time
of the lymphoma diagnosis (median time from CD diagnosis to ETL diagnosis, 3 y; range,
0–22 y). In the 23 patients in whom the lymphoma preceded the CD, the median time from
the diagnosis of lymphoma to the diagnosis of CD was 2.7 years (range, 0.1–32.9 y). The
diagnosis of CD was confirmed to be biopsy-proven in 53 (84%) patients. Subtotal or total
villous atrophy were present in 49 (92%) patients, but partial villous atrophy was present in
another 4 patients. An increased number of intraepithelial lymphocytes were described in 23
of 24 patients for whom this information was available in the pathology report. Positive
tissue transglutaminase antibody or endomysial antibodies were documented in 9 patients at
the time of CD diagnosis. HLA genotyping was available in 8 patients (DQ2 heterozygous,
n =6; DQ2/DQ8, n = 1; and DQ8, n = 1). Seven patients had biopsy-proven dermatitis
herpetiformis, including 3 with small-bowel biopsy compatible with CD and 4 without
small-bowel biopsy. Lymphoma was diagnosed either after the diagnosis of dermatitis
herpetiformis in 5 patients or before the diagnosis of dermatitis herpetiformis in 2 patients.
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Three were B-cell lymphomas (2 nodal, axilla and retroperitoneal nodes; and 1 small
intestine), 2 were T-cell lymphomas (located in the colon and the liver), and 2 were
unclassified lymphomas (located in the stomach and soft tissue).

Twenty-three (38%) patients presented with gastrointestinal lymphoma, 21 (33%) had nodal
disease, and 18 (29%) had nongastrointestinal extranodal disease. The gastrointestinal
lymphomas were located in the small bowel in 15 (65%) patients. Other gastrointestinal
locations were the large intestine (n = 4), the liver (n = 3), and the stomach (n = 1). The
pathology of small-bowel lymphomas included ETL (n = 8), B-cell lymphomas (n = 4), and
unclassified lymphomas (n = 3). Ten (16%) patients presented with gastrointestinal
emergencies, including 2 of the 8 patients with ETL. One of these patients presented with
severe abdominal pain and possibly bowel perforation, and the other had severe
gastrointestinal hemorrhage. Sixteen (25%) patients had B symptoms at the time of
diagnosis (Table 1).

Pathology
The lymphoma histology varied among patients. The most common histologic entity was
diffuse, large, B-cell lymphoma affecting 18 (29%) patients. Twelve (19%) patients had T-
cell lymphoma other than ETL, 8 (13%) patients had ETL, and other histologies were less
common (Table 2).

Staging and Prognostic Indicators
Sufficient information for staging was available for 59 (94%) patients. Fifteen (24%)
patients presented with stage I disease, 18 (31%) presented with stage II, 2 (3%) presented
with stage III, and 24 (41%) presented with stage IV according to the Ann Arbor criteria. B
symptoms (fever, weight loss, and night sweats) were seen in 16 (25%) patients. Histologic
type did not seem to affect the stage at diagnosis (data not shown). Thirty-two (54%)
patients presented with IPI 0 to 1, 16 (27%) presented with IPI of 2, and 11 (19%) presented
with IPI of 3 or higher. Patients with T-cell lymphoma had higher IPI and higher Eastern
Cooperative Oncology Group performance status39 at presentation but the difference was
not statistically significant (P = .07 and P = .06, respectively) (Table 3).

B symptoms were seen more commonly in T-cell lymphomas than B-cell lymphomas (47%
vs 20%; P = .04).

Treatment and Clinical Response
Thirty-nine (63%) patients received chemotherapy at the time of diagnosis and an additional
4 patients received chemotherapy at the time of progression. Eleven patients received
radiation therapy alone at the time of diagnosis, and an additional 3 patients received
chemotherapy in addition to the radiation therapy. In 6 patients no therapy was given or data
on therapy were not available.

