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Patients with primary intestinal follicular lymphoma are often followed‑up without a specific 
treatment, and this approach is called the “watch‑and‑wait approach.” However, the long‑term 
outcomes of this patient group have not been sufficiently investigated. We enrolled patients with 
primary intestinal follicular lymphoma who were diagnosed before 2016 and managed with the watch‑
and‑wait approach in 20 institutions. We retrospectively investigated the overall, disease‑specific, and 
event‑free survival rates as well as the rate of spontaneous regression. Among the 248 patients with 
follicular lymphoma with gastrointestinal involvement, 124 had localized disease (stage I or  II1). We 
analyzed the data of 73 patients who were managed using the watch‑and‑wait approach. During the 
mean follow‑up period of 8.3 years, the follicular lymphoma had spontaneously resolved in 16.4% of 
the patients. The 5‑year and 10‑year overall survival rates were 92.9% and 87.1%, respectively. With 
disease progression (n = 7), initiation of therapy (n = 7), and histologic transformation to aggressive 
lymphoma (n = 0) defined as events, the 5‑year and 10‑year event‑free survival rates were 91.1% and 
86.9%, respectively. No patient died of progressive lymphoma. Thus, both 5‑year and 10‑year disease‑
specific survival rates were 100%. In conclusion, an indolent long‑term clinical course was confirmed in 
the patients with primary intestinal follicular lymphoma. The watch‑and‑wait strategy is a reasonable 
approach for the initial management of these patients.
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Abbreviations
CHOP  Cyclophosphamide, doxorubicin, vincristine, and prednisone
WHO  World Health Organization

Follicular lymphoma is one of the most common low-grade B-cell lymphomas, accounting for 15–25% of the 
cases of non-Hodgkin’s  lymphomas1. Most patients with follicular lymphoma present with lymph node swell-
ing and are diagnosed at advanced stage III or IV of the Ann Arbor  Classification2. These patients generally 
experience repeated recurrence even after complete response to treatment. Randomized trials conducted in 
the rituximab era revealed that early initiation of rituximab improved progression-free survival, but an overall 
survival benefit was not  shown3. Thus, no curative therapy has been established for advanced-stage follicular 
lymphoma. Asymptomatic patients with advanced-stage, low-tumor burden follicular lymphoma reportedly 
remain asymptomatic for years even if treatment is not initiated promptly after diagnosis. Moreover, some 
patients experience temporal and spontaneous tumor shrinkage. Consequently, regular check-ups with deferred 
initial treatment, commonly known as the “watch-and-wait” or “active surveillance” approach, remains an option 
for asymptomatic follicular lymphoma without bulky disease or rapid lymphoma  progression4. Conversely, 
radiation therapy of 24 to 30 Gy is recommended with curative intent for a small proportion of patients with 
localized stage I or II follicular lymphoma.

Follicular lymphoma primarily or secondarily occurs in the gastrointestinal  tract5. The disease entity of 
intestinal follicular lymphoma was established in the last two decades and is now formally considered a distinct 
subcategory of follicular lymphomas in the classification of tumors of hematopoietic and lymphoid tissues pub-
lished by the World Health Organization (WHO)6. Multiple white, polypoid lesions in the duodenum, which 
are incidentally found during esophagogastroduodenoscopy, are the typical endoscopic features of intestinal 
follicular lymphoma. Among the patients with follicular lymphoma with intestinal involvement, 66.7–100% have 
multiple follicular lymphoma lesions in the jejunum and/or  ileum7–10. Because of the widespread involvement 
of the small intestine, radiotherapy is not feasible even in cases of localized stage intestinal follicular lymphoma. 
Although treatment strategies have not yet been standardized, the watch-and-wait approach is often preferred 
in clinical settings. However, because of the rarity of this disease, the long-term outcomes of patients who are 
managed with this approach have not been sufficiently investigated. Therefore, in the current study, we analyzed 
the outcomes of 73 patients with primary intestinal follicular lymphoma who were diagnosed before 2016 and 
managed using the watch-and-wait approach.

Methods
Patients with histologically diagnosed follicular lymphoma involving the gastrointestinal tract, diagnosed 
between July 1990 and March 2016 in Okayama University Graduate School of Medicine, Dentistry, and Phar-
maceutical Sciences and 19 collaborating institutions were enrolled in this study (Fig. 1). Given our objective 
to investigate patients’ long-term (> 5 years) outcomes, we enrolled individuals diagnosed before 2016 in our 
study. Follicular lymphoma was diagnosed according to the WHO classification at that time, based on morpho-
logic and immunophenotypic analyses of endoscopically biopsied specimens or surgically resected specimens. 
Histopathological grading was conducted according to the WHO  criteria6. Gastrointestinal involvement was 
defined by the gross findings of endoscopic examinations, including esophagogastroduodenoscopy, colonoscopy, 
double-balloon enteroscopy, and/or video capsule enteroscopy. A subset of the patients examined (143/263) had 
also participated in our previous  studies8,11–15.

