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ABSTRACT

Background. The immunomodulatory drugs (IMiDs) thalido-
mide and lenalidomide have both been tested for treatment of
mucosa-associated lymphoid tissue (MALT) lymphoma, with
lenalidomide, in particular, showing promising activity. How-
ever, long-term results are missing. Because of the late-onset
remissions registered in individual patients, we have systemi-
cally analyzed the patients treatedwith IMiDs at our institution
for long-term results.
Methods.Within the present retrospective analysis, we iden-
tified 25 patients who had been treated with lenalidomide
(n 5 18) or thalidomide (n 5 7) and were available for long-
term assessments of outcome. All patients were followed up
according to a standardized follow-up protocol.
Results. Of the 25 patients, 7 (28%) experienced delayed-onset
responses without further treatment (thalidomide, n 5 2;
lenalidomide, n 5 5). In 4 patients (16%), the initial outcome

switched to a better result (partial remission [PR] to complete
remission [CR], n5 1; stable disease [SD] to PR, n5 1; SD to CR,
n5 1; and PD to CR, n5 1) after a median time of 19.5 months
(range, 10.9–32.0). Furthermore, 2 patients showed ongoing
shrinkage of the target lesion for 47.41 and 43.51 months,
respectively, and 1 patient had durable disease stabilization for
16.21 months. The median time to the best response for all
respondingpatients (13of25;53%)was7.3months (interquartile
range [IQR], 5.6–22.5). After a median follow-up of 46 months
(IQR, 32.0–58.5), 23 of 25 patients (92%) were alive.
Conclusion. Our findings suggest that late-onset remissions
might be a common phenomenon in the use of IMiDs for the
treatment of MALT lymphoma. Thus, sufficient follow-up
time after treatment before the initiation of further therapy
appears crucial to assess the full effect of therapy and avoid
unnecessary overtreatment. The Oncologist 2016;21:72–75

Implications for Practice: The immunomodulatory drugs (IMiDs) thalidomide and lenalidomide have been tested for the
treatment of mucosa-associated lymphoid tissue (MALT) lymphoma, with lenalidomide showing promising activity. However,
long-term results are missing. The present findings suggest that late-onset remissions and delayed responses could be a
commonphenomenonwith IMiD use forMALT lymphoma. Using a standardized restaging protocol to ensure concise follow-up
data, these findings suggest it is of major importance to ensure a sufficient follow-up time after treatment with these
compounds and before initiation of further treatment lines, because nearly one third of treated patients showed further
improvement during prolonged follow-up.

INTRODUCTION

Owing to the growing awareness of the dissemination and
recurrence potential of mucosa-associated lymphoid tissue
(MALT) lymphoma, systemic treatment has been increasingly
used for Helicobacter pylori (HP)-eradication refractory,
extragastric, or advancedMALT lymphoma [1]. The immuno-
modulatory drugs (IMiDs) thalidomide and lenalidomide
have both been tested for the treatment ofMALT lymphoma,
with lenalidomide, in particular, showing promising activity
[2, 3]. However, during prolonged follow-up, unexpected

late remissions and improvement of residual disease were
registered in our patients, prompting us to systematically
analyze long-termoutcomeof patients treatedwith IMiDs for
MALT lymphoma.

METHODS

A retrospective analysis of all patients with MALT lym-
phoma diagnosed and treated with IMiDs at our institution
was performed. All patients had been included in twophase
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II studies approved by the local ethical board andpreviously
published [2, 3]. All our patients were followed up on a
regular basis according to a standardized procedure after
the end of treatment (every 3 months for 2 years, every 6
months for 2more years, and annually thereafter).Thus, we
have been able to provide profound follow-up data with
excellent adherence to the scheduled evaluations for all
patients.

RESULTS

A total of 25 patients treated with IMiDs were identified
(11 females and 14 males; median age, 67 years). The initial
lymphoma localizationwas the stomach in 40%, and 60%had
extragastric lymphoma. Of the 25 patients, 60% had been
pretreated, including9patientswhohad received (immuno-)
chemotherapy, with the median time from the last therapy
20.4 months (interquartile range [IQR], 6.4–49.0). The me-
dian time to IMiD treatment from diagnosis was 9.8 months
(IQR, 1.4–58.7). The baseline characteristics are listed in
Table 1.

Of the 25 patients, 7 (28%) had received thalidomide
and 18 (72%) lenalidomide. For further details on the
treatment protocols, the published trial results are available
in [2, 3].

Thalidomide was started at 100 mg daily and increased
up to 400mg in patients without significant toxicities for six
4-week cycles [2]. Although initially, we had thought to
include16patients, the studywas closedprematurelyowing
to insufficient efficacy at an interim analysis of 8 patients.
No patient had responded during the study at a median
follow-up period of 19 months (4 with stable disease [SD]
and 4 with progressive disease [PD]). However, during the
follow-up period, 2 patients initially rated as having SD and
PD, respectively, had improved further without additional
therapy. In the first patient, a previously untreated 73-year-
oldmanwithorbitalMALT lymphoma, SDwas assessed after
6 months of treatment with thalidomide. The subsequent
regular follow-up examinations revealed constant shrink-
age, resulting in complete remission (CR) 16.5 months after
treatment start. This patient was in ongoing CR for 49.51
months at the last follow-up visit. The second patient, a
66-year-old man with gastric lymphoma refractory to HP
eradication, had experienced focal progression revealed by
endosonography and histologic examination during thalid-
omide treatment and was removed from the study after
23 weeks. However, the next restaging examination revealed
only probablyminimal residual disease according to theGroupe
d’ Etude des Lymphomes de l’ Adulte (GELA) criteria [4], with
additional follow-up examinations disclosing CR 22.5 months
after the initiation of therapy. This patient has remained in CR
after 75.41months.

