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Purpose: The clinical value of '®F-fluorodeoxyglucose positron emission tomography/
computed tomography (FDG PET/CT) in intravascular large B-cell lymphoma (IVLBCL)
is unknown. This study investigated the association between PET/CT features and prognosis
in IVLBCL patients.

Patients and Methods: Subjects were 30 newly diagnosed Asian variant [IVLBCL patients
at a single institution. Baseline PET/CT was analyzed for the distribution and intensity of
FDG lesions, and PET/CT pattern groups were compared for the outcome.

Results: Eight patients had hypermetabolic lymph node (LN) lesions (Nodal group). The
remaining 22 patients with extranodal (EN) involvement were categorized into Deauville
score 3—4 (EN/DS3-4; n = 14) and DS5 groups (EN/DSS; n = 8). First-line therapy resulted
in a complete or partial response in 75.0%, 64.3%, and 100% of the respective groups.
Treatment-related deaths occurred in one nodal group and three EN/DS3-4 group cases, but
none among the EN/DSS5 group. During 56 months of follow-up, disease progression or
relapse occurred in five, four, and one case of respective groups. Cancer-related death
occurred more frequently in the Nodal (n = 6) and EN/DS3-4 groups (n = 7) than the EN/
DS5 group (n = 1; P = 0.041). Nodal and EN/DS3-4 groups had worse 5-year event-free
survival (EFS; 25.0% and 49.0%, respectively, P = 0.010 and 0.076) and overall survival
(OS; 33.3% and 48.2%, P = 0.010 and 0.068) compared to the EN/DS5 group (87.5% EFS
and 87.5% OS).

Conclusion: In patients with Asian variant IVLBCL, the distribution and intensity of FDG
uptake lesions on PET/CT can be useful for predicting treatment outcomes and survival.
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Introduction

Intravascular large B-cell lymphoma (IVLBCL) is a rare type of extranodal lym-
phoma that is recognized to be distinct from diffuse large B-cell lymphoma
(DLBCL).! The disease is characterized by malignant lymphoma cells proliferating
inside small vessels.” Patients with the Western variant generally experience skin
rash and neurological deficits, whereas those with the Asian variant often demon-
strate fever and hemophagocytic lymphohistiocytosis, which can mimic an auto-
immune or infectious disease.” These highly variable clinical manifestations and
nonspecific laboratory findings complicate timely diagnosis of IVLBCL.
Furthermore, patients with the Asian variant often present with stage IV disease

from bone marrow and/or liver involvement and have elevated serum lactate
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dehydrogenase, which results in greater International
Prognostic Index (IPI) score.* This makes it important to
promptly diagnose and stratify prognosis in patients with
this rare but aggressive disease.

(FDG) positron
tomography/computed tomography (PET/CT) is an essen-

"8E_fluorodeoxyglucose emission
tial tool for lymphoma staging and response assessment.
Studies have previously reported increased FDG uptake in
IVLBCL
Elevated FDG uptake can reveal bone marrow involve-

organs with Asian variant involvement.’
ment undetected by CT.° Other reports have described
additional atypical patterns of FDG lesions.”® However,
systemic analysis of FDG PET/CT features in IVLBCL
has been limited by the rarity of the disease. Importantly, it
remains unknown whether PET/CT findings could be help-
ful for predicting patient outcomes.

Herein, we analyzed FDG PET/CT features of 30
patients newly diagnosed with the Asian variant IVLBCL
and investigated the prognostic value of the PET/CT

patterns.

Patients and Methods
Study Subjects

In this single-center study, we retrospectively reviewed the
PET/CT findings of IVLBCL patients and investigated the
association between patterns of lesion FDG uptake and
outcomes after first-line treatment. Study candidates were
46 patients newly diagnosed with IVLBCL at our institu-
tion between January 2001 and December 2018, who had
been the subjects of a previous study.” Of these candidates,
30 who had a complete set of FDG PET/CT image data for
analysis were included. IVLBCL was confirmed by histo-
pathological criteria in all cases, including CD20-positive
neoplastic B cells with large cell morphology and intra-
vascular or sinusoidal proliferation. This study was
approved by the Samsung Medical Center Institutional
Review Board (IRB: 2021-01-106), and the requirement
for informed consent was waived.

