
Toby A. Eyre,1 Sally F. Barrington,2 Jessica Okosun,3 Clementina Abamba,4 Rachel M. Pearce,4 
Julia Lee,4 Ben Carpenter,5 Charles R. Crawley,6 Adrian J.C. Bloor,7 Maria Gilleece,8 Emma 
Nicholson,9 Nimish Shah,10 Kim Orchard,11 Ram Malladi6 and William M. Townsend5 
 
1Department of Haematology, Churchill Hospital, Oxford University Hospitals NHS 
Foundation Trust, Oxford; 2King’s College London and Guy’s and St Thomas’ PET Centre, 
School of Biomedical Engineering and Imaging Sciences, King’s College London, King’s 
Health Partners, London; 3Centre for Haemato-Oncology, Barts Cancer Institute, Queen 
Mary University of London, London; 4BSBMTCT Data Registry, Guy's Hospital, London; 
5Department of Haematology, University College London Hospitals, London; 6Department of 
Haematology and Bone Marrow Transplantation, Addenbrookes Hospital, Cambridge; 
7Department of Haematology, The Christie Hospital NHS Trust, Manchester; 8Department of 
Haematology and Bone Marrow Transplantation, Leeds Teaching Hospitals NHS Trust, Leeds; 
9Department of Haematology and Bone Marrow Transplantation, Royal Marsden Hospital, 
London; 10Department of Haematology, Norfolk and Norwich University Hospitals, Norwich 
and 11Department of Haematology and Bone Marrow Transplantation, Southampton 
University Hospitals, Southampton, UK. 

Impact of positron emission tomography - computed 
tomography status on progression-free survival for 
relapsed follicular lymphoma patients undergoing 
autologous stem cell transplantation

ARTICLE - Non-Hodgkin Lymphoma

Correspondence: T.A. Eyre  
toby.eyre@ouh.nhs.uk 
 
Received: November 2, 2021. 
Accepted: April 28, 2022. 
Early view: May 19, 2022. 
 
https://doi.org/10.3324/haematol.2021.280287 
 
©2023 Ferrata Storti Foundation 
Published under a CC BY-NC license 



 

Supplementary Tables and Figures  

 

Supplementary Table 1: Patient and disease characteristics according to inclusion in study 

N (%) unless otherwise 
specified 

 Included 
Patients 
N=172 

Excluded 
patients 
N=184 

P value 
Included v. 
Excluded 

Participating but 
ineligible 

(transformed) 
N=25 

Age at diagnosis Median (y, range) 53 (17-69) 53 (16 – 72) 0.7641 52 (36 – 69) 

Age at transplant Median (y, range) 58 (22-74) 57 (17 – 73) 0.3661 59 (37 – 77) 

 > 60 years 80 (47%) 81 (44%) 0.6712 11 (44%) 

Time from diagnosis to 

transplant 

 4y 2m  

(4m-26y) 

4y 

(3m – 27y) 

0.4811 4y 3m 

(7m – 23y) 

Sex Female 75 (44%) 85 (47%) 0.5932 11 (44%) 

 Male 97 (56%) 96 (53%)  14 (56%) 

Number of lines of  1 3 (2%) 8 (6%) 0.0013 11 (44%) 

prior treatment 2 63 (37%) 74 (52%)  6 (24%) 

 3 57 (33%) 40 (28%)  4 (16%) 

 4 26 (15%) 11 (8%)  3 (12%) 

 >4 22 (13%) 10 (7%)  1 (4%) 

 Median (range) 3 (1-6) 2 (1-6)  2 (1-6) 

Prior Rituximab  133 (77%) 114 (62%) 0.0022 17 (68%) 

Prior Obinutuzumab  20 (12%) 6 (3%) 0.0042 0 - 

POD24 No 40 (55%) 18 (90%) 0.7382 15 (79%) 

 Yes 33 (45%) 2 (10%)  4 (21%) 

 unknown 99 164  6 

Karnofsky status at SCT 100 45 (27%) 37 (22%) 0.0013 14 (61%) 

 90 101 (62%) 74 (45%)  7 (30%) 

 80 17 (10%) 39 (23%)  1 (4%) 

 70 1 (1%) 12 (7%)  1 (4%) 

 60 0 4 (2%)  0 

 Unknown 8 18  2 

 Median (range) 90 (70-100) 90 (60 – 100)  100 (70 – 100)  

Comorbidities: HCT-CI                              0 108 (63%) 127 (69%)  16 (64%) 

  1 32 (19%) 19 (10%)  2 (8%) 

