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Abstract

Background and aims: Psoriasis is an immune-mediated inflammatory disease with increased
risk of myocardial infarction. Preclinical studies in psoriasis models show an association between
chronic inflammation and immune cell proliferation in the spleen and bone marrow (BM). We
sought to test the hypothesis that splenic and BM 18F-fluorodeoxyglucose (18F-FDG) uptake

is heightened in psoriasis and that higher uptake associates with systemic inflammation and
subclinical atherosclerotic disease measures in this cohort.

Methods: Multimodality imaging and biomarker assays were performed in 240 participants (210
with psoriasis and 30 healthy). Splenic and BM uptake was obtained using 18F-FDG positron
emission tomography/computed tomography (PET/CT). Coronary artery plaque characteristics
including non-calcified burden (NCB) and lipid rich necrotic core (LRNC) were quantified using a
dedicated software for CT angiography. All analyses were performed with StatalC 16 (Stata Corp.,
College Station, TX, USA).

Results: Splenic and BM 18F-FDG uptake was increased in psoriasis (vs. healthy volunteers)
and significantly associated with proatherogenic lipids, immune cells and systemic inflammation.
Higher splenic 18F-FDG uptake associated with higher total coronary burden (8=0.37; p<0.001),
NCB (p=0.39; p<0.001), and LRNC (p=0.32; p<0.001) in fully adjusted models. Similar
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associations were seen for BM 18F-FDG uptake in adjusted models (8=0.38; p=0.41; =0.24;
respectively, all p<0.001).

Conclusions: Heightened splenic and BM uptake of 18F-FDG is associated with proatherogenic
lipids, immune cells, inflammatory markers and coronary artery disease. These findings provide
insights into atherogenic mechanisms in psoriasis and suggest that immune cell proliferation in the
spleen and BM is associated with subclinical atherosclerosis.
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1. Introduction:

Atherosclerosis is a multifactorial disease that is being recognized as an inflammatory
process. Infiltration of leukocyte subsets into the arterial wall is a crucial component of
atherogenesis.[1-3] Recent studies indicate that, in conditions of inflammation or metabolic
stress, inflammatory mediators mobilize hematopoietic stem cells (HSCs) from the bone
marrow (BM) to seed and proliferate at extramedullary sites, such as the spleen.[4,

5] In patients without chronic inflammatory disease or active disease, splenic but not

BM metabolic activity independently associates with risk of subsequent major adverse
cardiovascular events (MACE). [6] Studies in humans investigating these relationships in
states of chronic inflammation and the effects of hematopoietic tissue activation on coronary
artery disease (CAD) prior to MACE are limited.

Inflammation may play an active role in hematopoietic proliferation. Increased

cytokine receptor expression on HSCs, proinflammatory remodeling of leukocytes,

and inflammation-driven monocyte splenic egress demonstrate the regulatory role of
inflammation in the spleen and BM niche.[4, 7] Psoriasis is a hyperproliferative cutaneous
skin disorder associated with increased cardiovascular risk and serves as a reliable model
to study inflammatory atherogenesis.[8] Increasing evidence suggests immune dysfunction
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is central to both psoriasis and the development of cardiometabolic diseases such as
atherosclerosis.[9] The associations between splenic and BM 18F-fluorodeoxyglucose
(18F-FDG) uptake with vascular inflammation in psoriasis[10] suggest a role of these
tissues in exacerbating the systemic inflammatory load and, thereby, promoting subclinical
atherosclerosis.