Study Design

Electronic medical records were reviewed for clinical
characteristics at diagnosis and archived work-up data
included Ann Arbor stage, IPI score, serum biochemistry,
chest and abdominal pelvis CT findings, and bone marrow
aspiration/biopsy results. CT and PET/CT provided evi-
dence of involved organs at diagnosis and of relapse or
progression. Central nervous system (CNS) involvement

was determined by cerebrospinal fluid analysis and brain/
spine magnetic resonance imaging (MRI).

After first-line treatment with R-CHOP (rituximab,
cyclophosphamide, vincristine, and prednisone), the treat-
ment response was assessed by CT and PET/CT.
Intrathecal or intravenous methotrexate was added for
CNS involvement.” Patients who responded to first-line
treatment were monitored every three to six months for
the first two years and every six to 12 months thereafter.
Disease progression on imaging studies was noted regard-
less of immediate treatment for progression. The last sur-
collected in

vival and disease status

August 2020.

update was

FDG PET/CT and Image Analysis

All patients fasted for at least six hours, and blood glucose
was <150 mg at the time of imaging with a Discovery LS
or a Discovery STE PET/CT scanner (GE Healthcare) at
60 min after injecting 5.0 MBqg/kg of FDG. Continuous
spiral CT was performed without intravenous or oral con-
trast on an 8-slice (140 keV; 40-120 mA; Discovery LS)
or 16-slice helical CT (140 keV; 30-170 mA; Discovery
STE). Emission scans were obtained from the skull base to
the thigh for 4 min per frame in 2-D mode (Discovery LS)
or 2.5 min per frame in 3-D mode (Discovery STE). PET
images were reconstructed with CT attenuation correction
by an ordered-subsets expectation maximization (OSEM)
algorithm with 28 subsets and 2 iterations (matrix 128 x
128, voxel size 4.3x4.3 x 3.9 mm, Discovery LS) or an
OSEM algorithm with 20 subsets and 2 iterations (matrix
128 x 128, voxel size 3.9%3.9 x 3.3 mm).

PET/CT images were analyzed on an Advantage
Workstation 4.4 (GE Healthcare, Chicago, IL) by a board-
certified nuclear medicine physician blinded to all clinical
information except biopsy results. PET/CT images were
evaluated for FDG-avid lymph node (LN) and extra-nodal
(EN) lesions, and any FDG uptake greater than the sur-
rounding tissue and that was unrelated to physiologic/
benign uptake was considered positive. Brain lesions
were not covered in our protocol. The intensity of lesion
FDG uptake in each patient was graded by Deauville score
(DS), and the maximum standardized uptake value
(SUVmax) of FDG-avid lesions and biopsy-proven organs
was calculated from 3D volumes-of-interest. This was
done as follows: SUVmax = C (kBq/mL)/ID (kBq)/body
weight (kg), where C is the tissue activity concentration
measured by PET and ID is the injected dose.
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Statistical Analyses

Patients with different PET/CT patterns were compared for
FDG parameters and clinical factors using Pearson’s chi-
square tests, Fisher’s exact tests, and Mann—Whitney
U-tests. Event-free survival (EFS) was calculated from
the date of diagnosis to the day of disease progression,
relapse, any death, or last follow-up. Overall survival (OS)
was calculated from the date of diagnosis to any death, or
last follow-up. Survival curves were generated using the
Kaplan—Meier method, and survival rates were compared
using the Log rank test. Median follow-up was calculated
using a reverse Kaplan—Meier survival curve, which was
constructed by reversing “censor” and “event”.'® All sta-
tistical tests were two-sided with significance level set at
0.05 and were performed with SPSS 23.0 (SPSS Inc.,
IL, USA) and MedCalec 15.5 (MedCalc,
Mariakerke, Belgium).

Chicago,

Results

Clinical Characteristics

The cohort of 30 patients had a median age at diagnosis of
62 years (range: 52-82 y) and 56.7% were males. Fever
was the most common presenting symptom, and 20
patients had B symptoms (66.7%). Eighteen had bone
marrow involvement, eight had CNS involvement, and
12 had hemophagocytic lymphohistiocytosis. Twenty-
three (76.7%) and 18 (60.0%) were high risk based on
IPI and NCCN-IPI scores, respectively (Table 1).

