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Abstract
Purpose Burkitt’s lymphoma (BL) is an aggressive lymphoma subtype with high 18F-FDG avidity at 18F-FDG-PET/CT, but no
validated criteria for PET/CT in treatment evaluation or prediction of outcome in BL are available. The aim of our study was to
investigate whether the metabolic baseline PET/CT parameters can predict treatment response and prognosis in BL.
Materials and methods We retrospectively enrolled 65 patients who underwent baseline 18F-FDG-PET/CT, interim and end of
treatment PET/CT. The PET images were analyzed visually and semi-quantitatively by measuring the maximum standardized
uptake value body weight (SUVbw), the maximum standardized uptake value lean body mass (SUVlbm), the maximum
standardized uptake value body surface area (SUVbsa), lesion to liver SUVmax ratio (L-L SUV R), lesion to blood-pool
SUVmax ratio (L-BP SUV R), total metabolic tumor volume (tMTV) and total lesion glycolysis (TLG). Survival curves were
plotted according to the Kaplan–Meier method.
Results At a median follow-up of 40 months, the median PFS and OS were 34 and 39 months. MTVand TLG were significantly
higher in patients with partial response compared to complete response group at end of treatment, while no significant differences
were found at interim. Other metabolic PET/CT parameters were not related to treatment response. MTV and TLG were
demonstrated to be independent prognostic factors for both PFS and OS; instead SUVbw, SUVlbm, SUVbsa, L-L SUV R and
L-BP SUV R were not related to outcome survival.
Conclusions Metabolic tumour features (MTVand TLG) were significantly correlated with response to treatment and long-term
outcome.
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Introduction

Burkitt’s lymphoma (BL) is a non-Hodgkin’s lymphoma (NHL)
subtype with aggressive nature derived from germinal or
postgerminal center B cells and may affect both nodal and
extranodal sites. It is divided into three main forms: endemic,
sporadic and immunodeficiency-associated variants. BL is ex-
tremely chemosensitive and survival ranges from over 80 to
50% related to the stage and age of diagnosis [1–5].

Conventional staging procedures usually include blood tests,
bone marrow aspiration and biopsy, and imaging examinations
as computed tomography (CT) [6]. The effective role of fluorine-
18-fluorodeoxyglucose positron emission tomography/CT (18F-
FDG PET/CT) in the evaluation of BL is not completely clear
with several promising studies both in staging and restaging
[7–13], but no shared evidence until now.

In addition to 18F-FDG PET/CT visual analysis and
Deauville score scale [14] (which has demonstrated good results
in prediction of response and prognosis in lymphomas), semi-
quantitative and quantitative PET/CT parameters may be obtain-
ed. The standardized uptake value (SUV) is themostwidely used
and generally accepted index in the current published literature
for assessing disease activity in lymphoma, but many factors can
affect the reliability of SUV, such as time between injection and
imaging acquisition, partial volume effects, extravasation of ad-
ministered 18F-FDG at the site of injection, residual activity in
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the syringe, decay of the injected dose, technological character-
istic and parameters [15]. Moreover, in assessing tumor response
using SUV, the quantification of small lesions dimensions could
be underestimated. Thus, a different feature that takes into ac-
count the size, as well as the metabolic activity of the tumor is
required. Metabolic tumour value (MTV) and total lesion glycol-
ysis (TLG) are parameters which reflect both the size of a lesion
and its aggressiveness [15]. Several studied demonstrated the
prognostic role of MTVand TLG in survival outcome of many
lymphomas, especially HL and DLBCL [16, 17].

Nowadays, no studies about the prognostic usefulness of
these metabolic 18F-FDG PET/CT features in BL are
available.

The aim of our study was to investigate whether the meta-
bolic baseline PET/CT parameters can predict treatment re-
sponse (at interim and end of treatment) and prognosis in BL.

Materials and methods

Patients

Between January 2007 and January 2017, 65 patients with
histologically proven BL were retrospectively enrolled.