The clinical stages of the disease were classified according to the Lugano staging system for gastrointestinal 
 lymphoma16. Briefly, stage I indicates lymphoma confined to the gastrointestinal tract, where single primary, 
or multiple non-contiguous lesions exist. Stage  II1 indicates lymphoma extending into the abdomen from the 
primary gastrointestinal site, with local nodal involvement. Stage  II2 denotes lymphoma extending into the 
abdomen with distant nodal involvement, for example the mesenteric, para-aortic, para-caval, pelvic, and/or 
inguinal lymph nodes. Stage IV indicates disseminated extranodal involvement or gastrointestinal tract lesion 
with supra-diaphragmatic nodal involvement.

Of the 263 patients identified, nine were excluded from this study because they had grade 3B follicular lym-
phoma, which is typically managed as aggressive lymphoma (Fig. 1)6,17. Six patients were further excluded from 
this study because of insufficient information in their medical records. As described previously, we focused on 
patients with primary intestinal follicular lymphoma, i.e., stage I or  II1, who were managed with the watch-and-
wait strategy. Data regarding the endoscopic, radiological, biological, and pathological examinations performed 
were retrospectively reviewed from their clinical records to determine clinical characteristics and outcomes of 
the patients.
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Overall survival was defined as the time from the diagnosis of follicular lymphoma to death from any cause. 
Disease-specific survival was defined as the time from diagnosis to death from follicular lymphoma or from 
the transformation of follicular lymphoma to an aggressive lymphoma. Event-free survival was defined as the 
time from the diagnosis of follicular lymphoma to disease progression, histologic transformation to a clinically 
aggressive lymphoma, initiation of therapy, or death from follicular lymphoma.

This study was approved by the ethics committees of Okayama University Hospital and of the participating 
institutions. The requirement for written informed consent was waived by the ethics committees of Okayama 
University Hospital and of the participating institutions because of the retrospective nature of the study and the 
analysis used anonymous clinical data. All investigations were performed in accordance with relevant guidelines 
and regulations and were conducted in accordance with the Declaration of Helsinki. Kaplan–Meier curves were 
generated using JMP (version 14.0.0; SAS Institute Inc., Cary, NC, USA). Numerical values are presented as 
mean ± standard deviation.

Results
Overall, 248 patients with gastrointestinal involvement of follicular lymphoma were recruited from 20 institutions 
(Fig. 1). Among them, 116 patients had stage I disease, 8 had stage  II1 disease, 39 had stage  II2 disease, and 85 
had stage IV disease. Thus, 124 patients had localized stage (stage I or  II1) follicular lymphoma. There were no 
predetermined criteria for the allocation of patients into the watchful waiting or treatment intervention cohorts, 
and the decision regarding the treatment regimen was at the attending physician’s discretion. Patients with a 
localized stage (stage I or  II1) follicular lymphoma were initially treated with radiotherapy (n = 10); rituximab 
monotherapy (n = 14); rituximab plus cyclophosphamide, doxorubicin, vincristine, and prednisone (CHOP, 
n = 12); rituximab plus pirarubicin, cyclophosphamide, vincristine, and prednisolone (n = 2); rituximab plus 
cyclophosphamide, vincristine, and prednisone (n = 2); surgical resection (n = 6); endoscopic resection (n = 2); 
surgical resection followed by chemotherapy with rituximab plus cyclophosphamide, doxorubicin, vincristine, 
and prednisone (n = 2); or rituximab monotherapy followed by radiotherapy (n = 1). The remaining 73 patients 
(58.9%) were followed-up without any specific lymphoma treatment, i.e., watch-and-wait approach. Therefore, 
73 patients were analyzed.