Hematopoietic tissue activation can be measured in the spleen and BM as increased
activity by 18F-fluorodeoxyglucose positron emission tomography/computed tomography
(*8F-FDG-PET/CT). 18F-FDG-PET/CT provides a measure of tissue glycolysis, [11] and
activity is increased in tissues with rapidly proliferating, highly metabolic cells, including
inflammatory cells. [12, 13] Coronary computed tomography angiography (CCTA) is a
valuable tool in capturing early atherosclerosis and characterizing coronary burden beyond
luminal stenosis. [14, 15] CCTA allows for quantification of non-calcified burden and
fibrous and fibrofatty burden, as well as high-risk plaque features such as lipid rich necrotic
core (LRNC). These markers of subclinical atherosclerosis associate with traditional
cardiovascular risk factors in psoriasis and improve with biologic therapy. [14, 15]

We assessed the effects of splenic and BM 18F-FDG uptake on subclinical atherosclerosis
but focused primarily on splenic uptake given that splenic 18F-FDG uptake predicts MACE
in a stable population after adjusting for cardiovascular risk factors [6], is associated with
vascular inflammation in psoriasis [16], and is implicated in heart failure (a state of chronic
inflammation).[17] We aimed to: (1) compare splenic and BM 18F-FDG uptake in psoriasis
and healthy volunteers (HVS), (2) characterize patterns of association between splenic

and BM 18F-FDG uptake and cardiometabolic risk factors, including proatherogenic lipid,
immune, and inflammatory markers, (3) explore differences in those with low and high
splenic or BM 18F-FDG uptake, and (4) characterize associations between splenic and BM
18F_FDG uptake subclinical atherosclerotic disease measures and LRNC.

Materials and methods:

2.1 Study participants

The study included 336 consecutive participants with psoriasis who were 18 years or older
and 106 HVs without psoriasis who were recruited from January 1, 2013 through August 11,
2020. The 235 psoriasis participants and 65 HVs had available 18F-FDG-PET/CT imaging
and coronary computed tomography angiography (CCTA) results (Figure 1). For detailed
inclusion and/or exclusion criteria, as well as clinical and laboratory measurement methods,
please see the Supplementary data.

2.2 18F-FDG-PET/CT imaging: Acquisition and analysis

2.2.1 Acquisition—8F-FDG-PET/CT imaging was performed using one Siemens
Biograph mCT PET/CT 64-slice scanner (Siemens Medical Solutions USA, Malvern,
Pennsylvania) at a single center. After an overnight fast for at least 8 hours, PET/CT
images were acquired approximately 60 minutes (mean: 62 = 1 minutes) [18, 19] after
administration of 10 mCi of 18F-FDG. All patients underwent the same PET CT protocol
with the same team of technologists with a fixed 18F-FDG dose of 10 mCi. Standard bed

Atherosclerosis. Author manuscript; available in PMC 2022 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Patel et al.

Page 4

positions of 3 min each, scanning cranially to caudally, were obtained for each patient.
1.5-mm axial slices were obtained. Patients with a fasting glucose over 200 mg/dl were
excluded.

2.2.2 Image analysis—Splenic and BM 18F-FDG uptake was quantified using
previously published methods with a dedicated PET/CT image analysis program (Extended
Brilliance Workspace (Philips Electronics, Andover, Massachusetts). [20] Splenic 18F-FDG
uptake [6, 21] was measured by placing a single ROl with a volume of 8.0 cm3 within the
homogenous-splenic margin and a single maximum standardized uptake value (SUVmax)
was taken. Bone marrow 18F-FDG uptake was measured by placing ROI over axial sections
within individual vertebrae (T1 to L5) (Figure 2). The average SUVmay of the individual
vertebrae was taken. For analysis and results, splenic and BM 18F-FDG uptake was then
corrected for mean venous background by dividing the spleen and BM tissue SUV s« by the
average supervisor vena cava SUVnean and reported as the target-to-background ratio. Mean
and maximum SUVs were generated using a dedicated PET/CT image analysis program
(Extended Brilliance Workspace (Philips Electronics, Andover, Massachusetts).

2.3 Coronary artery characterization by CCTA

Participants in the psoriasis study underwent CCTA in the same scanner (320-detector
row Aquilion ONE ViSION). Guidelines established by the National Institutes of Health
Radiation Exposure Committee were followed. Scans were performed with retrospective
gating at 120 kV, tube current of 750-850 mA and a gantry rotation time of <420
milliseconds.

