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Abstract Computed tomography (CT) as a routine follow-
up has been a standard practice for patients with non-
Hodgkin lymphoma although it is not recommended in most
guidelines. We aimed to describe the value of surveillance
CT in detection of disease relapse in patients with diffuse
large B-cell lymphoma (DLBCL) and follicular lymphoma
grade 3 (FL3) and to evaluate whether relapse detected by
different methods influenced outcome. In this retrospective
review of consecutive 341 patients with DLBCL or FL3
diagnosed between 2003 and 2009 in complete response
(CR) or unconfirmed CR, 113 patients experienced relapses.
We found that routine surveillance CT detected asymptom-
atic relapse in 25 patients (22.1 %; group 1), including 22 of
100 patients with DLBCL and three of 13 with FL3. The
first presentation of relapse of the other 88 patients (group 2)
included patient-reported symptoms (60.2 %), physical ex-
amination (13.3 %), or abnormal laboratory data (4.4 %).
For 72 patients received chemotherapy after relapse, the
overall survival after relapse was not different between
groups 1 and 2 (p00.569). The results of our study sug-
gested that routine surveillance CT only has a limited role in

the early detection of relapse and the relapse detected by
surveillance CT or not has no impact on survival after
relapse for patients with DLBCL or FL3.
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Introduction

After the introduction of rituximab, a chimeric anti-CD20
monoclonal antibody, the survival of patients with diffuse
large B-cell lymphoma (DLBCL) or follicular lymphoma
(FL) has been improved [1–3]. However, 25–50 % of
patients with DLBCL relapsed from complete response [4,
5]. Salvage treatment with high-dose chemotherapy and
autologous stem cell transplantation is potentially curative
for relapsed patients with DLBCL [5]. At relapse, there was
evidence that the International Prognostic Index (IPI) pre-
dicted survival [6–8]. This suggested that early detection of
relapse predicted better survival. However, the outcome of
asymptomatic relapse detected by routine imaging was not
different from that of symptomatic relapse [9, 10].

Previous studies showed that routine surveillance imag-
ing detected only limited cases of relapse and most of the
relapses were found by clinical symptoms and signs or
laboratory examinations [9–12]. However, routine surveil-
lance imaging is still a standard procedure in the follow-up
of post-treatment lymphoma patients. The aims of this ret-
rospective review were to describe the value of surveillance
computed tomography (CT) in the detection of disease
relapse in DLBCL and FL grade 3 (FL3) patients and to
evaluate whether relapse detected by different methods in-
fluenced outcome.
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Patients and methods

Patients

In order to clarify the value of surveillance CT in detection
of disease relapse in aggressive lymphoma patients and to
evaluate whether relapse detected by different methods in-
fluenced outcome, we retrospectively reviewed patients
with DLBCL or FL3 consecutively diagnosed between
2003 and 2009. This review was approved by the Institu-
tional Review Board of Chang Gung Memorial Hospital.
Response criteria was according to Cheson et al. [13]
Patients with complete response (CR) and unconfirmed
CR (CRu) were included. All patients were followed in a
1–3-month interval with a complete physical examination
and laboratory evaluations in the first 2 years after comple-
tion of treatment. Computed tomography was performed in
a 3–6-month interval or when clinically indicated in the first
2 years and in a 12-month interval or clinically indicated
thereafter up to 5 years. Other imaging modalities, including
gallium scan, magnetic resonance imaging, and positron
emission tomography (PET), were not standard methods
for evaluation of response and for follow-up. The laboratory
evaluation included complete blood count with a differen-
tial, serum lactate dehydrogenase, and serum beta 2-
microglobulin. The surveillance CT included head, neck,
chest, abdomen, and pelvis. Patients with asymptomatic
relapse found by surveillance CT scan were assigned as
group 1 and patients with first presentation of relapse found
by other methods were assigned as group 2. Relapse at more
than 5 years after achievement of CR or CRu was not
included for analysis.

Statistical analysis

Categorical data was compared by Fisher’s exact or chi-
square test. Continuous data was compared by t-test. Overall
survival (OS) after relapse was calculated from the date of
relapse to the date of death of any cause or the last date of
follow-up. Patients were censored at the last follow-up date
on which the patients were known to be alive. Survival
curves were plotted by Kaplan–Meier method and compared
by log-rank test between different groups. All comparisons
were considered as significant if the p value was <0.05.