The characteristics of the 73 patients (37 men and 36 women) with primary intestinal follicular lymphoma 
(stage I, n = 72;  II1, n = 1), who were managed with the watch-and-wait strategy, are summarized in Table 1. The 
mean age at the diagnosis of intestinal follicular lymphoma was 65.8 years (range, 38–90 years). All patients 
underwent computed tomography and/or positron emission tomography during the initial staging evaluation. 
The patients underwent esophagogastroduodenoscopy (n = 73), colonoscopy (n = 57), video capsule enteroscopy 
(n = 24), and/or balloon-assisted enteroscopy (n = 7) for the assessment of gastrointestinal involvement. The duo-
denum was the most frequently affected organ (n = 69, 94.5%), followed by the jejunum (n = 11, 15.1%), ileum 
(n = 4, 5.5%), rectum (n = 2, 2.7%), stomach (n = 1, 1.4%), and colon (n = 1, 1.4%) (Suppl. Figure 1). None of the 
patients had lymphoma in the esophagus or cecum. Bone marrow examination was performed in 34 patients 
(46.6%), and none of the patients with lymphoma had bone marrow involvement.

During the follow-up period, 56 patients (76.7%) underwent annual esophagogastroduodenoscopy, and 44 
(60.3%) underwent annual computed tomography. Notably, 37 patients (50.7%) were followed up annually using 
esophagogastroduodenoscopy and computed tomography. The mean follow-up period was 8.3 years (range, 
0.3–22.8 years), and the median follow-up period was 8.1 years. At the latest visit, 46 patients were alive with 
follicular lymphoma. The lymphoma had spontaneously disappeared in 12 patients (Fig. 2). In these patients, 
evaluation of the endoscopic and pathological findings of the biopsied specimen revealed the disappearance of the 
duodenal (n = 11) or ileal lesions (n = 1). The median duration between initial diagnosis and histological resolu-
tion was 2.6 years (range: 0.5–7.8 years). However, although six of the 11 patients with follicular lymphoma of the 

Figure 1.  Study flow chart.
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duodenum exhibited small intestine involvement (jejunum in four patients and ileum in two), none underwent 
enteroscopy during the follow-up period to confirm regression of the small intestinal lesions. After treatment, 
five patients were alive without follicular lymphoma and one was alive with lymphoma. Nine patients died from 
causes other than lymphoma, including pneumonia (n = 2), lung cancer (n = 2), gingival cancer (n = 1), gastric 
cancer (n = 1), pancreatic cancer (n = 1), ovarian cancer (n = 1), and chronic myelomonocytic leukemia (n = 1). 
None of the patients died of progressive lymphoma.

Table 2 shows the data of patients who experienced disease progression, histologic transformation, and/or 
initiation of treatment. Progression of follicular lymphoma occurred in six patients 0.9–7.1 years after the diag-
nosis. Despite progression, two patients (Case 2 and 6) were followed-up without treatment because they were 
asymptomatic. One patient (Case 7) underwent radiotherapy after the emergence of mesenteric lymphadenopa-
thy. Systemic treatment was initiated in the other four patients who showed progression. In one patient (Case 
3), the duodenal follicular lymphoma lesions (Fig. 3A) were identified as ulcerative 2 years after the diagnosis 
(Fig. 3B,C); the lesions disappeared after rituximab and bendamustine therapy (Fig. 3D). Another patient (Case 
5) was prescribed rituximab monotherapy 2.7 years after diagnosis at her request. Transformation to aggressive 
lymphoma was observed in none of the patients.

Figure 4 shows the overall, disease-specific, and event-free survival curves. The 5-year overall survival rate 
was 92.9% and the 10-year overall survival rate was 87.1%. As all patients died from causes other than follicular 
lymphoma, the 5-year and 10-year disease-specific survival rates were 100%. The 5-year and 10-year event-free 
survival rates were 91.1% and 86.9%, respectively.

Discussion
Our retrospective analysis of 73 patients with primary intestinal follicular lymphoma showed that although 
disease progression occurred and treatment initiation was required in some patients, none died within the 
mean follow-up period of 8.3 years. Spontaneous regression of intestinal follicular lymphoma was observed in 
16.4% of the patients. The 5- and 10-year overall survival rates were 92.9% and 87.1%, respectively. In addition, 
the 5- and 10-year event-free survival rates were 91.1% and 86.9%, respectively. To the best of our knowledge, 
this study is the first to reveal the overall, disease-specific, and event-free survival at 10 years. This study also 

Table 1.  Clinical characteristics of the study patients. FL follicular lymphoma; NED no evidence of disease.

n %

Sex

 Male 37 50.7

 Female 36 49.3

Mean age at the FL diagnosis (range), years 65.8 ± 11.6 (38–90)