Of the patients who received chemotherapy or radiation therapy, sufficient information to
accurately assess clinical response was available for 41 patients: a complete response was
observed in 33 patients (80%), a partial response in 4 patients, and progression despite
treatment was seen in 4 patients.

Diffuse Large B-Cell Lymphoma
Of the 18 patients with DLBCL, 9 received cyclophosphamide, doxorubicin, vincristine, and
prednisone (CHOP) and 2 received rituximab plus CHOP. Two patients were treated with
radiation therapy alone at diagnosis and 2 patients received comfort care only. One patient
received bleomycin, doxorubicin, cyclophosphamide, vincristine, dexamethasone,
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methotrexate, and leucovorin, and another patient received doxorubicin, cyclophosphamide,
etoposide, vincristine, bleomycin, methotrexate, cytarabine, and prednisone. One patient was
treated with chemotherapy of unknown type. Twelve of the DLBCL patients achieved a
complete response with first-line therapy with a median relapse-free survival of 26 months.
Six patients with DLBCL eventually relapsed.

Nonenteropathy-Type T-Cell Lymphoma
Eight of the 12 patients with non-ETL T-cell lymphoma received therapy. Three patients
died before receiving therapy, and 1 of those patients was diagnosed at the time of the
autopsy. Information on therapy was missing for 1 patient. Three patients received CHOP,
and an additional 2 patients received doxorubicin, cyclophosphamide, etoposide, vincristine,
bleomycin, methotrexate, cytarabine, and prednisone. One patient with cutaneous T-cell
lymphoma was observed initially but received radiation therapy with good results on 2
occasions and was still alive at the last follow-up evaluation 28.6 years after diagnosis. One
patient treated with CHOP relapsed after 5 months and died without receiving further
therapy. Another patient was refractory to CHOP, and salvage therapy with ifosfamide,
carboplatin, and etoposide was unsuccessful. The third T-cell non-Hodgkin lymphoma
patient receiving CHOP achieved a complete response and remained in complete remission
28 months after completing therapy. Of the 2 patients receiving doxorubicin,
cyclophosphamide, etoposide, vincristine, bleomycin, methotrexate, cytarabine, and
prednisone, 1 relapsed 25 months later and was refractory to further therapy. The other
patient had a complete response and remained disease free 15 years later.

Enteropathy-Type T-Cell Lymphoma
Seven of the 8 patients with ETL received chemotherapy at the time of diagnosis. One
patient was lost to follow-up evaluation. Four patients received first-line therapy with
CHOP, and 3 had a complete response. These 3 patients all relapsed at a median of 6 months
from finishing the treatment (range, 4.5–7 mo). One ETL patient receiving chemotherapy
with 2-chlorodeoxyadenosine (cladribine) achieved a partial response that was not durable
and was refractory to further therapy. Another ETL patient received cyclophosphamide
chemotherapy with no response but achieved a partial response to CHOP in the second-line
setting. This was followed by high-dose chemotherapy with carmustine, etoposide,
cytarabine, melphalan, and autologous stem cell transplantation, and the patient was in
complete remission almost 5 years after transplantation. A third ETL patient received
mitoxantrone and fludarabine followed by CHOP and later dexamethasone at the time of
recurrence.

Follicular Lymphoma
Four patients were diagnosed with follicular lymphoma. Two patients received no therapy at
the time of diagnosis and 1 patient received radiotherapy at the time of diagnosis.
Information regarding therapy was missing for 1 patient.

Hodgkin Lymphoma
Three of the 4 patients with Hodgkin lymphoma received radiotherapy at the time of
diagnosis and 1 received chemotherapy. All patients had a durable response to
chemotherapy with a median survival of 30 years.