 2 11 (6%) 14 (8%) 0.5743 4 (16%) 

 3 12 (7%) 15 (8%)  2 (8%) 

 4 4 (2%) 3 (2%)  1 (4%) 

 5 2 (1%) 1 (1%)  0 



N (%) unless otherwise 
specified 

 Included 
Patients 
N=172 

Excluded 
patients 
N=184 

P value 
Included v. 
Excluded 

Participating but 
ineligible 

(transformed) 
N=25 

 ≥6  3 (2%) 5 (3%)  0 

 Median (range) 0 (0-6) 0 (0 – 13)  0 (0 - 4) 

Conditioning BEAM 82 (48%) 118 (67%) 0.0012 14 (56%) 

 LEAM 58 (34%) 47 (27%)  6 (24%) 

 EAM 21 (12%) 5 (3%) 0.0012  

 LEAC 4 (2%) 0 (BEAM vs. 

other) 

2 (8%) 

 EM 4 (2%) 0   

 BAM 1 (1%) 0  2 (8%) 

 BEA 1 (1%) 2 (1%)  1 (4%) 

 Unknown 1 12  0 

HGT before SCT  22 (13%) 1 (1%) 0.0012 21 (84%) 

Histological grading 1 35 (27%) 26 (21%) 0.4192 4 (24%) 

 2 56 (43%) 50 (41%) 0.1843 5 (29%) 

 3 39 (30%) 45 (37%)  8 (47%) 

 Unknown  42 63  8 

Months since last 

relapse4 

Median (range) 8 (1-54) 8 (3 – 40) 0.7041 5 (3 – 13) 

Ann Arbor stage I 3 (3%) 2 (10%) 0.0083 0 

 II 15 (14%) 9 (47%)  3 (18%) 

 III 33 (31%) 1 (5%)  6 (35%) 

 IV 55 (52%) 7 (37%)  8 (47%) 

 Unknown 70 165  8 

Number of nodal sites 0-4 66 (72%) 15 (83%) 0.0012 14 (70%) 

 >4 26 (28%) 3 (17%)  6 (30%) 

 Unknown 80 166  5 

 Median (range) 3 (0-9) 2 (1 – 5)  3 (0 – 6) 

LDH > ULN 19 (26%) 1 (5%) 0.0622 8 (53%) 

 Unknown 100 165  10 

Haemoglobin Median (range) 127 (51-163) 137.5 (90 – 254) 0.03761 125 (84 – 197) 

 ≥120 54 (64%) 15 (75%) 0.4362 11 (65%) 

 Unknown  164  8 

Deauville score 1 17 (21%)  N/A  

 2 24 (29%)    

 3 16 (20%)    



N (%) unless otherwise 
specified 

 Included 
Patients 
N=172 

Excluded 
patients 
N=184 

P value 
Included v. 
Excluded 

Participating but 
ineligible 

(transformed) 
N=25 

 4 23 (28%)    

 5 2 (2%)    

 Unknown 90    

Status at transplant CR 105 (62%) 69 (40%) 0.0012 16 (70%) 

 PR 62 (37%) 93 (54%)  6 (26%) 

 SD / Relapse / PD 2 (1%) 11 (6%)  1 (4%) 

FLIPI  Low 86 (50%) 167 (91%)  0.0013 11 (44%) 

 Low-intermediate 47 (27%) 13 (7%)  4 (16%) 

 High intermediate 33 (19%) 3 (2%)  4 (16%) 

 High 6 (3%) 1 (1%)  6 (24%) 

Year of transplant 2015 20 (12%) 42 (23%) 0.384 5 

 2016 32 (19%) 34 (19%)   

 2017 55 (32%) 33 (18%)   

 2018 48 (28%) 42 (23%)   

 2019 17 (10%) 31 (17%)   

1 Wilcoxon rank-sum test, 2 Fisher’s exact test, 3 Logistic regression, 4 Does not apply to patients in CR1 or with refractory disease. 
Abbreviations: m: months, y: year, B: carmustine, E: etoposide, A: cytarabine, M: melphalan, C: cyclophosphamide, L: lomustin e, POD24: 
progression of disease within 24 months, PET: positron emission tomography, SCT: stem cell transplantation, FLIPI: follicular lymphoma 

international prognostic index, CR: complete response, PR: partial response, SD: stable disease, PD: progressive disease, ULN: upper limit 
of normal, HGT: high grade transformation, LDH: lactate dehydrogenase 

 

 