The Ann Arbor system was used to classify these patients
at the time of diagnosis. We reviewed the medical records and
pathology reports of these patients: epidemiological features
(age at diagnosis, gender, immune system condition), mor-
phological features (extranodal or nodal localization, bulky
disease), clinical data (B symptoms, IPI score, LDH level)
and metabolic features by 18F-FDG PET/CT, treatment mo-
dality and follow-up data were collected and analyzed in all
patients. International prognostic index (IPI) score and lactate-
dehydrogenase (LDH) level were dichotomized using a cutoff
value of 2 and 245 U/L, respectively, and tumor stage accord-
ing to Ann Arbor classification in early (I and II) and ad-
vanced (III and IV) stage. Bulky disease was defined when
the maximum width is equal or greater than one third of the
internal transverse diameter of the thorax or at an alternative
site was defined as any mass measuring 10 cm or more by any
imaging study.

All patients were treated according to the institution’s stan-
dard protocol with a chemotherapy regimen. Fifty-five pa-
tients were treated according to the B-ALL/NHL 2002 proto-
col of the GMALL [18] with six cycles of immuno-
chemotherapy including methotrexate, cytosine arabinoside,
cyclophosphamide, etoposide, ifosphamide, vincristine,
adriamycin and rituximab-corticosteroids alternating every 3
or 4 weeks followed by two additional courses of rituximab
afterward. The remaining 10 patients received short-term in-
tensified chemo-immunotherapy (rituximab, vincristine,
etoposide, doxorubicin, methotrexate, cytarabine, prednisone)
according to CARMEN regimen [19].

18F-FDG PET/CT imaging and interpretation

All patients underwent baseline 18F-FDG PET/CT before
chemotherapy, a subsequent PET/CT after two cycles of che-
motherapy (interim PET/CT) and then at completion of ther-
apy after six cycles (end of treatment PET/CT). 18F-FDG-
PET/CT was performed after at least 6 h fasting and with
glucose level lower than 150 mg/dL. An activity of 3.5–
4.5 MBq/Kg of 18F-FDG was administered intravenously
and images were acquired 60min after injection from the skull
basis to the mid-thigh on a Discovery ST PET/CT tomograph
(General Electric Company—GE®—Milwaukee, WI, USA)
with standard parameters (CT: 80 mA, 120 Kv without con-
trast; 2.5–4 min per bed-PET-step of 15 cm); the reconstruc-
tion was performed in a 128 × 128 matrix and 60 cm field of
view. Patients were instructed to void before imaging acquisi-
tion, no oral or intravenous contrast agents were administrated
or bowel preparation used for any patient; written consent was
obtained before studies. Baseline PET/CT was performed
within 14 days before the first cycle of chemotherapy; interim
PET/CT was made within the week before the third cycle
(median 4 days before third cycle, range 1–7 days) and end
of treatment PET/CTwas done at least 3 weeks after the com-
pletion of therapy.