Results

Patient characteristics

Among 341 patients with DLBCL (N0314) or FL 3 (N027)
in CR or CRu, 118 patients experienced relapses, including
100 patients of DLBCL and 13 of FL3. The total number of

surveillance CT was 1,837 among these 341 patients. The
median age at relapse was 68. The characteristics of the
relapsed patients are listed in Table 1.

Initial presentation at relapse

Surveillance CT detected relapse in 25 patients (22.1 %;
group 1), including 22 of 100 patients (22.0 %) with
DLBCL and three of 13 patients (23.1 %) with FL3. On
average, 73.5 scans were performed to detect one relapse
among the 341 patients. The first presentation of relapse of
the other 88 patients (group 2) included patient-reported
symptoms (N068, 60.2 % of 113 patients), physical exam-
ination at follow-up (N015, 13.3 %), and abnormal labora-
tory data (N05, 4.4 %). Patient-reported symptoms included
enlarged lymph node(s) (N026, 38.2 %), gastrointestinal
symptoms (N012, 17.6 %), neurological deficit (N09,
13.2 %), skin/soft tissue tumor (N06, 8.8 %), symptoms in
nasopharyngeal field (N06, 8.8 %), respiratory symptoms
(N05, 7.4 %), and B symptom(s) (N04, 5.9 %).

Interval from latest normal CT to initial presentation
of relapse

The mean interval from latest normal CT to initial presen-
tation of relapse was 4.9 months (range, 0.1–32.2 months).
The interval was shorter in group 2 as compared to group 1
(mean, 4.5 vs. 6.0 months, p00.042). The interval was not
different between patients with DLBCL and those with FL3
(mean, 4.5 vs. 4.9 months, p00.775).

Number and interval of surveillance CT

The average number of surveillance CT was 5.4 per patient
in these 341 patients. Before disease relapse, the average
number of CT scan was 3.2 per patient in group 1 and 3.2 in
group 2 (p00.749), and 3.2 in DLBCL and 3.0 in FL3
(p00.993). The mean interval of surveillance CT before
relapse was not different between groups 1 and 2 (mean,
4.4 vs. 4.8 months, p00.473) and between DLBCL and FL3
(mean, 4.7 vs. 4.5 months, p00.423). The mean number of
CT per year was not different between groups 1 and 2
(mean, 2.4 vs. 2.3, p00.423).

Treatment and overall survival after relapse

After relapse, 23 patients received salvage treatment with
cyclophosphamide, etoposide, vincristine, and prednisolone
(N018) or CHOP-like regimens (N05) with or without
rituximab; 22 patients received high-dose chemotherapy
without autologous stem cell transplantation; 16 patients
received high-dose chemotherapy followed by autologous
stem cell transplantation; 11 patients received rituximab plus
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cyclophosphamide, vincristine, and prednisolone; and 41
patients received palliative chemotherapy, local radiothera-
py or supportive care. Excluding the 41 patients receiving
palliative management, the OS after relapse of the other 72
patients was not different between groups 1 and 2 (both
median OS not reached, p00.569; Fig. 1).

Discussion

In this retrospective review of 113 relapsed patients with
DLBCL or FL3, we found that surveillance CT detected

relapse in only 22.1 % of patients and more than 70 CT
scans were performed to detect one asymptomatic relapse.
Liedkte et al. retrospectively reviewed 108 relapsed aggres-
sive lymphoma patients (75 % of DLBCL) and showed that
22.2 % of relapse was detected by routine surveillance
imaging and 77.8 % by reported symptoms/physical find-
ings (72.2 %) or abnormal findings on laboratory examina-
tion (5.6 %) [9]. Weeks et al. retrospectively reviewed 36
patients with large cell lymphoma who relapsed from com-
plete response [12]. They found that only two of the 36
relapses were detected before symptoms of relapses. Guppy
et al. retrospectively reviewed 117 DLBCL patients who
were in complete response and followed with regular sur-
veillance CT [14]. Only 5.7 % of the 35 relapsed patients
were detected by surveillance CT. Elis et al. found that
routine surveillance CT detected only four relapses of 30
patients with intermediate or aggressive lymphoma [15].
The others were detected by history, physical examination,
or laboratory studies. Another large series study of 625
DLBCL patients by Abel et al. showed that 26.0 % of
relapse was detected by routine imaging of CT, PET, or
PET/CT [11]. PET or PET/CT has been a more sensitive
method to detect residual disease than other imaging mo-
dalities in lymphoma patients [16–18] but the false-positive
rate is higher. The role of PET or PET/CT in follow-up of
lymphoma patients should be further evaluated in a larger
clinical trial. In the present series, we found that surveillance