Supplementary Table 2: Most recent therapy delivered prior to autoSCT consolidation: 

according to PET status.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Abbreviations: R: rituximab, CHOP: cyclophosphamide, doxorubicin, vincristine, prednisolone, CVP: cyclophosphamide, vincristine, 

prednisolone, CMR: complete metabolic remission 

 

Regimen  CMR N=103 Non-CMR N=52 

Rituximab containing regimens  95 92% 43 83% 

R-CHOP  46 
 

14 
 

R-Bendamustine  20 
 

14 
 

R-CVP  13 
 

7 
 

R + Platinum based  7 
 

3 
 

Rituximab +Other  9 
 

5 
 

No Rituximab   8 8% 9 17% 

Bendamustine  2 
 

2 
 

CHOP  0 
 

1 
 

CVP  1 
 

3 
 

Platinum based  1 
 

1 
 

Other  4 
 

2 
 

Missing  12 
 

5 
 



Supplementary Table 3: Causes of death by individual patient, date post autologous 

transplantation and according to the PET status.  

 
Date of 
death 

Cause of death Neutrophils 
recovered? 

Platelets 
recovered? 

PET status pre-
autoSCT 

D5 Cardiac arrhythmia, 
neutropenic sepsis 

No No Non-CMR 

D6 Bacterial infection No No CMR 

D13 Infection, multiorgan failure Yes No Non-CMR 

D14 Infection, renal failure 
Neutropenic sepsis 

Yes No CMR 

D18 Bacterial infection, multiorgan 
failure 

No No CMR 

D34 Relapse Yes No CMR 

D36 Pneumonia Yes No Non-CMR 

D57 Pneumonia No No CMR 

D97 Infection “sepsis” Yes Yes Non-CMR 

D117 Relapse Yes No CMR 

D210 Relapse Yes Yes CMR 

D218 Renal failure Yes Yes Non-CMR 

D290 Relapse Yes Yes CMR 

D358 Relapse and acute respiratory 
distress syndrome 

Yes Yes CMR 

D451 Relapse Yes Yes Non-CMR 

D500 Unknown Yes Yes Non-CMR 

D567 Relapse Yes Yes CMR 

D658 Pneumonia post alloSCT 
(aplasia post AutoSCT) 

Yes Unclear Non-CMR 

D704 Relapse Yes Yes Non-CMR 

D781 Pulmonary toxicity and 
infection post alloSCT 

Unknown Unknown Non-CMR 

D803 Secondary malignancy Yes Yes CMR 

D839 Relapse Yes Yes Non-CMR 

D882 Relapse, haemorrhage and 
multiorgan failure 

Yes Yes Non-CMR 

D907 Graft versus host disease post-
alloSCT and relapse 

Yes Yes CMR 

D928 Relapse Yes Yes Non-CMR 

D946 Relapse and HHV encephalitis 
post-alloSCT 

Yes Yes CMR 

D1086 Unknown Yes Yes CMR 

D1096 Secondary acute myeloid 
leukaemia 

Yes Yes CMR 

D1134 Relapse and pneumonia Yes Yes Non-CMR 

D1170 Relapse Yes Unknown CMR 

D1267 Relapse Yes Unknown CMR 

D1268 Relapse Yes Yes CMR 

D1302 Gram negative sepsis, Hepatitis 
B reactivation 

Yes Yes CMR 

D1732 Relapse Yes Yes CMR 

Abbreviations: SCT: stem cell transplantation, HHV: Human herpes virus, CMR: complete metabolic remission 

 
 

 



 
Supplementary Figure Legend 

 

Figure 1S Consort Diagram 

 

Figure 2S: Survival for all patients in cohort 

Figure 2SA Progression-free survival for all patients receiving an autologous stem cell 

transplantation 

Figure 2SB Overall survival for all patients receiving an autologous stem cell transplantation 

 

Figure 3S: Survival according to Deauville score pre-autologous stem cell transplantation  

Figure 3SA Progression-free survival according to Deauville score pre-autologous stem cell 

transplantation 

Figure 3SB Overall survival according to Deauville score pre-autologous stem cell transplantation 

 
 

Figure 1S 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1S

Assessed for eligibility 
(n=381)

Excluded (n=209)
Not meeting inclusion criteria (n=127) 
•Not PET scanned (n=102)
•Transformed FL at SCT (n=25)

SCT centre declined to participate (n=82)

PET negative (complete metabolic 
remission, CMR) (n=115)

PET positive (non-CMR) (n=57)
PET result

Included in study (n=172)

Enrollment



 
Figure 2SA 

 

 
Figure 2SB 
 

 



Figure 3SA

 
 
Figure 3SB
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