FDG PET/CT Patterns

A major finding of this study was that 26.7% of the cohort
(n = 8) had multiple LN lesions with high FDG uptake
(DS 5; Figure 1A). The hypermetabolic lymphadenopathy
was extensive (>10 LNs) in four and moderate (5—-10 LNs)
in four of the cases. IVLBCL involvement in the LNs was
confirmed by biopsy in one of the former and two of the
latter cases. This finding is significant since LN involve-
ment represents IVLBCL extravasation. We categorized
subjects with hypermetabolic LN lesions as a separate
Nodal group.

The remaining 22 subjects had EN involvement only.
An obvious PET/CT pattern in these subjects was magni-
tude of lesion FDG uptake. Based on DS, eight subjects
were categorized as the EN/DSS group (Figure 1B) and 14
as the EN/DS3-4 group (Figure 2).

Table | Clinical Characteristics of 30 Study Subjects at
Presentation

Characteristics Number of Subjects

Age >60 17 (56.7%)

Male gender 17 (56.7%)

Performance status (ECOG >1) 23 (76.7%)

B-symptoms present 20 (66.7%)

Fever as first symptom 16 (53.3%)

Ann Arbor stage
-l 2 (6.7%)
-1v 28 (93.3%)

Serum LDH elevation 30 (100.0%)

1-3-fold of high normal range 9 (30.0%)

> 3-fold of high normal range 21 (70.0%)
Extra-nodal lesions >2 13 (43.3%)
Bone marrow involvement 18 (60.0%)
CNS involvement 8 (26.7%)
Hemophagocytic lymphohistiocytosis 12 (40.0%)
IPI score-based risk

Low or low-intermediate risk (0-2) I (3.3%)

High-intermediate risk (3) 6 (20.0%)

High risk (4-5) 23 (76.7%)

NCCN-IPI score-based risk

Low or low-intermediate risk (0-3) 1 (3.3%)
High-intermediate risk (4-5) Il (36.7%)
High risk (6-8) 18 (60.0%)

Front-line treatment

R-CHOP #4-8 23 (76.7%)
R-CHOP #1-3 7 (23.3%)
Additional MTX 8 (26.7%)

Abbreviations: ECOG, Eastern Cooperative Group; LDH, lactate dehydrogenase;
CNS, central nervous system,; IPl, International Prognostic Index; NCCN-IPI, National
Comprehensive Cancer Network-revised IPl; R-CHOP, rituximab-cyclophosphamide-
hydroxydaunorubicin-vincristine-prednisone; MTX, methotrexate.

Clinical Characteristics According to
PET/CT Pattern

The clinical characteristics of the three PET/CT groups are
summarized in Table 2. The Nodal group (n = 8) had
hypermetabolic lesions in LNs, lung, liver, spleen, and
bone marrow. Uptake was highest in most frequent LN
lesions (75.0%). The EN/DS5 group (n = 8) had strong
hypermetabolic lesions in the bone marrow, liver, spleen,
adrenal gland, heart, kidney, and uterus. The patient
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Figure | Maximum intensity projection (MIP) FDG PET/CT images of representative [VLBCL patients of the Nodal and EN/DS5 groups. (A) A 59-year-old patient (left) and
a 52-year-old patient (right) with hypermetabolic LN involvement. (B) A 69-year-old patient with high-uptake involvement of the bone marrow and spleen (left) and a 70-year
-old patient with high-uptake involvement of the liver and spleen (right).

Figure 2 MIP FDG PET/CT images of representative IVLBCL patients of the EN/DS3-4 group. (A) A 56-year-old patient with spleen involvement (left) and a 64-year-old
patient with bone marrow involvement (right). (B) A 57-year-old patient with lung bone marrow and spleen involvement (left) and a 61-year-old patient with skin and
subcutaneous involvement (right).

SUVmax ranged from 8.0 to 23.5, and FDG uptake was  or moderately increased FDG uptake (DS4; n = 11).
highest most frequently in bone marrow lesions (50.0%).  Diffuse lesions were identified in bone marrow or major