2.3.1 CCTA quantification and analysis—Coronary artery characteristics across the
main coronary arteries >2 mm diameter were analyzed using QAngio CT (Medis, The
Netherlands) with high ICC (>0.95). Clear deviations of the software’s automatic contouring
of lumen and outer wall segmentation were edited manually. Total, non-calcified, dense
calcified, fibrous, and fibrofatty coronary burden was calculated by dividing the respective
coronary artery volume by the corresponding segment length and adjusting for mean lumen
intensity. (Figure 2)

2.3.2 Lipid rich necrotic core (LRNC)—Maximum LRNC areas were determined for
each major coronary vessel using a commercially available plaque quantification software
(vascuCAP, Elucid Bioimaging Inc, Boston, MA) and previously described methods.[14, 22]
Segmentations were manually edited only when clear deviations were present. The software
then outputted a plaque characterization, which included maximum LRNC area for each
coronary artery. Both the intrareader and inter-reader variability was low.[14]

Participant with psoriasis with (A) lower or (B) higher than median splenic and bone
marrow 18F-FDG uptake (corrected for mean venous background and reported as target
to background ratio). The left anterior descending coronary artery is shown in both
participants. Blue circle indicates region of interest. Arrow indicates non-calcified plagque
in participants with psoriasis with higher than median splenic and bone marrow 8F-FDG
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uptake. 18F-FDG-PET/CT: 18-fluorine fluorodeoxyglucose positron emission tomography/
computed tomography. CCTA: coronary computed tomography angiography

2.4 Statistical analysis

Values are reported as mean (standard deviation, SD) for parametric variables, median
(interquartile range, IQR) for non-parametric variables, and n (%) for categorical variables.
Statistical significance was assessed by Student’s t-test for parametric variables, Wilcoxon
rank-sum test for nonparametric variables, and Pearson’s x 2 test for categorical variables.
For analyses stratified by 18F-FDG uptake, low uptake was defined as less than or equal to
median and high uptake was defined as greater than median. Multivariable linear regression
analyses were performed to evaluate the associations between splenic or BM 18F-FDG
uptake and coronary artery characteristics with adjustment for Framingham risk score,
treatment of hyperlipidemia and biologic therapy. Standardized p coefficient values were
reported for these analyses with p<0.05 considered significant. All analyses were performed
with StatalC 16 (Stata Corp., College Station, TX, USA).

3. Results

3.1 Characteristics of the psoriasis and healthy volunteer study groups

In the cross-sectional study, 210 psoriasis participants were age and sex matched to 30

HVs (Supplemental Table 1). Psoriasis subjects were middle aged 49.2 (+SD 11.9) years,
predominantly men (64%), and at low cardiovascular risk with a median Framingham risk
score (FRS) of 2.1 (IQR [0.6-6.1]). The psoriasis cohort had significantly higher body

mass index (BMI), high sensitivity C-reactive protein (hsCRP), and GlycA than HVs. On
18F_FDG-PET/CT, the psoriasis cohort had significantly higher splenic and BM 18F-FDG
uptake compared to HVs (Supplemental Figure 1). Finally, subjects with psoriasis also had
higher total coronary artery burden, non-calcified burden (NCB), and dense calcified plaque
burden.

3.2 Association between splenic and BM 18F-FDG uptake and lipid, immune, and
inflammatory parameters

3.2.1 Lipid and lipoprotein parameters—In those with psoriasis, splenic 18F-FDG
uptake negatively correlated with high density lipoprotein (HDL), HDL particle number,
and Apoal (Table 1). BM 18F-FDG uptake negatively correlated with HDL, HDL particle
number, and Apoal but positively correlated with several low density lipoprotein (LDL)
phenotypes including LDL level, LDL particle number, and ApoB (Supplemental Table 2).
Finally, both splenic and BM 18F-FDG uptake positively correlated with the triglyceride to
HDL (TG/HDL) ratio and the triglyceride index (TyG index) in univariable analysis and
remained significant for multivariable analysis adjusting for Framingham risk score, lipid
treatment, and biologic treatment (Supplemental Table 3).