The PET images were analyzed visually and semi-
quantitatively by measuring the maximum standardized up-
take value body weight (SUVbw), maximum standardized
uptake value lean body mass (SUVlbm), maximum standard-
ized uptake value body surface area (SUVbsa), lesion to liver
SUVmax ratio (L-L SUV R), lesion to blood-pool SUVmax
ratio (L-BP SUV R), MTVand TLG. Readers had knowledge
of clinical history, and every focal tracer uptake deviating
from physiological distribution and background was regarded
as suggestive of disease; it was defined as 18F-FDG activity
higher than the surrounding tissue on visual analysis. We mea-
sured the SUV of the hypermetabolic lesions by drawing a
region of interest (ROI) over the area of maximum activity
and the SUVmax was calculated as the highest SUV of the
pixels within the ROI. SUVmax of the liver was calculated at
the VIII hepatic segment of transaxial PET images using a
round-shape 10 mm ROI; SUVmax of the blood-pool was
calculated at the aortic arch by use of transaxial PET images
with a round-shape 10 mm ROI not involving the vessel wall.
The lesion with the highest 18F-FDG uptake in each patient
was taken as reference lesion and the SUVbw, SUVlbm,
SUVbsa, L-L SUV R, L-BP SUV R of that lesion were cal-
culated for analysis. MTV was measured from attenuation-
corrected 18F-FDG-PET images using a SUV-based automat-
ed contouring program (Advantage Workstation 4.6, GE
HealthCare) with an isocounter threshold method based on
41% of the SUVmax, as previously recommended by
EuropeanAssociation of NuclearMedicine because of its high
inter-observer reproducibility [20]. Total MTV (tMTV) was
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obtained by the sum of all nodal and extranodal lesions. Bone
marrow involvement was included in volume measurement
only if there was focal uptake; splenic involvement was con-
sidered if there was focal uptake in spleen of diffuse uptake
higher than 150% of the liver background. TLG was calculat-
ed as the sum of the product of MTV of each lesion and its
SUVmean.

Statistical analysis

All statistical analysis was carried out using Statistical
Package for Social Science (SPSS) version 23.0 for
Windows (IBM, Chicago, IL, USA) and MedCalc Software
version 17.1 for Windows (Ostend, Belgium). The descriptive
analysis of categorical variables comprised the calculation of
simple and relative frequencies. The numeric variables were
described as mean, minimum and maximum.

Mann-Whitney test was used to compare baseline metabol-
ic features (SUVbw, SUVlbm, SUVbsa, L-L SUV R, L-BP
SUV R, MTVand TLG) of the partial and complete response
groups at interim and after treatment completion.

For the entire population, receiver operating characteristic
(ROC) curve analysis was used to identify the optimal cutoff
point of semiquantitative parameters in the light of which
interpret the results of progression free survival (PFS) and
overall survival (OS) (Table 2). Treatment response was de-
fined according to the Lugano classification [21, 22];
Deauville score 3 at the end of treatment was considered neg-
ative scan. PFS was calculated from the date of baseline 18F-
FDG PET/CT to the date of first disease progression, relapse,
death or the date of last follow-up. OS was calculated from the
date of baseline 18F-FDG PET/CT to the date of death from
any cause or to the date of last follow-up. Survival curves were
plotted according to the Kaplan–Meier method and differ-
ences between groups were analyzed by using a two-tailed
log rank test. Cox regression was used to estimate the hazard
ratio (HR) and its confidence interval (CI). A p value of <0.05
was considered statistically significant.

Results

Tumors characteristics

Among 65 patients with histological proven BL, 43 (66%)
were male and 22 (34%) female; average age was 53 years
with a range of 18–80 years. Patients were staged according to
the Ann Arbor system as follows: stage I (n = 12), stage II
(n = 5), stage III (n = 6) and stage IV (n = 42). B-symptoms
were present in 29 patients; 49 (75%) patients were immuno-
competent, while the remaining 16 patients (25%) were im-
mune compromised, including 14 patients with HIV infection
and two patients with post-transplant lymphoproliferative

disease. Bulky disease was recognized in 21 cases (32%)
while extranodal BL involvement was identified in 42 patients
(65%). LDH level was high in 39 patients and IPI score was
superior or equal to 2 in 43 cases. Baseline features of the
patients are summarized in Table 1. Among immunocompe-
tent and immunodeficient patients no significant differences
were present considering the main epidemiological and clini-
cal features (age, sex, LHD, IPI score, bulky disease, stage).
Baseline PET/CT was positive in all 65 patients showing the
presence of at least one hypermetabolic lesion. Average
SUVbw of the lesion with higher 18F-FDG uptake was 16.1
(range 3.3–62); average SUVlbm was 12.1 (range 2.4–41),
average SUVbsa was 4.4 (range 0.9–12), average L-L SUV
R 7.8 (1.7–27.5), average L-BP SUV R 9.3 (1.85–29), aver-
age tMTV 408 cm3 (6.1–3000 cm3) and average TLG was
4153 (17–22,000) (Table 1).