The EN/DS3-4 group (n = 14) displayed diffuse (n = organs, and diffuse/focal lesions were found in the liver
11) or diffuse/focal lesions (n = 3) with mild (DS3; n=3) (n=1) or lungs (n = 2). The patient's SUVmax was lower
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Table 2 Comparison of Clinical Characteristics and FDG Uptake Between PET/CT Groups
Variables Nodal Group EN/DS3-4 EN/DS5 P value
(n=8) (n=14) (n=28)
Clinical characteristics
Age > 60 4 (50.0%) 8 (57.1%) 5 (62.5%) 0.879
HLH 2 (25.0%) 6 (42.9%) 4 (50.0%) 0.568
Fever as first symptom 3 (37.5%) 7 (50.0%) 6 (75.0%) 0.305
B-symptoms present 5 (62.5%) 10 (71.4%) 5 (62.5%) 0.875
High LDH (> 3x normal) 5 (62.5%) 10 (71.4%) 6 (75.0%) 0.851
CNS involvement 2 (25.0%) 3 (21.4%) 3 (37.5%) 0.709
High risk NCCN-IPI (>6) 4 (50.0%) 9 (64.3%) 5 (62.5%) 0.794
FDG measurements
Median SUVmax (range) 14.0 (8.2-34.3) 4.7 3.0-6.1) 12.9 (8.0-23.5) <0.001
Organ with highest SUV
- Liver 0 (0.0%) 4 (28.6%) 1 (12.5%) 0.209
- Bone marrow 0 (0.0%) 4 (28.6%) 4 (50.0%) 0.076
- Spleen I (12.5%) 2 (14.3%) 1 (12.5%) 0.989
- Lymph node 6 (75.0%) 0 (0.0%) 0 (0.0%) <0.001

Abbreviations: FDG, '®F-fluorodeoxyglucose; SUVmax, maximum standard uptake value; HLH, hemophagocytic lymphohistiocytosis; LDH, lactate dehydrogenase; CNS,
central nervous system; NCCN-IPI, National Comprehensive Cancer Network-revised International Prognostic Index.

than that of the Nodal and EN/DS5 groups (range, 3.0 to
6.1; P <0.001), and uptake was highest most frequently in
liver or bone marrow lesions (50.0%). The three groups
did not show significant differences in clinical character-
istics including age, symptoms, LDH, hemophagocytic
lymphobhistiocytosis, CNS involvement, or NCCN-IPI
score (Table 2).

FDG Uptake in Organs with

Biopsy-Proven Involvement

FDG PET/CT findings for major organs with biopsy-
confirmed involvement are summarized in Supplementary
Table 1. This occurred in 17 cases with bone marrow
involvement that included four cases of the Nodal group,
five of the EN/D5 group, and eight of the EN/DS3-4

Figure 3 Examples of fusion PET/CT of organs with biopsy-proven IVLBCL involvement. (A) Axial fusion PET/CT and PET images of a Nodal group patient with bilateral
focal consolidative lung involvement (left) and an EN/DS5 group patient with focal liver and bone marrow involvement (right) showing intense FDG uptake (DS 5). (B) Axial
fusion PET/CT and PET images of an EN/DS3-4 group patient with lung involvement showing bilateral diffuse GGOs with mild FDG uptake (left; DS 3) and another patient

with liver involvement showing diffuse moderate FDG uptake (right; DS 4).
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group. Liver involvement was confirmed with biopsy in 5
cases (1, 3, and 1 case of the respective groups), and lung
involvement was biopsy-confirmed in 5 cases (1, 0, and 4
cases). Among these, SUVmax was highest for liver invol-
vement (8.2 £ 4.5), followed by bone marrow (5.7 + 4.2)
and lung (4.5 £+ 3.6). FDG uptake was focal in 5/17 bone
marrow involvements, 2/5 liver, and 3/5 lung involve-
ments (Supplementary table 1). SUVmax was higher in
focal compared to diffuse lesions (Figure 3A and B), but
the FDG level was variable overall, with some bone mar-
row and liver involvements failing to display obvious
increased uptake (Figure 3B). Biopsy-confirmed lung
involvements appeared as bilateral consolidations with
moderate uptake (Figure 3A) or diffuse ground glass opa-
cities (GGOs) with mild uptake (Figure 3B).

Other biopsy-confirmed cases comprised one with
hypermetabolic skin involvement (EN/DS3-4 group;
Figure 2), two with kidney involvement (one each of
EN/DS3-4 and EN/DSS5 groups), two with spleen involve-
ment (one each of EN/DS3-4 and EN/DSS5 groups), and
one with uterus involvement (EN/DSS5 group). All spleen
and kidney involvements showed diffuse uptake and were

accompanied by organ enlargement.

