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The optimal approach to surveillance following remission with first line therapy for diffuse 

large B cell lymphoma (DLBCL) remains controversial with a paucity of evidence whether 

follow up is effective in early relapse detection, role of blood tests, optimal frequency and 

duration of follow up, and little data in the modern rituximab era (Cohen, et al 2015).   

There is no guideline consensus. British Society of Haematology guidelines in 2016 

recommend clinical follow up for two years followed by discharge, based on the observation 

that <10% of patients relapse after more than two years (Chaganti, et al 2016).  The 

National Institute of Clinical Excellence (NICE) guidelines in 2016 recommend follow up for 

three years (National Institute of Clinical Excellence). By contrast, the 2014 Lugano 

consensus recommends longer follow up, 3 monthly for 2 years, 6 monthly for 3 years and 

then annual follow up (Cheson, et al 2014).  We have evaluated the approach in our centre 

in the rituximab era with clinical follow up for at least 5 years with routine blood tests 

including lactate dehydrogenase (LDH) without routine imaging.  

 

Patients with DLBCL treated in the Leeds Cancer Centre between 2006-2014 were 

retrospectively identified.  Criteria for inclusion were: age >18 at diagnosis, pathological 

diagnosis of DLBLC, curative intent treatment with rituximab and anthracycline-containing 

chemotherapy, response consistent with remission. Exclusion criteria were: palliative 

treatment including attenuated chemotherapy, transformed indolent lymphoma, 

concurrent low grade lymphoma, CNS disease.  Standard follow up schedule was: clinic 3 

monthly for 1 year, 4 monthly for 1 year, 6 monthly for 3 years, option of discharge or 

annual follow up, with a bloods including LDH at each appointment.  Imaging was not 

routinely performed, although occasionally at clinician discretion.  Relapse was categorised 

as symptomatic (including patient-detected lymph nodes) or asymptomatic (including 

abnormal examination findings not been noticed by the patient).  Methods of relapse 

detection were categorised: patient reported at routine clinic, clinical examination at 

routine clinic (abnormality not reported by patient), detection via routine clinic blood tests, 

early clinic visit, routine imaging, other route (e.g. Accident and Emergency (A&E) 

department attendance, via General Practioner (GP)). 
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185 patients were identified who entered routine follow up.  Patient and treatment 

characteristics are shown in Supplementary Table 1.  Median follow-up was 57.2 months 

(range 5.9-109 months).  Two and five year relapse-free survival and overall survival were 

87.4%, 84.6% and 90.2%, 79.5% respectively. 30/185 (16.2%) of patients relapsed during 

follow up.  7/30 (23%) of relapses were in patients with stage I/IIA disease.  Median time to 

relapse was 16 months post diagnosis. 23/30 relapses (77%) occurred within 24 months of 

diagnosis.  

 

Regarding relapse presentation, 26/30 (87%) were symptomatic at time of relapse. Of these, 

10 presented with pain, 7 with a new patient-detected lump, three with CNS symptoms, and 

one each with lethargy, dyspnoea, ascites, increased sweating, weight loss and a 

dermatological lesion.  Table 1 summarises the method of relapse detection.  10/30 (33%) 

relapses were via self-reports at routine clinic appointments and 8/30 (27%) self-reports 

between clinics (via a telephone call from patients regarding new concerning symptoms, 

prompting unscheduled clinic assessment).  3/30 (10.0%) relapses were identified after a GP 

referral and 5/30 (16.7%) as the result of attendance at an A&E department.  4 patients who 

had a relapse detected were asymptomatic and did not report any concerns.  This included 

two patients had abnormal lymph nodes detected at routine clinic examination.  One 

patient had pancytopenia detected on a routine bloods 12 months post treatment at  follow 

up; this patient had bone marrow disease at presentation.  One patient had relapse 

identified on a CT scan repeated 3 months following post-treatment imaging in view of a 

complete response uncomfirmed.  Overall, 16/30 (53.3%) relapses were identified outside 

routine clinical follow up appointments.  Figure 1 summarises methods of relapse detection. 