Treatment response

Based on Lugano classification metabolic response categories
[21], 44 patients had complete response and 21 patients had
partial response at interim PET/CT, while 50 had complete
response, 11 partial response and four progression of disease
at end of treatment compared to baseline scan (Figs. 1 and 2).

There was statistically significant difference between
tMTV and TLG of complete response and partial response
group at end of treatment PET/CT (p= 0.018 and 0.027,
respectively; Table 3), while no significant difference was
found at interim between complete response and partial re-
sponse groups (p = 0.979 and p = 0.510, respectively).

Other metabolic PET/CT features, as SUVbw, SUVlbm,
SUVbsa, L-L SUV R and L-BP SUV R showed no statistical-
ly significant difference among complete response and partial
response group both on interim and end of treatment.

Role of 18F-FDG PET/CT in predicting
the progression-free survival and overall survival

At a median follow-up of 40months, relapse or progression of
disease occurred in 21 patients with an average time of
16.7 months (range: 4–82 months) from the baseline PET/
CT and death occurred in 15 patients with an average time
of 10.5 months (range 6–55). The median PFS was 34 months
(range 4–138 months) and the median OS was 39 months
(range 6–138months). The estimated 3-year PFS and OS rates
were 62 and 70%, respectively, while 5-year PFS and OS rates
were 52 and 60%, respectively. The description of the baseline
functional PET/CT parameters studied is resumed in Table 2,
which summarizes the results of the ROC analysis used to
identify optimal cutoff points (Table 3).

In univariate analysis, SUVbw, SUVlbm, SUVbsa, L-L
SUV R and L-BP SUV R were not related to outcome surviv-
al, both for PFS and OS (Fig. 3). Instead, tMTVand TLGwere
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significantly correlated with prognosis (Fig. 4). Other clinical/
pathological features (sex, tumor stage, immune system con-
dition, IPI score, LDH level and bulky disease) were not re-
lated to outcome. Also in multivariate analysis, tMTV and
TLG were confirmed to be independent prognostic factors
for both PFS (p = 0.008 and p = 0.009) and OS (p = 0.005
and p = 0.012) (Table 4).

Patients with a high tMTV (≥231 cm3) had a significantly
worse outcome, with a 3-year PFS of 27% versus 89%
(p < 0.001) for patients with a lower tMTV. The same evi-
dence resulted considering OS in patients with high tMTV
(≥228 cm3) with a 3-year OS of 32% versus 93%
(p < 0.001) in patients with MTV< 228 cm3. Only two pa-
tients with low-tMTV values died and three had relapse in
the follow-up time.

Also, considering patients with high TLG (≥2891 for PFS
and ≥ 1089 for OS) PFS and OS was significantly shorter
compared to low-TLG groups, with a 3-year PFS of 30%
and 3-year OS of 38% compared to 84 and 91% (p < 0.001).

Among patients with low-TLG only two died and five
relapsed.

Discussion

In addition to the standard qualitative visual analysis, there
is increasing evidence of the prognostic value of semiquan-
titative parameters from initial staging 18FDG-PET/CT in
patients with high-grade NHL and HL [14, 15]. Initially,
SUV was the most widely studied parameter with promis-
ing results [23–25], but SUV has many limitations, as ex-
plained in the introduction section, and its prognostic role
is not yet established. More recently, volume-based meta-
bolic assessment, including MTV and TLG, has emerged
and seems useful in evaluation of treatment response and
outcome both in HL [26–28] and NHL [28–31]. However,
so far, no specific studies have addressed BL as a distinct
subtype, focusing on the possible prognostic role of 18F-
FDG PET/CT parameters.