Gastrointestinal involvement

 Esophagus 0 0.0

 Stomach 1 1.4

 Duodenum 69 94.5

 Jejunum 11 15.1

 Ileum 4 5.5

 Cecum 0 0.0

 Colon 1 1.4

 Rectum 2 2.7

Stage

 Lugano I 72 98.6

 Lugano  II1 1 1.4

Endoscopy examinations performed

 Esophagogastroduodenoscopy 73 100

 Colonoscopy 57 78.1

 Video capsule enteroscopy 24 32.9

 Balloon-assisted enteroscopy 7 9.6

Mean follow-up period (range), years 8.3 ± 4.3 (0.3–22.8)

Median follow-up period, years 8.1

Outcome at the last visit

 Alive with lymphoma 46 63.0

 Alive, NED without treatment 12 16.4

 Alive, NED with treatment 5 6.8

 Alive with lymphoma after treatment 1 1.4

 Dead by other causes than lymphoma 9 12.3



5

Vol.:(0123456789)

Scientific Reports |         (2023) 13:5858  | https://doi.org/10.1038/s41598-023-32736-9

www.nature.com/scientificreports/

Figure 2.  Representative endoscopic images of a case showing spontaneous regression of duodenal follicular 
lymphoma. A duodenal lesion showing whitish villi was detected in a 63-year-old woman (A). The area of the 
whitish lesion reduced 4 years after the diagnosis (B). The whitish lesion became faint 6 years after the diagnosis 
(C). The duodenal lesion disappeared and no lymphoma cells were detected on biopsied specimen 7 years after 
the diagnosis (D).

Table 2.  Patients who experienced disease progression or initiation of therapy. FL follicular lymphoma; GI 
gastrointestinal tract; LN lymph nodes; NED no evidence of disease.

No Sex Age at FL diagnosis Involved GI tract Stage Events Time to events (years) Outcome
Follow-up period 
(years)

1 M 62 Duodenum, jejunum, 
rectum I Perigastric LN swelling 0.9 Alive with lymphoma 

after treatment 10.2

Initiation of rituximab 
monotherapy 1.1

2 M 70 Duodenum I Mesenteric LN swelling 1.2 Alive with lymphoma 9.5

3 M 64 Duodenum I
Initiation of rituximab 
and bendamustine 
therapy

2.0 Alive, NED with treat-
ment 5.8

4 F 41 Duodenum, stomach, 
rectum I Inguinal LN swelling 2.0 Alive, NED with treat-

ment 22.8

Initiation of rituximab 
monotherapy 3.5

5 F 40 Duodenum I Initiation of rituximab 
monotherapy 2.7 Alive, NED with treat-

ment 12.5

6 M 57 Jejunum I Multiple intraabdominal 
LN swelling 3.1 Alive with lymphoma 10.6

7 F 60 Duodenum I Mesenteric LN swelling 5.4 Alive, NED with treat-
ment 8.7

Initiation of radiotherapy 5.8

8 F 75 Duodenum I Cervical and mesenteric 
LN swelling 7.1 Alive, NED with treat-

ment 8.9

Initiation of obinutu-
zumab and bendamus-
tine therapy

7.5
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includes the largest number of patients with primary intestinal follicular lymphoma who were managed using 
the watch-and-wait approach.

In 2011, Schmatz et al. conducted a retrospective study comprising 63 patients with stage I follicular lym-
phoma in the  duodenum18. Of them, 24 patients received no treatment (watch-and-wait approach). During the 
median follow-up period of 4.6 years (55 months), seven patients (29.2%) showed spontaneous regression and 
17 had stable disease, while nodal dissemination occurred in two patients (8.3%) every 5 years after diagnosis. 
One patient who developed nodal disease was treated with rituximab plus CHOP followed by radiotherapy, 
while the other patient received rituximab and bendamustine. Transformation to aggressive B-cell lymphoma 
did not occur, and no patient died of lymphoma. Takata et al. retrospectively investigated 125 patients with 
stage I and  II1 intestinal follicular lymphoma and the participants partially overlapped with those in the present 
 study19. The median follow-up period was 3.3 years (40 months). Thirty-three patients were followed using the 
watch-and-wait strategy; two patients (6.1%) experienced lymphoma progression. None of the patients died of 
lymphoma. The 5-year overall survival rate of the sample (125 patients) was 100%, and the 5-year progression-
free survival rate was 93%. A prospective observational study on intestinal follicular lymphoma was recently 
conducted by Matysiak-Budnik et al.20. Among 31 patients with stage IE (n = 23), IIE (n = 3), and IV disease 
(n = 5), 22 patients with stage IE disease were managed with the watch-and-wait strategy. Nine patients (40.9%) 

Figure 3.  Endoscopy images of Case 3. A 64-year-old Japanese man was diagnosed with duodenal follicular 
lymphoma (A). The duodenal lesions were found to be ulcerative 2 years after the diagnosis (B,C) and 
disappeared after treatment with rituximab and bendamustine (D).