Treatment Outcome According to PET/
CT Pattern

All patients received R-CHOP as a first-line treatment with
curative intent. Six to eight cycles were completed in 23

patients (76.7%), and 22 achieved complete response. The
remaining case was in the EN/DSS5 group, and the patient
initially showed a partial response but reached complete
remission after additional radiotherapy. The overall rate of
complete remission was 75.0% for the Nodal group,
64.3% for the EN/DS3-4 group, and 100% for the EN/
DSS5 group (Table 3).

Seven patients (23.3%) failed to complete chemother-
apy due to CNS progression (one case each for the Nodal
and EN/DS3-4 groups), fatal sepsis from pneumonia or
pulmonary hemorrhage within two cycles (one Nodal and
three EN/DS3-4 group cases; Supplementary Figure 1), or

follow-up loss after the first cycle (one EN/DS3-4 group).

Following first-line treatment, recurrence occurred in
four patients of the Nodal group, one of the EN/DS5
group, and three of the EN/DS3-4 group.

Survival According to PET/CT Pattern
During a median follow-up of 56 months (interquartile
range: 41-75 months), there were 14 cancer-related deaths
(46.7%). Ten of these cases had disease progression or
relapse during or following treatment. Four deaths were
treatment-related, including three in the EN/DS3-4 group
(21.4% rate) and one in the Nodal group (12.5% rate).
Cancer-related deaths occurred significantly more fre-
quently in the Nodal (75.0%) and EN/DS3-4 groups
(50.0%) compared to the EN/DS5 group (12.5%; P =
0.041; Table 3).

Table 3 Treatment Outcome and Survival Status According to FDG PET/CT Pattern

Variables Nodal Group EN/DS3-4 EN/DS5 P value
(n=28) (n=14) (n=8)
Treatment outcome
Completion of first-line R-CHOP 6 (75.0%) 9 (64.3%) 8 (100%) 0.162
- Complete response 6 9 7
- Partial response 0 0 I
Failure to complete first-line R-CHOP 2 (25.0%) 5 (35.7%) 0 (0.0%) 0.162
- Disease progression | | 0
- Treatment-related death | 3 0
- Follow-up loss during treatment 0 | 0
Relapse following complete remission 4 (50.0%) 3 (21.4%) 1 (12.5%) 0.197
Survival status
Cancer-related death 6 (75.0%) 7 (50.0%) 1 (12.5%) 0.041
- Death from relapse or progression 5 (62.5%) 4 (28.6%) 1 (12.5%)
-Treatment-related death I (12.5%) 3 (21.4%) 0 (0.0%)

Abbreviations: FDG, I8F-fluorodeoxyglucose; EN, extranodal; DS, Deauville score.
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Survival analyses revealed that 5-year EFS was worse
for Nodal (25.0%, P = 0.010) and EN/DS3-4 groups
(49.0%, P = 0.076) compared to the EN/DS5 group
(87.5%; Figure 4A). The 5-year OS also was worse for
the Nodal (33.3%, P = 0.010) and EN/DS3-4 groups
(48.2%, P = 0.068) compared to the EN/DS5 group
(87.5%; Figure 4B). In additional analysis using NCCN-
IPI, a known prognostic factor of lymphoma, neither
5-year EFS (48.1% versus 58.3%, P = 0.678; Figure 4C)
nor 5-year OS (54.2% versus 55.6%, P = 0.618;
Figure 4D) significant differences between
patients with high and low to intermediate risk scores.

showed

Discussion

The World Health Organization classifies IVLBCL as
a distinct DLBCL subtype.! FDG PET/CT is a well-
established measure for staging and monitoring treatment
response in DLBCL."" Due to the limited number of cases,
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clinical knowledge of PET/CT findings of IVLBCL is
limited to anecdotal case reports. In this study, we describe
detailed FDG PET/CT features of 30 newly diagnosed
Asian variant IVLBCL patients from a single institute.

The results revealed that 26.7% of the study cohort
displayed prominent hypermetabolic lymphadenopathy,
and the LN biopsy in three of these cases verified
IVLBCL involvement. This finding is significant because,
in contrast to the nodal predilection of DLBCL, IVLBCL
characteristically disseminates to EN sites,'? while LN
involvement represents extravasation by more aggressive
disease.'> We therefore categorized patients with hyper-
metabolic lymphadenopathy as a separate Nodal group.