BL is a lymphoma with high cell turnover and with high
18F-FDG avidity, as previously demonstrated in some studies
[8, 9, 13, 32], and it may be considered an 18F-FDG-avid
lymphoma as HL, diffuse large B-cell lymphoma and follicu-
lar lymphoma. In the literature, average SUVmax of BL
ranges from 12.1 to 18.3 [8, 11, 12]; in our study, we had a
mean SUVmax of 16.1, a value similar to that reported in
other articles; this could explain the high aggressiveness of
this NHL subtype. Other metabolic PET/CT features
(SUVlbm, SUVbsa, lesion to liver SUVmax ratio and lesion
to blood pool SUVmax ratio) were not previously described.

A standardized system to evaluate treatment response in
patients affected by lymphoma is clinically important for
many different reasons; the Lugano recommendations rou-
tinely recommend 18F-FDG PET/CT before and after
treatment in tracer avid lymphoma demonstrating good
prognostic value of interim and end of treatment PET/CT
scan; instead, the role of PET/CT is less clear in those
subtypes considered to have variable 18F-FDG avidity as
mucosa associated lymphatic tissue lymphoma [33]. There
are very limited available data on the role and prognostic
value of interim and post-therapy 18F-FDG PET/CT in
Burkitt’s lymphoma [10, 12] and there is no validated
criteria for evaluation of PET/CT response in these pa-
tients. Albano et al. [13] showed that both Deauville score
and IHP criteria results at end of treatment significantly
predicted outcome (OS and PFS) in BL while no signifi-
cant correlation were demonstrated considering interim
PET/CT results. Also, in our study, we founded a positive
correlation between PET/CT and end of treatment response
considering tMTV and TLG. In fact tMTV and TLG were
significantly higher in patients with partial response than
complete response after the end of chemotherapy. Some

Table 1 Baseline characteristics of 65 patients

Patients n (%)

Age average (years; range) 53 (18–80)

Sex: male 43 (66%)

female 22 (44%)

Tumor stage at diagnosis (Ann Arbor)

I 12 (18%)

II 5 (8%)

III 6 (9%)

IV 42 (65%)

B symptoms 29 (45%)

Extranodal disease 42 (65%)

Immunocompetent 49 (75%)

Immunodeficiency 16 (25%)

Bulky disease 21 (32%)

LDH ≤ 245 26 (40%)

> 245 39 (60%)

IPI score ≤ 2 22 (33%)

> 2 43 (66%)

SUVbw average (range) 16.1 (3.3–62)

SUVlbm average (range) 12.1 (2.4–41)

SUVbsa average (range) 4.4 (0.9–12)

L-L SUV ratio average (range) 7.8 (1.7–27.5)

L-BP SUV ratio average (range) 9.3 (1.85–29)

tMTVaverage (range) 408 (6.1–3000)

TLG average (range) 4153 (17–22,000)

LDH: lactate dehydrogenase; IPI: international prognostic score; SUVbw:
standardized uptake value body weight; SUVlbm: lean body mass;
SUVbsa: body surface area; L-L: lesion to liver; L-BP: lesion to blood
pool; tMTV: total metabolic tumor volume; TLG: total lesion glycolysis;
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articles evaluated the prognostic role of 18F-FDG PET/CT
in BL considering ΔSUVmax, a parameter which repre-
sents the reduction in the maximum standardizes uptake
value between basal and after therapy scans. Wei et al.
[12] compared three different ΔSUVmax threshold (25%,
50 and 75%) to predict OS and PFS and they demonstrated
that the optimal cutoff ΔSUVmax from the baseline PET/
CT to post-therapy PET/CT that could predict significantly
OS was 50%. Carr i l lo-Cruz et a l . [11] founded

ΔSUVmax<66% as the better cutoff for evaluation of
treatment response with positive predictive value and neg-
ative predictive value of 100%. Also, in a recent multicen-
ter studyΔSUV demonstrated to be a prognostic parameter
in aggressive non-Hodgkin lymphoma, including Burkitt’s
lymphoma [26].