Mucosal-Associated Lymphoid Tissue Lymphoma
One patient had a mucosal-associated lymphoid tissue lymphoma of the thyroid that was
treated successfully with radiotherapy.
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Other and Unclassified Lymphomas
Sixteen patients either had a lymphoma that did not fit the earlier-described categories or
was of unusual or mixed histology. Eleven (69%) of these patients received the diagnosis of
lymphoma before 1985, 3 (19%) from 1986 to 1996, and only 2 (12%) after 1997. The
primary site of these lymphomas was nodal (n = 6), small bowel (n = 3), liver (n = 3),
stomach (n = 1), and nongastrointestinal extranodal (n = 3). This group included 1
lymphoplasmacytic lymphoma (Waldenström macroglobulinemia) and 1 marginal zone
lymphoma. These patients received a variety of treatments including radiation monotherapy
and chemotherapy. Ten patients achieved a complete response with therapy but, of those, 7
recurred later. Three patients were long-term survivors after therapy.

Survival
The 5-year and 10-year cumulative survivals for the entire cohort were 58% (95%
confidence interval, 45%–71%) and 39% (95% confidence interval, 25%–53%),
respectively. The shortest median survival was seen in patients with T-cell lymphomas other
than ETL (10.9 mo). The median survival for ETL patients was 27.4 months (Figure 1).
When patients with T-cell lymphoma were compared with patients with either B-cell or
unclassifiable lymphomas, the survival for T-cell lymphoma was inferior (119.4 vs 22.8 mo;
P = .02).

Discussion
We describe a single-center experience of 63 patients with lymphoma and CD. We included
all patients who were seen at the Mayo Clinic carrying a diagnosis of both lymphoma and
CD regardless of the temporal relationship between these 2 disorders. A slight majority of
patients had a pre-existing diagnosis of CD at the time of the lymphoma diagnosis, though
all of the cases of ETL either had an established diagnosis of CD before the diagnosis of
lymphoma or coincident with the diagnosis of lymphoma, suggesting a close
pathophysiologic association between these disorders. Thirty-seven percent of our patients
had primary gastrointestinal lymphoma whereas the remainder had either predominantly
nodal disease or extranodal disease outside of the gastrointestinal tract. Only a minority of
the patients had ETL, the lymphoma most strongly associated with CD.11 The most
frequently diagnosed lymphomas were diffuse large B-cell lymphoma and non-ETL T-cell
lymphomas, a finding also reported by others.10 Although ETL has the strongest association
with CD, it remains a rare type of lymphoma and other types of lymphoma are found more
commonly in patients with CD.7,9,15,40 However, T-cell lymphomas are highly over-
represented in this cohort of patients with lymphoma and CD as compared with the
prevalence of T-cell lymphomas found in a large registry of lymphoid neoplasms diagnosed
during 1992 to 2001 in 12 regions of the United States.41 Gastrointestinal emergencies were
common among patients with digestive tract lymphoma although only 2 of 8 ETL patients
had such presentation. Our analysis shows that celiac patients with T-cell lymphomas have
an inferior prognosis when compared with celiac patients with B-cell lymphoma. Non-ETL
T-cell lymphomas had a particularly poor prognosis, but the prognosis of all T-cell
lymphomas combined was significantly inferior to B-cell lymphomas. The number of
patients with ETL was small, precluding comparison of survival between ETL and other
types of lymphomas. The observed survival of patients with ETL is slightly better than
reported by others,16,42 but the low number of ETL patients in our study and the potential
for selection bias makes all comparisons among studies unreliable. Long-term survivors
with ETL were uncommon, and only 2 of the 8 ETL patients had a durable response to
therapy. Therapy for ETL is expected to result in a 1-year survival rate ranging from 31% to
39%.16,42 More effective treatment options clearly are needed for this rare malignancy but,
given the rarity of this lymphoma, clinical trials will be challenging to conduct. In recent
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years, high-dose chemotherapy followed by autologous stem cell transplantation has been
used with variable results (often disappointing) for selected cases of ETL, but the number of
patients treated is still very small.36,43 Recently, a group from England reported a 5-year
progression-free survival rate of 52% in 26 patients with ETL after treatment with
ifosfamide, etoposide, epirubicin, and methotrexate followed by autologous stem cell
transplantation.44