 

These data show that this clinically based follow up schedule incorporating regular blood 

monitoring was ineffective at detection of asymptomatic disease recurrence. The pattern of 

the majority of relapses occurred early is consistent with other series (El-Galaly, et al 2015, 

Thompson, et al 2014). A large majority of relapses were detected via symptomatic 

presentation, consistent with reports of clinical follow up programmes pre-rituximab (Elis, et 

al 2002, Weeks, et al 1991).  Despite a frequent schedule of routine clinic visits/blood 
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monitoring, most patients with relapse presented between regular clinic intervals, with a 

majority (53%) of relapses detected via either unscheduled appointments or GP/A&E visits. 

 

Routine blood monitoring led to the detection of relapse in a single asymptomatic patient in 

this series. There were no cases of asymptomatic relapse detection based upon LDH 

elevation.  A study in the pre-rituximab era (Weeks, et al 1991) led to the widespread 

implementation of LDH in routine surveillance.  However, it has been shown that most 

patients with relapse preceded by an LDH elevation also have symptoms (El-Sharkawi, et al 

2012), and that a raised LDH has limited sensitivity (44-69%) and poor positive predictive 

value (9-38%) (Cheah and Seymour 2014).  The lack of utility of routine blood tests, 

including LDH, in our series suggests that routine blood monitoring has little value.   

 

The question of whether it is feasible to detect early asymptomatic recurrence should 

underpin the design of evidence-based follow up programmes. Imaging surveillance is not 

recommended (Cheson, et al 2014); in studies with CT or PET, the majority of relapses were 

identified symptomatically outside of the timeframe of scheduled visits with no survival 

benefit (El-Galaly, et al 2015, Thompson, et al 2014). DLBCL relapse is generally aggressive 

with rapidly developing symptoms. Rapid disease progression translates into a short lead 

time for preclinical diagnosis.  This is reflected in our results with the observation of a very 

high proportion of relapses being symptomatic and often detected at unscheduled visits or 

via other healthcare routes, with the use of routine bloods being ineffective. These data 

suggest that follow up programmes should be reconfigured to improve responsiveness to 

patient reported symptoms.  Long term routine face-to-face clinic follow up of 

asymptomatic patients is of little value, and early discharge with education and rapid clinic 

access for re-evaluation can be recommended.   

 

 

 

 

 

 

 

 

  

Page 4 of 10British Journal of Haematology

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



F
o
r P

eer R
eview

References 

 

 

Chaganti, S., Illidge, T., Barrington, S., McKay, P., Linton, K., Cwynarski, K., McMillan, A., 

Davies, A., Stern, S. & Peggs, K. (2016) Guidelines for the management of diffuse 

large B-cell lymphoma. Br J Haematol, 174, 43-56. 

Cheah, C.Y. & Seymour, J.F. (2014) Adding weight to a sinking ship: more reasons not to 

perform routine surveillance imaging in patients with diffuse large B-cell lymphoma 

in remission. Leuk Lymphoma, 55, 2223-2225. 

Cheson, B.D., Fisher, R.I., Barrington, S.F., Cavalli, F., Schwartz, L.H., Zucca, E. & Lister, T.A. 

(2014) Recommendations for initial evaluation, staging, and response assessment of 

Hodgkin and non-Hodgkin lymphoma: the Lugano classification. J Clin Oncol, 32, 

3059-3068. 

Cohen, J.B., Kurtz, D.M., Staton, A.D. & Flowers, C.R. (2015) Next-generation surveillance 

strategies for patients with lymphoma. Future Oncol, 11, 1977-1991. 

El-Galaly, T.C., Jakobsen, L.H., Hutchings, M., de Nully Brown, P., Nilsson-Ehle, H., Szekely, E., 

Mylam, K.J., Hjalmar, V., Johnsen, H.E., Bogsted, M. & Jerkeman, M. (2015) Routine 

Imaging for Diffuse Large B-Cell Lymphoma in First Complete Remission Does Not 

Improve Post-Treatment Survival: A Danish-Swedish Population-Based Study. J Clin 

Oncol, 33, 3993-3998. 