In this study, we demonstrated that baseline total
MTV and TLG, which represent a combination of tumor
volume and metabolism, were the most robust predictor

Fig. 1 A representative case of a 57-year-old male with stage IVBBL and
both nodal and extranodal disease. Baseline maximum intensity projec-
tion (MIP, a) showing diffuse hypermetabolic lesion in many abdominal
nodes, liver, kidney and laterocervical nodes. Considering the lesion with
higher uptake, SUVbw was 25, SUVlbm 19, SUVbsa 7, L-L SUV R 16,
L-BP SUV R 21 and tMTV 270 and TLG 4102. Interm PET/CT (b) after

two cycles after chemotherapy showing a complete metabolic response
with no 18F-FDG uptake; end of treatment MIP (c) revealed new in-
creased 18F-FDG uptake in abdomen, considering a partial response
compared to baseline scan. This patient died 24 months after baseline
PET/CT

Fig. 2 Another example of a 31-
year-old male, stage IAwith left
axillary adenopathies at baseline
MIP (a) and SUVbw of 12,
SUVlbm of 9.7, SUVbsa of 4, L-
L SUVR of 7.5, L-BP SUVR 11,
tMTVof 127 cm3and TLG of
980. Subsequent interim MIP (b)
demonstrating only weak uptake
in the left axel and last MIP (c) at
the end of therapy showing com-
plete metabolic response. After a
follow-up time of 72 months, this
patient did not develop relapse
and was alive
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of outcome, both for PFS and OS. These parameters
include both morphological and metabolic features and
may be considered an expression of tumor aggressive-
ness together with tumor size characteristic. Other studies
demonstrated significant prognostic value of MTV and
TLG in different lymphoma subtypes [27–32] and con-
firmed our results. The use of MTV and TLG in clinical
practice could probably be premature, because of the
lack of a standardized methodology for their estimation.
Different methods are available and a wide range of
threshold levels have been proposed to calculate the
volume-based PET/CT parameters. Moreover, there are
no published technical references about the methodology
for the calculation of the volume based PET parameters
and definition of specific cutoff values in BL. We

estimated the MTV of BL using an isocontour threshold
method based on 41% of the SUVmax, such as proposed
by Boellard et al. [20] for the evaluation of tumoral
lesions and tested by several authors both in HL and
NHL [32, 34]. But also other thresholds are studied with
positive impact and many open questions stay [35–37].
Despite this, promising results concerning the predictive
role of metabolic tumour parameters are present, espe-
cially in DLBCL [36, 37]. Probably the integration of
metabolic parameters together with genetic/histological
features could help to better classify and evaluate these
lymphoma [37]. Only one study [38] described MTV and
TLG in BL; in that study 67 patients with primary
extranodal lymphoma were evaluated, and among them
four BL were recognized with an average MTV of

Table 2 Metabolic PET/CT parameters cutoff calculated using receiver operating characteristic (ROC) curve analysis considering the entire population

ROC curve for PFS ROC curve for OS

Parameter cutoff AUC
(95% CI)

p
value

Sens
(95% CI)

Spec
(95% CI)

cutoff AUC
(95% CI)

p
value

Sens
(95% CI)

Spec
(95% CI)

SUVbw 11 0.568
(0.439–0.690)

0.387 76.2%
(53–92)

43.2% (29–59) 11 0.550
(0.241–0.675)

0.574 78.6%
(49.2–95)

40%
(26.4–54.8)

SUVlbm 10 0.535
(0.407–0.660)

0.650 62% (39–82) 53%
(36.7–67.5)

4.5 0.555
(0.425–0.679)

0.537 100%
(76–100)

20%
(10–33.7)

SUVbsa 7.9 0.519
(0.391–0.645)

0.806 19% (6–41.9) 98% (88–99.6) 4.6 0.482
(0.355–0.611)

0.840 71% (42–91.4) 48%
(33.7–62.6)

L-L SUVR 4.6 0.557
(0.429–0.681)

0.459 81%
(58–94.4)

41%
(26.3–56.7)