A second feature that can be used for subject grouping
is lesion FDG intensity, which is linked to patient out-
comes in many types of B cell lymphomas.'* Unlike
DLBCL, which consistently has high FDG uptake,'”
IVLBCL lesions in our patients displayed variable levels
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Figure 4 Kaplan—Meier curves for survival. Event-free survival rate (A) and overall survival rate (B) for the Nodal group, EN/DS3-4 group, and EN/DS5 group. Event-free
survival rate (C) and overall survival rate (D) according to NCCN-IPI scores (high and low to intermediate risk).

Cancer Management and Research 2021:13

7295

Dove:


https://www.dovepress.com
https://www.dovepress.com

Lim et al

Dove

of FDG uptake. Biopsy was used to verify IVLBCL invol-
vement in many of the suspected EN organs. Given these
findings, we divided patients with EN involvement, but
without LN lesions into DS3-4 and DS5 groups.

Compared to the EN/DSS group that showed highly
hypermetabolic focal lesions, PET/CT features of the EN/
DS3-4 group were remarkable in that many involved
organs displayed a diffuse pattern of mild-to-moderate
uptake, similar to that seen in inflammatory or infectious
disease.'® This was most frequent in the bone marrow and
liver. Lung involvement in the EN/DS3-4 group appeared
as bilateral diffuse GGOs with mild uptake or diffuse
consolidations with moderate uptake. Given the non-
specific symptoms and laboratory findings of IVLBCL,"”
the presence of such PET/CT findings could be useful for
selecting diagnostic biopsy sites.

Importantly, survival analysis revealed that patients
with hypermetabolic LN lesions had worse treatment out-
comes and survival compared to patients with high FDG-
uptake EN lesions. This result is consistent with the recog-
nition that LN
IVLBCL with more aggressive behavior."?

However, patients in the EN/DS3-4 group who had EN
disease with mild-to-moderate uptake had worse survival

involvement represents extravasated

outcomes compared to those with high FDG uptake in EN
lesions. Indeed, the EN/DSS5 group demonstrated excellent
S-year EFS and OS. While the survival advantage of this
group is not explained readily, complete response to first-
line chemotherapy was achieved in all subjects of this
group, except for one case with partial response. This
contrasts to the Nodal and EN/DS3-4 groups that showed
only 75.0% and 64.3% partial or complete response,
respectively. The remaining subjects in the latter groups
either progressed or died during treatment. A similar good
treatment response associated with high tumor FDG
uptake was reported previously for non-Hodgkin’s
lymphoma.'® Together, our findings suggest that Asian
variant [IVLBCLs with high glycolytic metabolism respond
better to R-CHOP chemotherapy, and this could contribute
to more favorable treatment outcomes and patient survival.

In our study, patients of the EN/DS3-4 group had worse
survival than those of the EN/DS5 group and were prone to
treatment-related death (21.4%). As an example, an EN/DS3-
4 group patient with lung involvement died of pulmonary
hemorrhage following rituximab infusion at the first cycle
(Supplementary Figure 1). Thus, while the overall 13.3% rate

of treatment-related deaths in our cohort is comparable to the

7.5% previously reported by Shimada et al,* the rate was
greater in the EN/DS3-4 group in our study. In this group,
organs with diffuse moderate uptake might represent dilution
of FDG intensity by IVLBCL cells that are spread across the
tissue via small vessels.” Such tissue spreading is likely to
disturb vital organ function during and after treatment,'**°
causing treatment-related adverse events. A similar explana-
tion was suggested for an inverse relationship between FDG
intensity and prognosis in bile duct cancer with papillary or
periductal infiltrating growth patterns.*'

Together, our findings indicate that hypermetabolic LN
lesions and diffuse mild-to-moderate organ uptake are
associated with poor prognosis in IVLBCL patients.
However, this study is limited by its retrospective design
and relatively small number of study subjects due to the
rarity of the disease. Prospective studies with larger num-
bers of subjects are required to confirm our findings.

Conclusions

FDG PET/CT features in IVLBCL patients include hyper-
metabolic LNs indicating extravasated disease, hypermeta-
bolic lesions limited to EN sites, and diffuse bone marrow,
liver, or lung involvement with mild-to-moderate uptakes.
Patients with hypermetabolic LNs and those with diffuse
mild-to-moderate organ uptake have significantly worse
prognoses. Recognition of these PET/CT patterns can be
useful for identifying IVLBCL patients at greater risk.
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