3.2.2 Immune characterization—Splenic 18F-FDG uptake was associated with a
proatherogenic immune phenotype including absolute, classical, and intermediate monocyte
populations. Splenic 18F-FDG uptake was not associated with nonclassical monocytes
(Table 1). BM 18F-FDG uptake correlated with absolute, classical, and intermediate
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monocyte populations as well as with circulating white blood cells, absolute lymphocytes,
and absolute neutrophils. (Supplemental Table 2).

3.2.3 Markers of inflammation—Splenic 18F-FDG uptake significantly correlated with
hsCRP and GlycA as well as proinflammatory cytokines including tumor necrosis factor-
alpha (TNF-a), interferon (IFN)- vy, and IL-6. Similar associations with inflammatory
parameters were seen with BM 18F-FDG uptake, except it was not significantly associated
with TNF-a (Supplemental Table 2).

3.2.4 Tissue activity associations on 18F-FDG-PET/CT—Splenic and BM 18F-
FDG uptake were strongly correlated (Table 1).

3.3. Characteristics of the psoriasis study group stratified by splenic and bone marrow
18F_FDG uptake

3.3.1 Splenic 18F-FDG uptake—Those with higher splenic uptake were more likely to
be on biologic treatment but had no significant differences in psoriasis area severity index
(PASI) score or disease duration. Those with higher uptake also had significantly higher
BMI and non-significant trends towards higher hsCRP and GlycA. Both groups had similar
total and LDL cholesterol. Those with higher splenic uptake also had higher BM uptake as
well as significantly greater prevalence of coronary plaque and high-risk plaque as well as
coronary total burden, NCB, and LRNC area (Table 2).

3.3.2 Bone marrow 18F-FDG uptake—Those with higher BM uptake had a
significantly higher PASI score but did not significantly differ in terms of disease duration

or biologic treatment. Compared to those with lower uptake, subjects with higher BM uptake
were younger and had a higher BMI, hsCRP, and GlycA. Despite having similar total
cholesterol, the higher uptake group had lower HDL and higher LDL levels. The group with
higher BM uptake also had significantly higher splenic uptake on FDG-PET/CT. Though not
significant, the group with higher BM uptake had higher incidence of coronary and high-risk
plaque presence. Subjects with higher BM uptake also had significantly higher coronary
total burden, NCB, and LRNC area on CCTA (Supplemental Table 4).

3.4 Association between splenic and bone marrow 18F-FDG uptake and coronary artery
plaque characteristics in psoriasis

To evaluate the relationship between splenic or BM 18F-FDG uptake and coronary

artery plaque characteristics in psoriasis, associations between tissue 18F-FDG uptake and
CCTA-derived plaque parameters were assessed. In models fully adjusted for Framingham
risk score, treatment of hyperlipidemia and biologic treatment, splenic 18F-FDG uptake
significantly associated with total coronary burden, NCB, fibrous burden, fibrofatty burden,
and LRNC (Table 3A). Similar associations were seen between BM 18F-FDG uptake and
coronary parameters (Table 3B).

3.5 Response to biologic therapy in psoriasis

Psoriasis participants that were biologic naive at baseline, who were started on biologic
therapy, and underwent 8F-FDG PET/CT at 1-year follow-up (n=37) were assessed to
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determine the effect of initiation of biologic therapy on splenic and BM activity. Both
splenic and BM 18F-FDG significantly decreased between baseline and 1 year in these
participants (Supplemental Table 5).

4. Discussion

In this study, we again show that immune cell proliferation (within the spleen and BM)

is elevated in psoriasis[10] and extend these findings by demonstrating that splenic and

BM 18F-FDG uptake associates with cardiometabolic risk factors including proatherogenic
lipid, immune, and inflammatory markers. Furthermore, we show that splenic and BM
18F_FDG uptake predicts coronary plaque structural features (NCB and LRNC). Taken
together, these findings demonstrate that hematopoietic tissue activation, detected by 18F-
FDG uptake, associates with pathogenic chronic inflammatory changes, which in turn relate
to atherosclerotic disease measures and high-risk features of coronary disease in psoriasis.