2.4 0.527
(0.398–0.653)

0.759 100%
(76.7–100)

16%
(7.2–29.1)

L-BP SUV
R

11.3 0.479
(0.353–0.606)

0.785 81%
(59.1–94.4)

36.4%
(22–52.2)

11.3 0.497
(0.370–0.625)

0.974 85.7%
(57–97.8)

36 (22.9–51)

tMTV 231 0.718
(0.593–0.823)

0.002 76%
(52.8–91.7)

77.3%
(62.2–88.5)

228 0.760
(0.638–0.859)

0.001 92.9%
(66–98.8)

72%
(57.5–83.8)

TLG 2891 0.641
(0.513–0.756)

0.042 66.7%
(43–85.4)

72.75 (57.2–85) 1089 0.676
(0.547–0.787)

0.042 92.9%
(66–98.8)

56%
(41.3–70)

PFS: progression-free survival; OS: overall survival; AUC: area under curve; CI: confidence interval; sens: sensibility; spec: specificity; SUV: stan-
dardized uptake value; bw:body weight; lbm: lean body mass; bsa: body surface area; L-L R: lesion to liver ratio; L-BP R: lesion to blood pool ratio;
tMTV: total metabolic tumor volume; TLG: total lesion glycolysis

Table 3 Comparison of baseline
metabolic PET/CT features be-
tween partial response and com-
plete response groups at interim
and end-of-treatment

Parameter
(mean)

Interim response p
value

End of treatment response p
value

Partial
response

Complete
response

Partial
response

Complete
response

SUVbw 16.9 16.4 0.868 20.4 14.7 0.074

SUVlbm 13.2 12.2 0.696 14.4 11.6 0.233

SUVbsa 4.4 4.7 0.779 5.2 4.3 0.208

L-L SUV R 8.7 7.9 0.633 9.9 7.3 0.098

L-BP SUV R 9.9 9.6 0.850 11.6 8.8 0.123

tMTV 407 402 0.979 695 268 0.018

TLG 3560 4593 0.510 6579 3088 0.027

SUV: standardized uptake value; bw: body wheight; lbm:lean body mass; bsa: body surface area; L-L R: lesion to
liver ratio; L-BP R: lesion to blood pool ratio; tMTV: total metabolic tumor volume; TLG: total lesion glycolysis
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156.9 cm3 and TLG of 1065.3; these values were lower
than ours but difficult to compare considering the differ-
ent sample analyzed and the different clinical and mor-
phological presentation of disease. In our study, MTV
seem to be more significant than TLG; this is unexpected
because TLG is simply the sum of the SUV of the dif-
ferent voxels included in the total MTV calculation and
we have demonstrated that SUV metrics were not
prognostic.

The real effectiveness of MTV and TLG in risk stratifica-
tion and the possibility to combine TLG with other clinical or
imaging parameters should be evaluated in future studies.

Other metabolic baseline 18F-FDG PET/CT parameters
(SUVbw, SUVlbm, SUVbsa, L-L SUV R and L-BP SUV R)
seemed not to be related to survival outcome of BL patients.

The limitations of our study are the retrospective nature of
the study design and the relatively low number of patients
analyzed, also due to the rarity of the disease. Despite this,

Fig. 4 Progression-free survival (a,b) and overall survival (c,d) according to baseline tMTVand TLG threshold

Fig. 3 Progression-free survival (a-e) and overall survival curves (f-j) according to baseline SUVbw, SUVlbm, SUVbsa, L-L SUV R, L-BP SUV R
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so far, the present study represents the first series of BL inves-
tigated with an analysis of 18F-FDGPET/CTsemiquantitative
parameters and their possible prognostic role. In conclusion,
in our study we demonstrated that metabolic tumour features
(MTV and TLG) were significantly correlated with outcome
survival, both for PFS and OS.Moreover TLG andMTVwere
significantly lower in patient with complete response com-
pared to partial response group at the end of therapy.
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