Group 1, N=14

Group 2, N=58

p=0.569

Fig. 1 Overall survival after relapse of lymphoma patients detected by
surveillance CT (group 1) and by other methods (group 2)

Table 1 Characteristics of
DLBCL or FL3 patients with
relapse

CHOP cyclophosphamide,
doxorubicin, vincristine, and
prednisolone; COP cyclophos-
phamide, vincristine, and pred-
nisolone; CR complete response;
CRu unconfirmed complete re-
sponse; CT computed tomogra-
phy; DLBCL diffuse large B-cell
lymphoma; FL3 follicular lym-
phoma grade 3; IPI International
Prognostic Index; R-CHOP rit-
uximab plus CHOP; R-COP rit-
uximab plus COP
aGroup 1, relapse detected by
computed tomography
bGroup 2, relapse detected by
other methods

All patients (N0113) Group 1a (N025) Group 2b (N088) p
N (%) N (%) N (%)

Gender

Female 51 (45.1) 17 (68.0) 34 (38.6) 0.012
Male 62 (54.9) 8 (32.0) 54 (61.4)

Age

≤60 46 (40.7) 8 (32.0) 38 (43.2) 0.363
>60 67 (59.3) 17 (68.0) 50 (56.8)

Stage at diagnosis

I/II 51 (45.1) 8 (32.0) 43 (48.9) 0.173
III/IV 62 (54.9) 17 (68.0) 45 (51.1)

IPI at diagnosis

0–1 53 (46.9) 10 (40.0) 43 (48.9) 0.871
2 30 (26.5) 7 (28.0) 23 (26.1)

3 15 (13.3) 4 (16.0) 11 (12.5)

4–5 15 (13.3) 4 (16.0) 11 (12.5)

First-line treatment

COP 16 (14.2) 5 (20.0) 11 (12.5) 0.170
R-COP 19 (16.8) 4 (16.0) 15 (17.0)

CHOP 51 (45.1) 14 (56.0) 37 (42.0)

R-CHOP 27 (23.9) 2 (8.0) 25 (28.4)

Treatment response

CR 92 (81.4) 17 (68.0) 75 (85.2) 0.077
CRu 21 (18.6) 8 (32.0) 13 (14.8)
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CT detected less than one quarter of relapsed patients and
the most common presentation of relapse was patient-
reported symptoms (60.2 %). This suggested that routine
surveillance CT only has a limited role in the follow-up of
lymphoma patients in CR or CRu.

Liedkte et al. studied a large series of relapsed aggressive
lymphoma patients (N0108) and showed that the median
progression-free survival (PFS) and OS at 5-year were
slightly better in the group detected by routine imaging as
compared to the group detected by reported symptoms/
physical findings or abnormal laboratory findings [9]. How-
ever, the statistical differences were not significant (p00.12
and 0.13 for PFS and OS, respectively). Goldschmidt et al.,
using CT, PET, or PET/CT as routine surveillance imaging,
also found that the survival was not influenced by the mode
of relapse detection in aggressive lymphoma [10]. In the
present series, the OS after relapse was not different be-
tween relapse detected by surveillance CT and by others in
72 patients receiving aggressive salvage treatment. Because
of inadequate data, we were unable to analyze the effect of
IPI at relapse on survival.

In the present series, the mean interval from latest
normal CT to the presentation of relapse was
4.9 months. If the follow-up interval of routine surveil-
lance CT is scheduled at 6-month, many relapses will
not be detected. Abel et al. also observed that the
median number of image studies per year was 2.5 in
the first 2 years of follow-up [11] and only 26.0 % of
relapse was detected through routine imaging in their
series. In order to increase the detection rate of relapse
by routine imaging, the frequency of routine imaging
should be increased, for example, every 3 months.
However, without definite evidence of improvement of
outcome by early detection of relapse, increased fre-
quency of routine imaging only increases the radiation
dose and cost.

Routine imaging is not cost-effective and has long-term
risks associated with high radiation exposure. In addition,
Thompson et al. reported that surveillance CT was a source
of anxiety and fear of recurrence in a cross-sectional obser-
vational study of 70 lymphoma patients under long-term
follow-up [19]. Based on these retrospective studies, routine
surveillance CT does not have benefit to the lymphoma
patients in CR or CRu [20].

In conclusion, our results suggested that routine surveil-
lance CT has a limited role in the early detection of relapse
and no impact on survival after relapse for patients with
DLBCL or FL3 in complete response or unconfirmed com-
plete response. However, a prospective trial is necessary to
further confirm the above results.
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