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[18F]-FDG PET/CT Bests Gold Standard Bone Marrow Biopsy for

Diagnosis and Prognosis of Lymphoma Patients
Louis Berthet, M.D

Accurate staging of lymphoma
in adult and pediatric patients is
necessary in selecting appropriate
treatment and avoid unnecessary
acute and long-term side effects
of therapies.

Thus, assessment of bone mar-
row involvement (BMI) by lym-
phoma is important since it
potentially changes staging.’™

According to the most recent
guidelines regarding lymphoma
staging, bone marrow biopsy
(BMB) is the standard procedure
for assessment of bone marrow.”

Nevertheless, it is an invasive
and painful procedure that ex-
plores a limited part of the bone
marrow.” It would be an advance-
ment to spare patients the distress
of BMB with a noninvasive proce-
dure that can evaluate more pre-
cisely BMIL.

Despite actual guidelines stat-
ing that pretherapy [**F]-FDG
PET/CT is not obligatory to eval-
uate the response after treatment

of patients with HL and aggres-
sive NHL, this molecular imaging
procedure is now widely used for
staging and assessing response to
therapy.

Guidelines state that clearly
increased (multi)focal bone (mar-
row) uptake should be interpreted
as positive for lymphoma but a
negative [**F]-FDG PET/CT in the
bone marrow does not exclude
mild or moderate BML.? Indeed,
[*®F]1-FDG PET/CT is generally
considered positive for BMI in
cases of uni- or multifocal bone
marrow [*F]-FDG uptake that
could not be explained by benign
findings on the underlying CT
image or history (eg fractures).
Therefore, diffuse bone marrow
[*®F]-FDG uptake is considered
negative for BMI (diffuse intense
uptake is related to anemia or
inflammatory processes).®

Since those guidelines, the
ability of [*®*F]-EDG PET/CT to
evaluate BMI in patients with
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lymphoma has been widely inves-
tigated.® ¢

Consensus seems to have
grown on HL and indolent NHL
in totally different ways. I will not
then detail the interest of [**F]-
FDG PET/CT to detect BMI in
these two lymphoma subtypes.

Large data have been pub-
lished in HL. In this lymphoma
subtype, [**F]-EDG PET/CT highly
improves sensitivity for diagnosis
of BMI compared to conventional
staging. Furthermore, BMB adds
limited useful clinical information
and has no therapeutic conse-
quences in newly diagnosed pa-
tients staged by [**F]-FDG PET/
CT. Therefore, BMB is considered
obsolete in HL since it only
detects extensive BMI that is al-
ways detected by pretherapy [**F]-
EDG PET/CT.'b!»14 10

By contrast, it has been de-
monstrated that indolent NHL has
variable [**F]-EDG avidity. Hence,
in cases of negative [*8F]-FDG
PET/CT, BMB cannot be avoided.
Thus, BMB is still the gold stan-
dard to evaluate BMI in this type
of lymphoma.”*%*”
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Nevertheless, in cases of positive result,
['*®F]-FDG PET/CT should not be ignored.

On the contrary, in aggressive NHL, consen-
sus has not yet been found. Diffuse large B-cell
lymphoma (DLBCL) is the preponderant subtype
of this kind of lymphoma. It is in this specific
lymphoma subtype that recent studies have
shown promising results for [*®F]-FDG PET/CT.

It has been well documented that [**F]-FDG
PET/CT is at least complementary to BMB
(guidance of the biopsy) in DLBCL.>%7:10:13

Recent studies have evaluated if, like in HL,
BMB could be replaced by [**F]-EDG PET/CT. It
has been shown that noninvasive morphological
procedures (MRI, [*®F]-FDG PET/CT) could be
superior to BMB. Compared to BMB, [**F]-FDG
PET/CT has a better sensitivity (>95 vs. <60%),
accuracy (>95 vs. <90%), and negative predictive
value (595 vs. <90%). On the contrary, BMB has a
better specificity (100% vs. > 95%) and positive
predictive value (100 vs. 590%).081913:17 More-
over, by [**F]-FDG PET/CT, the false negative rate
of BMI by DLBCL has been evaluated at <3%.°

But the most interesting findings concern the
clinical values of the high sensitivity and high
specificity. Indeed, it has been shown that
[*®F]-FDG PET/CT bone marrow status is an
independent predictor of progression-free survi-
val (PES) while BMB bone marrow status is not.°
Then, [*®F]1-EDG PETJCT should be employed as
a first-line study, and is essential during the
staging of DLBCL since BMI detected by [**F]-
FDG PET/CT is clinically relevant.

However, BMB could be useful to predict
survival in patients already considered stage IV."

It has also been proved that histology of BMI
is important for staging. Concordant BMI (BMI
by aggressive NHL) affects both overall survival
(OS) and PFS, regardless of the International
Prognosis Index (IPI) while discordant BMI (BMI
by indolent NHL) impacts only PES as the IPL.*®

By changing prognostic scores, [**F]-FDG
PET/CT could enable hematologists to implement

the best treatment for their patients. Moreover,
since an examination procedure with perfect
sensitivity and specificity does not exist, the
best one should be chosen. I personally have
no doubt that noninvasive morphological proce-
dures will replace BMB as a first-line study, even
if BMB may keep an interest in some situations.
Prospective studies conducted by important in-
stitutions as the Eastern Cooperative Oncology
Group (ECOG) and the Lymphoma Study Asso-
ciation (LYSA) could answer this question defi-
nitively. On the basis of these new insights, new
guidelines should be proposed concerning use-
fulness of pretherapy [**F]-FDG PET/CT and its
role regarding BMI assessment in HL, indolent,
and aggressive NHL.
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