We describe 7 patients with biopsy-proven dermatitis herpetiformis and either B-cell or T-
cell lymphomas, a finding consistent with previous reports that have shown a significant
increased risk of lymphoma in patients with dermatitis herpetiformis.13,45,46

The strengths of the study were the relatively complete follow-up data, large sample size,
and the high number of patients with histologically confirmed CD. Our study had several
potential limitations. It was retrospective in nature and may have suffered from significant
biases, such as referral and selection bias. The study spanned a period from 1970 to 2005,
and both the diagnostic accuracy of lymphomas and the treatment options have improved
during this period. The diagnostic approach for CD at Mayo Clinic does not routinely
include HLA genotyping. Serologic testing was not widely performed in Olmsted County
until 1995.47 Thus, HLA-DQ status and follow-up serology are missing in most patients
included in this series.

In conclusion, our study included patients with lymphomas of various types associated with
CD. Although the prognosis of patients with T-cell lymphoma was poor, there were a few
long-term survivors. Patients with B-cell lymphomas had a better prognosis than their T-cell
counterparts. Therapy for ETL remains unsatisfactory.
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CD celiac disease

CHOP cyclophosphamide, doxorubicin, vincristine, prednisone
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DLBCL diffuse large B-cell lymphoma

ETL enteropathy-type T-cell lymphoma

IPI International Prognostic Index
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Figure 1.
Cumulative survival by Kaplan–Meier analysis for the (A) entire cohort and according to
(B) lymphoma subtype.

Halfdanarson et al. Page 11

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2013 March 12.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Halfdanarson et al. Page 12

Table 1

Clinical Characteristics in 63 Patients With Both Lymphoma and CD

Feature Number of patients (%)

Sex

 Male 36 (57)

CD diagnosed before lymphoma 36 (57)

Primary site of tumor

 Gastrointestinal tract 23 (37)

 Lymph nodes 21 (33)

  Cervical 11

  Axillary 2

  Mediastinal 1

  Mesenteric 4

  Retroperitoneal 1

  Inguinal 2

 Extranodal 18 (29)

 Not specified 1 (1)

Gastrointestinal presentation 10 (16)

 Perforation 3

 Hemorrhage 3

 Bowel obstruction and/or abdominal pain 4

B symptoms at diagnosis 16 (25)

Method of CD diagnosis

 Small-bowel biopsy (with or without CD serology)
and response to GFD

53 (84)

 Malabsorption and response to GFD 2

 Dermatitis herpetiformis without small bowel biopsy 4

 Diagnostic code of CD but data at diagnosis not
available

4

GFD, gluten-free diet.
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Table 2

Type of Lymphoma and Relation Among the Time of CD Diagnosis and Lymphoma Diagnosis in 63 Patients
With Both CD and Lymphoma

Type of lymphoma Number of patients (%)

Time of CD diagnosis in relation to lymphoma diagnosis

Before Simultaneously After

Diffuse large B-cell lymphoma 18 (29) 12 0 6

T-cell lymphoma 12 (19) 9 0 3

ETL 8 (13) 5 3 0

Follicular lymphoma 4 (6) 2 0 2

Hodgkin lymphoma 4 (6) 0 0 4

MALT lymphoma 1 (2) 0 0 1

Other and unclassified lymphomas 16 (25) 8 1 7

Total 63 (100) 36 4 23

MALT, mucosal-associated lymphoid tissue.
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Table 3

Clinical Stage and IPI in 59 Patients With Both CD and Lymphoma

Number (%)

Ann Arbor stage

 I 15 (24.1)

 II 18 (31.0)

 III 2 (3.4)

 IV 24 (41.4)

IPI

 0 13 (20.7)

 1 19 (32.8)

 2 16 (27.6)

 3 8 (13.8)

 4 3 (5.2)

Age-adjusted IPI

 0 25 (41.4)

 1 23 (39.7)

 2 10 (17.2)

 3 1 (1.7)
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