Figure 4.  Overall, disease-specific, and event-free survival curves.
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achieved spontaneous remission after a median period of 5 years. Eleven patients had stable disease, one patient 
(4.5%) showed disease progression after 1 year of chemotherapy, and the remaining patient was lost to follow-up. 
Tari et al. compared patients with intestinal follicular lymphoma who were managed with the watch-and-wait 
approach (n = 15) or with rituximab-combined chemotherapy followed by maintenance rituximab monotherapy 
(n = 14)21. No patient in the watch-and-wait approach group had spontaneous regression in a median time of 
5.3 years (63 months). Although nodal dissemination was observed in three patients (20.0%) at 13, 14, and 
36 months after diagnosis, no treatment was initiated. Overall, as per the findings of previous studies, the watch-
and-wait approach resulted in spontaneous regression in 0–40.9% of the patients, stage progression in 4.5–20.0%, 
and lymphoma-related mortality in 0%.

As mentioned above, the disease entity of primary intestinal follicular lymphoma was established within 
the last two decades and is now termed as duodenal-type follicular lymphoma, since it commonly involves 
the second portion of the  duodenum6,22. Compared with nodal follicular lymphoma, duodenal-type follicular 
lymphoma is characterized by tumors of low histological grade, low risk of progression to nodal disease, and 
rare occurrence of large cell transformation, resulting in excellent  outcomes6. Ongoing hypermutations and 
selective usage of immunoglobulin heavy-chain gene segments in duodenal-type follicular lymphoma imply an 
underlying mechanism triggered by antigenic stimulation. The likelihood of confined mucosal localization may 
be attributed to the site of initial antigenic exposure and the expression of characteristic homing  receptors6. The 
long-term, estimated outcomes presented in our study are concordant with those of other studies, and validate 
the indolent clinical course of these patients even without treatment initiation upon diagnosis.

The methods and schedule of examinations during the follow-up period for patients with primary intestinal 
follicular lymphoma have not been established. Generally, periodic radiological examinations using computed 
tomography scanning are required to survey nodal involvement, in addition to endoscopy examinations, because 
nodal dissemination is the leading cause of treatment initiation. Because this was a retrospective observational 
study that involved multiple institutions, the initial evaluation and follow-up were performed differently between 
patients. However, approximately half of the patients were followed up annually using esophagogastroduodenos-
copy and computed tomography. Although we consider that surveillance involving radiological and endoscopy 
examinations every 6 months for 1 year and annually thereafter is a reasonable and practical strategy, this aspect 
should be investigated further.

This study had several limitations. First, the decision to initiate treatment was made by the physician, and 
the included patients had been treated at various institutions by different physicians. As different institutions 
have different treatment policies, this study may have a participant selection bias. Particularly, seven of the 
eight patients diagnosed with stage  II1 disease underwent treatment via resection, rituximab administration, 
and/or chemotherapy, while only one patient was assigned to a watch-and-wait policy. This may have led to an 
overestimation of favorable outcomes. Second, not all patients underwent endoscopic examination of the entire 
gastrointestinal tract. Particularly, the small intestine was not evaluated in 47 patients, although the jejunum 
and ileum are frequently  involved7–10. This is because of the unavailability of video capsule or balloon-assisted 
enteroscopy at some institutions or because the patients had been diagnosed before the invention of the enter-
oscopy devices. Consequently, the prevalence of small intestinal involvement might have been underestimated. 
Conversely, we believe that our data reflect the real-world practice and can be applied to daily clinical settings. 
Third, bone marrow examination was not performed in more than half of the patients (n = 39, 53.4%), which 
may have resulted in an overestimation of the number of patients with localized stage (stage I or  II1) follicular 
lymphoma. Fourth, variations in the timing and modalities of follow-up examinations among the patients may 
have influenced the analysis of the period until the event occurred. Fifth, we included patients who were diag-
nosed before 2016; therefore, not all patients were followed up for > 7 years.

In conclusion, we analyzed the long-term outcomes of 73 patients with primary intestinal follicular lym-
phoma who were managed using the watch-and-wait approach. The results of the present study indicate that 
the watch-and-wait approach, as proposed by the general consensus statement on nodal follicular lymphomas, 
is a reasonable initial management strategy for patients with primary intestinal follicular lymphoma. We hope 
that our results will help physicians to explain the probable course and outcome of this disease to their patients.

Data availability
The datasets generated and/or analyzed during the current study are available from the corresponding author 
on reasonable request.
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