The majority of HSCs reside in the BM, remaining in a quiescent state until they undergo
activation, proliferation, and differentiation in response to inflammation.[2] For example,
during severe systemic bacterial infection, myeloid cell turn over and granulopoiesis rapidly
increases even in the absence of peripheral cytopenia triggering interferon expansion. [23,
24] This response may be useful to stimulate the innate immune system against infections
through extramedullary hematopoiesis. However, sustained exposure to inflammatory
signals can further perpetuate inflammation through positive feedback between HSCs and
the ongoing inflammatory state, further propagating downstream disease. [25, 26] In fact,
recent studies in humans have shown a relationship between emergency myelopoiesis and
states of ischemia in cardiovascular disease.[6, 21]

In support of these findings, not only was splenic and BM 18F-FDG uptake increased

in psoriasis compared to matched HVs, but those with elevated splenic and BM 18F-

FDG uptake had a more atherogenic coronary profile. This may be in part due to the
association of splenic and BM 18F-FDG uptake with inflammatory markers including
hsCRP, GlycA, IL-6, and IFN-vy that further propagate leukocyte release. While these
findings are consistent with those of Kim et al.[21] and Emami et al. [6], we expand on the
prior observations by demonstrating both splenic and BM 18F-FDG uptake correlated with
proatherogenic immune cells including classical and intermediate monocytes, highlighting
that increased 18F-FDG uptake in the spleen and BM captures immune dysfunction

that likely contributes to atherosclerosis. In addition, splenic and BM 18F-FDG uptake
correlated with proatherogenic lipids, including the TG/HDL ratio and TyG index. Both
the TG/HDL ratio and TyG index have been associated with insulin resistance[27, 28],
diabetes incidence[29], and cardiovascular mortality[29, 30], suggesting a role of splenic
and BM activation in the pre-diabetic state, lipid dysfunction, and subsequent cardiovascular
consequences.

Furthermore, both splenic and BM 18F-FDG uptake associated strongly with both NCB and
LRNC in patients with psoriasis. These associations with high-risk coronary features deviate
from a previous study in patients without chronic inflammatory disease or active malignancy
that found splenic but not BM 18F-FDG uptake independently predicted MACE.[6] Yet, our
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findings are supported by existing literature that describes an additional role of the BM

in exacerbating the inflammatory state in psoriasis. This is supported by our finding that
both splenic and BM 18F-FDG uptake decreases following initiation of biologic treatment in
psoriasis participants. For example, case reports demonstrate psoriasis that remits after BM
transplant in those with malignancies,[31] and, in our previous cohort, we have shown BM
18F_FDG uptake reduces in response to biologic therapy. [18] In addition, our observation
that BM 18F-FDG uptake is associated with neutrophils, white blood cells, and monocytes
suggests that BM 18F-FDG uptake may be capturing proliferation of multiple immune cells
in psoriasis.

This study uses multimodality imaging to understand the interplay among immune

cell activation, various markers of inflammation, metabolic dysfunction and subclinical
atherosclerosis. Next steps of this work should include characterizing the differential effect
of targeted therapies on splenic and BM 18F-FDG uptake and atherosclerotic endpoints

to better understand the role of both tissues in atherosclerosis. In addition, efforts can be
focused on identifying potential immune and inflammatory biomarkers, besides traditional
lipids, that may be useful in guiding statin and biologic therapy in psoriasis.

Our study has several limitations. First, it is a retrospective study and is subject to the
inherent limitations. Further, we aimed to match the psoriasis and HV cohort by age and
sex, which led to unequal cohort sizes that may affect the power of our conclusions. We also
recognize these groups may have had other differences besides age and sex that introduced
bias to the results. In addition, the observed associations between splenic and BM 18F-FDG
uptake with inflammatory cells, cytokines, and imaging markers of atherosclerosis do not
indicate a causal relationship.