El-Sharkawi, D., Basu, S., Ocampo, C., Qian, W., D'Sa, S., Hoskin, P.J. & Ardeshna, K.M. (2012) 

Elevated lactate dehydrogenase levels detected during routine follow-up do not 

predict relapse in patients with diffuse large B-cell lymphoma who achieve complete 

remission after primary treatment with rituximab, cyclophosphamide, doxorubicin, 

vincristine and prednisone-like immunochemotherapy. Leuk Lymphoma, 53, 1949-

1952. 

Elis, A., Blickstein, D., Klein, O., Eliav-Ronen, R., Manor, Y. & Lishner, M. (2002) Detection of 

relapse in non-Hodgkin's lymphoma: role of routine follow-up studies. Am J Hematol, 

69, 41-44. 

National Institute of Clinical Excellence https://www.nice.org.uk/guidance/ng52. 

Thompson, C.A., Ghesquieres, H., Maurer, M.J., Cerhan, J.R., Biron, P., Ansell, S.M., 

Chassagne-Clement, C., Inwards, D.J., Gargi, T., Johnston, P.B., Nicolas-Virelizier, E., 

Macon, W.R., Peix, M., Micallef, I.N., Sebban, C., Nowakowski, G.S., Porrata, L.F., 

Weiner, G.J., Witzig, T.E., Habermann, T.M. & Link, B.K. (2014) Utility of routine post-

therapy surveillance imaging in diffuse large B-cell lymphoma. J Clin Oncol, 32, 3506-

3512. 

Weeks, J.C., Yeap, B.Y., Canellos, G.P. & Shipp, M.A. (1991) Value of follow-up procedures in 

patients with large-cell lymphoma who achieve a complete remission. J Clin Oncol, 9, 

1196-1203. 

 

 

  

Page 5 of 10 British Journal of Haematology

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



F
o
r P

eer R
eview

Figures 

 

Figure 1: Pattern of relapse detection over time.  Relapses detected via routine clinic follow 

up (blue) and outside of routine clinic follow up (red). 
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Table 1: Method of relapse detection 

 

 

 

 

 

Method of relapse detection  Overall Relapse within 

2 years of 

diagnosis 

Relapse after 2 

years of 

diagnosis 

Patient self-reporting between routine 

clinics 

8 6 2 

Patient self-reporting at routine clinics 10 7 3 

Clinical examination during routine clinics 2 1 1 

Routine blood tests 1 1 0 

Routine radiological investigations 1 1 0 

GP referral 3 3 0 

A&E admission 5 4 1 
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Supplementary Table 1: Patient, disease, treatment characteristics of patients entering 

routine follow up 

 

 n (total =185) % 

Age (years): 

  Mean 

  Median 

  Range 

 

62 

65 

20 – 91 

 

Sex: 

  Male 

  Female 

 

109 

76 

 

58.9 

41.1 

Stage: 

  Stage IA/IIA: 

      Stage IA 

      Stage IIA 

  Stage IB/IIB/III/IV: 

      Stage IB 

      Stage IIB 

      Stage IIIA/IIIB 

      Stage IVA/IVB 

  B symptoms 

  Extranodal 

 

76 

38 

38 

109 

2 

6 

26 

75 

37 

30 

 

41.1 

20.5 

20.5 

58.9 

1.1 

3.2 

14.1 

40.5 

20.0 

16.2 

 

Treatment regimen: 

  R-CHOP 

  R-CODOX-M/IVAC 

 

179 

6 

 

96.8 

3.2 

All patients: 

  3 x R-CHOP + radiotherapy 

  6-8 x R-CHOP 

  6-8 x R-CHOP + radiotherapy 

  <6 x R-CHOP* 

  R-CODOX-M/IVAC 

 

 

19 

109 

27 

24 

6 

 

10.3 

58.9 

14.6 

13.0 

3.2 

Response assessment: 

  CT 

  PET 

  Other** 

 

131 

46 

8 

 

70.8 

24.9 

4.3 

 

*Planned for 6-8 x R-CHOP but stopped early due to toxicity (8 with stage I/IIA disease). 

**No radiologically assessable disease (either excised at diagnosis or detectable by 

endoscopy only) 
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