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remains limited. We therefore examined this imaging pat-
tern in the PET/CT sub-study of the phase 3 GMMG-HD7 
trial. In a small, highly selected cohort of patients who 
achieved complete metabolic remission of all baseline 
myeloma lesions after induction therapy, newly detected 
[18F]FDG-avid fractures were not associated with disease 
progression during follow-up, supporting the interpretation 

than residual active myeloma.
[18F]FDG PET/CT plays a key role in staging, prognostic 

with improved progression-free survival as well as overall 
survival and is therefore considered a clinically meaningful 
milestone in treatment evaluation [1–3]. However, 
interpretation can be challenging in the post-therapy setting, 
due to recognized sources of false-positive uptake.

Pathological fractures are common in MM, are associ-
ated with advanced skeletal involvement and contribute 
substantially to morbidity, impaired quality of life and 
adverse prognosis [4–6]. Fractures exhibit increased [18F]
FDG uptake during both the acute and reparative phases, 
which persist for several weeks and complicate treat-
ment response interpretation [7]. While contemporary 
PET-based response frameworks, including the Italian 
Myeloma criteria for PET Use (IMPeTUs), acknowledge 

-
18F]FDG 

uptake remains limited [8]. Consensus recommendations 
emphasize that recent fractures show increased [18F]
FDG uptake and should be considered carefully when 

To the Editor:
[18F]FDG PET/CT is increasingly used to assess treat-

ment response in multiple myeloma (MM), and metabolic 

favorable outcome. Interpretation of post-induction scans 
may, however, be complicated by newly detected [18F]
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attributing residual metabolic activity to active disease 
[7].

newly detected [18F]FDG-avid fractures on post-induction 
PET/CT in MM remains unclear. We therefore report a series 
of transplant-eligible patients with newly diagnosed MM 
treated in the prospective randomized phase III GMMG-
HD7 trial (NCT03617731) [9, 10] who demonstrated this 
imaging pattern, and we explore its association with clinical 
outcome. All patients completed induction therapy followed 
by high-dose melphalan (HDT) and autologous stem cell 
transplantation (ASCT) and subsequently received mainte-
nance therapy.

18F]FDG 

baseline and after induction therapy with lenalidomide-
bortezomib-dexamethasone (RVd) or isatuximab-lenalid-
omide-bortezomib-dexamethasone (Isa-RVd). Inclusion 
criteria for the current analysis were complete metabolic 
remission of all baseline myeloma-related lesions on post-
induction PET/CT, according to established PET-based 
response criteria [2], together with the presence of one or 
more new [18F]FDG-avid skeletal lesions interpreted as 

-
ings. PET/CT acquisition protocols and response criteria 
have been reported previously [11]. Given the exploratory 
nature and small sample size, analyses were descriptive.

Among 75 patients with available baseline and post-
induction [18

criteria. The median follow-up of the entire cohort from 
the time of post-induction PET/CT was 45.9 months (95% 
CI: 41.6–48.6 months), and 39.7 months (95% CI: 37.6 
months – not reached) for the six patients included in this 
analysis. In all six cases, baseline myeloma-related lesions 
showed complete metabolic remission, and no additional 
sites suspicious for residual or recurrent disease were 

18F]FDG-avid fractures were 
partly observed at sites of previous osteolytic lesions. 
None of the six patients experienced disease progression 
during follow-up (20 progression events occurred in 
the overall study population at the time of analysis). 
These observations suggest that fracture-related [18F]
FDG uptake detected at post-induction PET/CT was not 
associated with relapse in this selected cohort. The main 
demographic and clinical characteristics of patients with 

after induction therapy, including post-induction IMWG 
response and bone marrow MRD status assessed by next-

), are provided 
in Table 1. Corresponding imaging characteristics, 
assessed according to the Italian Myeloma Criteria for 
PET Use (IMPeTUs) [8], including features of post-
induction fractures, are presented in Table 2, together 
with a representative imaging example in Fig. 1.

  

Table 1

therapy, without evidence of residual metabolically active disease elsewhere. Progression-free survival (PFS) was calculated from the time of 
post-induction PET/CT

Age Sex ISS High-risk 
cytogenetics

Ele-
vated 
LDH

R-ISS Induction 
treatment

IMWG response 
after induction

MRD status 
after induction
(10 )

PFS 
(months)

Patient 1 57 M I no yes II Isa-RVd MR negative 38.0
Patient 2 50 M I no no I RVd nCR negative 42.1
Patient 3 46 F I no no I Isa-RVd PR positive 41.4
Patient 4 57 M I no no I RVd PR positive 37.6
Patient 5 66 M II no no II RVd PR negative 36.0
Patient 6 70 F III no no II RVd CR negative 46.3
M, male; F, female; ISS, international staging system; LDH, lactate dehydrogenase; R-ISS, revised international staging system; IMWG, inter-
national myeloma working group; MRD, minimal residual disease; PFS, progression-free survival; Isa-RVd, isatuximab-lenalidomide-bort-
ezomib-dexamethasone; RVd, lenalidomide-bortezomib-dexamethasone; MR, minimal response; nCR, near complete response; PR, partial 
response; CR, complete response
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This analysis addresses an important interpretative 
challenge in [18F]FDG PET/CT response assessment in 
MM: the occurrence of new metabolically active frac-
tures in patients otherwise achieving complete meta-
bolic remission after induction therapy. Our observations 

-
rent myeloma.

[18F]FDG uptake in fractures is a well-recognized con-
7]. In 

MM, where skeletal fragility and fracture risk are com-
mon, this phenomenon is particularly relevant follow-

post-induction PET/CT is critical, as PET response at this 
time point is highly prognostic and increasingly used to 
guide treatment decisions in both clinical trials and rou-
tine practice [12–15].

Although fractures are acknowledged in the IMPeTUs 

interpretation of associated metabolic activity [8]. Fur-
thermore, to our knowledge, no data are available regard-
ing the frequency of post-therapy fractures in this setting. 
As a result, [18

as persistent disease, potentially leading to inappropriate 
response categorization or treatment escalation [7]. Our 
observations provide preliminary evidence that the devel-
opment of [18F]FDG-avid fractures on post-induction 
PET/CT, in the context of complete metabolic remission 
elsewhere, does not appear to be associated with early dis-
ease progression.

The main limitation of this analysis is the small number 

imaging phenotype. In addition, the present report focuses 
on the post-induction time point; longer-term outcome 
data across subsequent treatment phases are ongoing. 

patient cohort followed for a longer period.
In conclusion, [18F]FDG-avid fractures detected on 

post-induction PET/CT in MM likely do not indicate per-
sistent active myeloma at synchronous remission of other 
disease manifestations. Instead, the [18F]FDG-avidity is 
rather the result from ongoing fracture healing. Awareness 
of this interpretative challenge may help avoid misclassi-

clinically meaningful use of PET/CT in MM.
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