4.2 Conclusion:

In conclusion, splenic and bone marrow 18F-FDG uptake is heightened in psoriasis
compared to HVs. Both splenic and BM 18F-FDG uptake is associated with atherogenic
serum based proatherogenic parameters, as well as greater subclinical coronary artery
plague burden and LRNC. Collectively, these findings suggest inflammation driven immune
proliferation plays an important role in atherosclerosis in psoriasis.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights:
. Splenic and bone marrow (BM) uptake represent heightened immune cell
proliferation
. Splenic and BM uptake relate to atherogenic lipid, immune & inflammatory
measures
. Splenic and BM uptake relate to non-calcified burden & lipid rich necrotic
core
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Psoriasis Cohort

336 consecutive participants with
psoriasis and without known
cardiovascular disease recruited from
January 1, 2014 through August 11, 2020.
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Healthy Volunteer cohort

263 with available **F-FDG PET/CT
imaging

Excluded (N=73)
Missing F-FDG PET/CT
imaging

106 consecutive participants without

psoriasis recruited and without known

cardiovascular disease recruited from
January 1, 2014 through August 11, 2020.

Missing (N=28)
Missing CCTA

65 with available *#F-FDG PET/CT imaging
and with available CCTA

Excluded (N=41)
Missing 8F-FDG PET/CT
imaging

235 with available *#F-FDG PET/CT
imaging and with available CCTA

210 with available 18F-FDG PET/CT
imaging and with available CCTA

Excluded (N=25)
25 excluded after age and
sex match

30 with available *F-FDG PET/CT imaging
and with available CCTA

Excluded (N=35)
35 excluded after age and
sex match

Figure 1: Recruitment scheme for the psoriasis and healthy volunteer cohorts.
18F_FDG PET/CT: 18-fluorine fluorodeoxyglucose positron emission tomography/computed

tomography.
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Figure 2:

Measurement of tissue activities by 18F-FDG PET/CT and coronary burden by CCTA.
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Table 1:

Baseline associations between splenic 18F-FDG uptake and lipid, immune, and inflammatory parameters in
psoriasis cohort

| Splenic 18F-FDG uptake

| B | p-value
Lipid and lipoprotein profile | |
Total cholesterol 0.02 0.83
HDL -0.16 0.02
LDL 0.10 0.17
Triglycerides 0.09 0.18
LDL particle number 0.08 0.23
HDL particle number -0.15 0.03
Apoal -0.20 0.004
ApoB 0.11 0.12
Immune characterization | |
White blood cells 0.07 0.32
Absolute lymphocytes 0.09 0.18
Absolute neutrophils 0.02 0.77
Absolute monocytes 0.47 <0.001
Classical monocytes 0.27 0.004
Nonclassical monocytes -0.18 0.17
Intermediate monocytes 0.44 <0.001
Inflammatory markers | |
hsCRP 0.17 0.02
GlycA 0.24 0.001
TNF-a 0.16 0.04
IFN-y 0.15 0.04
IL-6 0.19 0.01
18F-FDG PET/CT TBR | |
Bone marrow uptake | 0.81 | <0.001

a'/}value<0.05 deemed significant.

HDL: high density lipoprotein. LDL:low density lipoprotein.
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Baseline characteristics in psoriasis cohort stratified by median splenic 18F-FDG uptake

Table 2:

Splenic 18F-FDG uptake (N=210)

Parameter Low uptake N=105 | High uptake N=105 | p-value
Clinical characteristics

Age, years 48.1 (11.7) 50.3 (12.1) 0.18
Sex, male 68 (65) 67 (64) 0.89
Body mass index 28 (25-30) 30 (26-36) 0.002
Current smoker, n 13 (12) 12 (11) 0.83
Hypertension, n 27 (26) 39 (37) 0.07
Type 2 diabetes, n 7(7) 10 (10) 0.45
Hyperlipidemia, n 40 (38) 50 (48) 0.16
Lipid lowering medication, n 31 (30) 37 (35) 0.38
Hypertension treatment, n 21 (20) 32 (30) 0.08
Diabetes treatment, n 6 (6) 10 (10) 0.30
Psoriasis characteristics

