[22]

K % Cﬁia/nTbgla :Iy'sle;SéLI
S VANORY I et ()
SN VAR %8187
IS0 HAS SMA4EIH4H
PR G- D EAT PB4 555 1 11
(SRR )
7oA G L E H Relationship between Fluorine-18 Fluorodeoxyglucose PET/CT
uptake and the plasma cell infiltration rate in the bone marrow
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[Background]

Positron emission tomography/computed tomography (PET/CT) with the radiopharmaceutical
Fluorine-18 Fluorodeoxyglucose (FDG) accumulates in more metabolically active tissues and
provides morphological and functional information regarding the human body. It is very useful
for detecting bone damage; more than 80-90% of multiple myeloma (MM) patients have bone
lesions, which is a myeloma-defining event. PET/CT also has the capacity to identify skeletal and
extramedullary lesions with a sensitivity of approximately 80-90% and specificity of 70-100%.

The percentage of plasma cells in the bone marrow is an important index of disease activity.
According to some reports, increased plasma-cell infiltration causes a higher FDG uptake in bone
marrow. However, the FDG accumulation to MM lesion clinically is often uncertain.

[Purpose]

The current study investigated the relationship between maximum standardized uptake values
(SUVmax) on FDG PET/CT and the plasma cell proliferation percentage in the bone marrow as
well as hematological and biochemical test results of patients with MM. Moreover, we identified if

there exist differences in parameters across different types of paraproteins and stages.
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[Materials and methods]

This retrospective study was approved by the Ethics Committee of Dokkyo Medical University.
Patients clinically and pathologically diagnosed with MM between 2012 and 2019 were selected
from the database of the Dokkyo Medical University hospital, Japan. Unsuitable patients were
excluded from the current study to avoid false uptake. We examined 60 patients. Hematological and
biochemical tests were recorded and evaluated. The percentage of plasma cells in bone marrow
aspiration samples was calculated. In PET/CT images, the SUVmax of the region of interest of the
right posterior ilium (aspiration area) was measured. Relationships were examined using Spearman’s
correlation coefficient, and differences were identified using the Kruskal-Wallis test with SPSS.

[Results]

The average SUVmax of ROI of the right posterior ilium was between 1.34 and 7.76 (mean 2.74
+1.32), and the percentage of plasma cells in the bone marrow of the right posterior ilium was
between 11.2 to 66.8 (mean 29.8+11.1). A positive correlation was observed between FDG uptake
and the percentage of plasma cells (r=0.672, P<0.0001).

We calculated the relationship between PET/CT scans and the parameter results. A correlation
was not observed between FDG uptake and beta2-microglobulin (b2m) (r=0.198, P=0.148).
Moreover, we evaluated the relationship between the plasma-cell infiltration rate and hematological
and biochemical parameters; the results showed a significant correlation with CRP (P=0.013) and
b2m (P=0.035).

[Discussion]

Previous studies reported a correlation between FDG uptake by bone marrow and plasma cell
infiltration, while others showed that FDG uptake correlated with b2m and CRP. In this study, a
positive correlation was observed between PET/CT FDG uptake and the plasma-cell infiltration
rate (r=0.672, P<0.0001), CRP (r=0.339, P=0.008). However, no correlation was observed between
FDG uptake and b2m (r=0.198, P=0.148). At this point, the results of current study are different
from past reports. B2m is one of the most useful prognostic and staging factors in patients with
MM. It reflects the whole aspect of the patients with MM. However, it cannot necessarily reflect
the state of the local lesion, which also applies to other laboratory parameters.

In the current study, the correlation coefficient between FDG uptake and the plasma-cell
infiltration rate is strong compared to some papers, because our population size was larger. Based
on the results of our study, we can see that the plasma-cell infiltration rate correlates with FDG,
CRP, or b2m. Therefore, we can assume that the plasma-cell infiltration rate has the potential
to reflect the bone/ bone marrow involvement by FDG, body immunity condition by CRP, and
prognostic value of MM by b2m, but this fact should be carefully considered.

On the contrary, FDG-PET/CT reflects the condition of a local lesion in an MM patient. The



plasma-cell infiltration rate also comprises local data for pathological data. Therefore, both are
similar.

Based on these findings, an increased FDG uptake on PET/CT scan indicates a higher
percentage of plasma cells in bone marrow, therefore, in addition to the bone marrow aspiration,
PET/CT is a potentially good predictive indicator in the follow-up period because SUVmax values
in the bone marrow of MM patients with recurrence will be elevated. In brief, FDG-PET/CT is
useful in accurately checking the local existence of MM lesions. Furthermore, FDG-PET/CT is
useful in judging the curative effect of MM. On the contrary, b2m levels provide general prognostic
information and are useful for staging.

[Conclusion]

Increased FDG uptake by bone marrow correlated with the percentage of plasma cells. Some
biochemical and hematological parameters were statistically different according to the stage and
types of paraproteins. PET/CT is suitable for evaluating the condition of a patient and the activity
of the MM lesion.
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