Lenalidomide was tested at a daily dose of 25 mg for 21
days for a maximum of 6 cycles [3]. A total of 18 patients
were included; however, 2 patients quit treatment during
the first cycle for personal reasons. The response rate in the
intent-to-treat analysis was 61% (six CRs and five partial
remissions [PRs]). During the initial follow-up time of 20.3
months, 1 patient died of lymphoma, and the remaining
patients were free of relapse. However, also in this collective,
late remissions and improvements were observed. One

patient with HP-negative gastric MALT lymphoma had
responding residual disease (rRD) after six cycles, which
had improved to a CR 32 months after treatment start and
was in ongoing CR (281 months) at the last follow-up
examination. Another patient with gastric lymphoma had SD
after cycle six and had improved to rRD 10.9 months after
treatment start. In addition, 2 patients had PR at the end of
treatment, and follow-up examinations revealed further
shrinkage for 47.41 and 43.51 months. Finally, 1 patient
had SD for 16.01months.

Taken together, 28% had experienced delayed-onset
benefit, including 4 patients (16%) in whom the initial
outcome had improved to a better result using the RECIST/
GELA criteria after a median of 19.5 months (range,
10.9–32.0; Table 2). An additional 2 patients showed ongoing
shrinkage of the target lesion for 47.41 and 43.51 months,
and 1 had durable stabilization for 161 months at the last
follow-up visit.Themedian time to the best response (TTR) for
the 13 responding patients (52%) was 7.3 months (IQR,
5.6–22.5). Ten patients (40%) required further treatment,

Table 1. Main patient characteristics

Characteristic Value

Lenalidomide 18 (72)

Thalidomide 7 (28)

Gender

Female 11 (44)

Male 14 (56)

Age (yr)

Median 67

Range 38–79

Primary localization of MALT lymphoma

Stomach 10 (40)

Ocular adnexa 9 (36)

Lung 3 (12)

Other 3 (12)

Stage according to Ann Arbor classification

I/IIE 20 (80)

III/IVE 5 (20)

IPI score

0–1 20 (80)

.1 5 (20)

Autoimmune disorder 4 (16)

Pretreated 14 (60)

Previous systemic treatment 9 (36)

Time from last treatment (months)

Median 20

IQR 6–49

Alive at time of analysis 23 (92)

Follow-up time (months)

Median 46

IQR 32–59

Data presented as n (%), unless otherwise noted.
Abbreviations: E, extranodal; IPI, international prognostic index; IQR,
interquartile range; MALT, mucosa-associated lymphoid tissue.

www.TheOncologist.com ©AlphaMed Press 2016

Kiesewetter, Troch, Mayerhoefer et al. 73

http://www.TheOncologist.com


including 4 of the 13 responding patients (31%). Also, 6 of the
13 initial responders (52%) had developed progression after a
median of 19.2 months (range, 2.5–22.5).

At the last follow-up visit, 14 of the 25 patients
(56%) were alive with an ongoing CR or CR after salvage
treatment. Also, 7 (28%) were alive with lymphoma, 2 had
died (1 patient of lymphoma progression), and 2 patients
were lost to follow-up. The median survival point had
not been reached at a follow-up time of 46 months (IQR,
32.0–58.5),

DISCUSSION

In the present analysis, we report our experience with long-
term follow-up of patients treated with IMiDs, suggesting
that late remissionsmightbea commonphenomenonduring
prolonged observation.The standardized follow-up protocol
revealed a delayed-onset benefit for 28% of patients, with
16% improving to a better response after a median of
19.5months. In analogy toHPeradication, forwhich follow-up
periods of at least 1 year after eradication are recommended
[5–7], these findings suggest that prolonged follow-up
periods might be necessary to assess the full effect of this
treatment.Theability to induce late remissions after theendof
actual treatment with IMiDs appears to be unique for MALT
lymphoma, because in other indications, lenalidomide
achieved much more rapid responses. In patients with
myelodysplastic syndrome and 5q31 deletion, the median
TTR was documented after 4.6 weeks (range, 1–49) [8]. In
refractory chronic lymphocytic leukemia, antileukemic effects
were observed as early as 7 days of treatment [9]. Data
evaluating lenalidomide for refractory mantle cell lymphoma
showed that responding patients reacted rapidly, with a
median TTR of 2.2 months [10].

Although we cannot offer a definite explanation for our
results, we believe that our findings add crucial clinical
information to the treatment of refractory/relapsed MALT
lymphoma with IMiDs. We suggest that it is of major im-
portance to ensure sufficient follow-up time after treatment
with these compounds and before initiation of further
treatment lines, because nearly one third of treated patients
showed further improvement during prolonged follow-up.
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For Further Reading:
BarbaraKiesewetter,Andrés J.M.Ferreri,MarkusRaderer.Chemoimmunotherapy forMucosa-AssociatedLymphoidTissue-
Type Lymphoma: A Review of the Literature. The Oncologist 2015;20:915–925.

Implications for Practice:
In view of the biology of MALT lymphoma with trafficking of cells within various mucosal structures, systemic treatment
strategies are increasingly being used not only in advanced but also localized MALT lymphoma. In the past, different
chemotherapeutic agents, includinganthracyclines, alkylators, andpurine analogs, havebeen testedsuccessfully.However,
modern regimens concentrate on reducing side effects because of the indolent natureof this distinctdisease. As outlined in
this reviewandbasedon recentdata, chlorambucil plus rituximab (R)maybeconsideredone standard treatmentwithin this
setting. In addition, R-bendamustine seems to be a very promising combination. According to recent trends, however,
“chemo-free” approaches (i.e., antibiotics with immunomodulatory effects [clarithromycin]) or other immunotherapies
(lenalidomide6R) may be important therapeutic approaches in the near future.
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