PASI score 5.8 (2.9-9.8) 6.0 (3.2-10.6) 0.51
Disease duration, years 20.4 (13.6) 22.3(14.2) 0.31
Topical treatment, n 67 (64) 62 (59) 0.44
Phototherapy, n 18 (17) 11 (10) 0.37
Systemic treatment, n 16 (15) 11 (10) 0.30
Biologic treatment, n 25 (24) 40 (38) 0.02
Clinical and lab values

Systolic blood pressure, mm Hg 124 (111-132) 122 (112-131) 0.96
Diastolic blood pressure, mmHg 72.5 (66-78) 72 (66-79) 0.73
hsC-reactive protein, mg/dL 1.8 (0.7-3.5) 2.2(0.9-4.7) 0.21
GlyA, umol/L 391 (361-433) 413 (356-466) 0.12
HOMA-IR 2.5 (1.6-4.2) 3.5(1.9-6.1) 0.008
Framingham risk score 1.9 (0.5-5.1) 2.9 (0.7-7.5) 0.19
Lipid and lipoprotein profile

Total cholesterol, mg/dL 176 (153-204) 184 (165-207) 0.13
LDL cholesterol, mg/dL 95 (82-124) 107 (86-120) 0.27
HDL cholesterol, mg/dL 51 (46-67) 50 (42-62) 0.27
Triglycerides, mg/dL 98 (79-128) 110 (73-187) 0.15
LDL particle number 1120 (868-1418) 1194 (930-1470) 0.23
HDL particle number 34 (31-40) 33 (30-38) 0.09

18F-FDG PET/CT TBR uptake

Atherosclerosis. Author manuscript; available in PMC 2022 December 01.

Page 16



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Patel et al.
Splenic 18F-FDG uptake (N=210)

Parameter Low uptake N=105 | High uptake N=105 | p-value
Clinical characteristics
Bone marrow uptake 1.4 (1.2-1.5) 1.9 (1.6-2.1) <0.001
Splenic uptake 1.2 (1.1-1.3) 1.7 (1.5-1.9) <0.001
Coronary artery characteristics
Plague presence 78 (29.5%) 90 (39.5%) 0.02
High risk plague presence 45 (17.0%) 55 (24.3%) 0.05
Total burden, mm2 1.11 (0.36) 1.37 (0.66) 0.001
Non-calcified burden, mm? 1.06 (0.40) 1.30 (0.62) 0.002
Dense-calcified burden, mm? 0.08 (0.13) 0.07 (0.16) 0.84
Lipid rich necrotic core area, mm? 4.43 (2.40) 6.97 (5.48) <0.001

Page 17

Less than or equal to median is defined as low uptake, above median defined as high uptake. Values reported as mean (SD) for parametric variables,

median (IQR) for non-parametric continuous variables, and n (%) for categorical variables. p-value<0.05 deemed significant.

HDL: high density lipoprotein. LDL: low density lipoprotein. HOMA-IR: homeostatic model assessment for insulin resistance. PASI: psoriasis area

severity index.
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Table 3:

Associations between splenic and BM 18F-FDG uptake and coronary artery plaque characteristics

Page 18

Total burden Non-calcified Dense-calcified Fibrous burden Fibrofatty Lipid rich
burden burden burden necrotic core
| B |p—value| B | p-value | B |p—value| B | p-value | B | p-value | B | p-value
(A) Spleen |
Unadjusted 0.40 | <0.001 0.41 <0.001 -0.03 0.73 0.26 | <0.001 0.31 <0.001 0.35 <0.001
Adjusted 0.37 | <0.001 0.39 <0.001 -0.06 0.37 0.25 0.001 0.29 <0.001 0.32 <0.001
(B) Bone
marrow
Unadjusted 0.37 | <0.001 0.39 <0.001 -0.14 0.06 0.28 | <0.001 0.30 <0.001 0.27 <0.001
Adjusted 0.38 | <0.001 0.41 <0.001 -0.10 0.16 0.26 | <0.001 0.31 <0.001 0.24 <0.001

Coronary burden presented as an average burden measured in the left anterior descending, left circumflex and right coronary arteries. p-value<0.05

deemed significant. Adjusted: Model adjusted for framingham risk score, treatment of hyperlipidemia and biologic therapy.
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