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Purpose: This study aimed to assess COVID-19’s effects on vascular inflammatory response, by evaluating 18-Fluorodeoxyglucose
("®F-FDG) uptake via positron emission tomography/computed tomography (PET/CT) in the artery of diffuse large B cell lymphoma
(DLBCL) patients before and after infection with COVID-19.

Patients and Methods: Thirty-five DLBCL patients administered the chemotherapy regimen R-CHOP and examined by oncological
"E-FDG PET/CT imaging twice from August 2022 to February 2023 for pre-treatment evaluation or assessment of treatment efficacy
were enrolled. Seventeen patients were confirmed with COVID-19 within the study period. Arterial wall FDG uptake was semi-
quantitatively analyzed as TBR (target-to-blood pool ratio) in 14 different vascular regions using oncological '*F-FDG PET/CT. Based
on COVID-19 course and the two PET/CT scans, we further analyzed time-related FDG uptake for vascular walls in DLBCL patients
with COVID-19.

Results: Arterial TBRs were higher in the last PET/CT examination than previous ones in all patients with or without COVID-19.
Besides the ascending aorta, ATBR (last PET/CT scanning’s TBR minus previous PET/CT scanning’s TBR) were not significantly
different between the COVID-19 and Control groups. However, cases scanned <30 days from infection had remarkably higher ATBRs
in comparison with those assessed >30 days post-infection in the COVID-19 group (p<0.05). A moderate inverse correlation was
observed between AGlobal TBR (last PET/CT scanning’s average TBR value minus previous PET/CT scanning’s average TBR value)
and time distance from COVID-19 onset to '*F-FDG PET/CT scan (Spearman’s tho=—0.591, P=0.012). Interestingly, there were no
differences of changes of TBR between different purpose of PET/CT examination group.

Conclusion: This work firstly suggested vascular inflammation is elevated in the early post-COVID-19 phase in DLBCL cases
compared with prolonged post-COVID-19 phase or controls. Increasing attention should be paid to these patients and the protection of
their vascular function and complications in early COVID-19.

Keywords: '*F-FDG PET/CT, vascular inflammation, COVID-19, endothelial dysfunction, non-Hodgkin lymphoma

Introduction
Coronavirus disease 2019 (COVID-19), a disease resulting from infection with severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), has a wide range of clinical patterns, from minimal to no symptoms, to mild symptoms,

to severe infection, and to critical condition."? Previous findings indicated that inflammatory responses can exacerbate
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disease progression and magnify clinical manifestations in COVID-19.> The SARS-CoV-2 virus mostly affects the
lung, but also dysregulates the immune system causing systemic inflammatory response, endothelial function impair-
ment and coagulopathy, which predisposes to systemic complications such as hematologic and vascular events.*
COVID-19 can lead to immune disruption, renin-angiotensin-aldosterone (RAA) function and thrombotic balance,
which all converge to vascular function impairment as a shared pathway.”® Cancer cases show high susceptibility to
COVID-19 and associated mortality because of immunodeficiency. 18-Fluorodeoxyglucose positron emission tomo-
graphy/computed tomography (‘*F-FDG PET/CT), is originally an important method for diagnosing and assessing
oncological indications and is currently recommended in various types of cardiovascular inflammatory response and
infections, representing a possible factor for predicting outcomes in various settings.”® Glucose transporters are
overexpressed in induced inflammatory cells, whose affinity for deoxyglucose is enhanced by cytokine and growth
factor release at the injury site.” In patients with lymphoma, repeated oncological PET/CT scans are often required to
assess the disease condition.'® Could we evaluate tumors and observe the inflammatory response to COVID-19 in
blood vessels simultaneously? This study aimed to investigate the effects of inflammatory response induced by
COVID-19 on the vascular level, by examining the change of FDG uptake between two PET/CT examinations in
different vascular regions of the same patient.

Methods

Patients

We conducted a retrospective analysis of diffuse large B cell lymphoma (DLBCL) cases administered the chemotherapy
regimen R-CHOP and examined by oncological '®F-FDG PET/CT twice between August 2022 and February 2023 for
pre-treatment evaluation or assessment of treatment efficacy. Patients administered radiotherapy were excluded. CHOP
comprised cyclophosphamide (750 mg/m?), doxorubicin (50 mg/m?) and vincristine (1.4 mg/m?), all administered
intravenously on day 1, plus prednisolone (100 mg/m?) injected intravenously on days 1 to 5. Rituximab was
administered at 375 mg/m®. A chemotherapy cycle lasted 3 weeks. All patients were assessed for COVID-19 within
the study period and the time from SARS-CoV-2 infection to last PET/CT examination and next cycle chemotherapy
were recorded. Similarly, all patients were given symptomatic treatment to protect gastric mucosa and liver function, stop
vomiting, and nourish myocardium. Throat swabs with positive COVID-19 test were used for real-time reverse
transcription-polymerase chain reaction (RT-PCR).

'8F-FDG PET/CT Imaging

'"®F-FDG PET/CT was performed after >12 h of fasting, with controlled glycemia; no patient showed blood glucose level
above 11.1 mmol/L prior to injection. FDG was administered by intravenous injection (4.44 MBg/kg), followed by
scanning | h after injection using Philips Ingenuity TF PET/CT. Low-dose CT scans in supine patients were utilized for
attenuation correction and image fusion. The patients were injected no CT contrast agent. PET data reconstruction
utilized the iterative proprietary BLOB-OS-TF algorithm from the PET/CT scanner’s manufacturer.

Image Analysis

Regions of interest (ROIs) around the arterial wall were delineated manually along the whole artery in consecutive
axial sections at 4-mm intervals, minimizing the odds of including bordering FDG uptake in an ROI. Metabolic
activities in the arterial ROIs were assessed by maximum standardized uptake value (SUVmax), for the carotid artery,
subclavian artery, axillary artery, thoracic and abdominal aortas, and iliac and femoral arteries; bilateral arteries were
assessed twice and all 3 parts of the thoracic aorta were considered. An ROI was delineated in the center of the blood
pool of the inferior cava vein to generate a venous SUVmean value. Each arterial target-blood pool ratio (TBR) was
obtained as arterial SUVmax divided by the inferior vena cava’s SUVmean.'' Overall, 14 TBRs were calculated.
Global TBR was the sum of TBRs for all above TBRs divided by 14. ATBR was last PET/CT TBR minus the first
PET/CT TBR.
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Statistical Analysis

Continuous data are mean+tstandard deviation (SD) or median (interquartile range), and were compared by the unpaired
two-sample Wilcoxon rank-sum (Mann—Whitney) test, Student’s #-test or Paired #-test, as appropriate. Categorical
variables were presented as number and percentage and compared by the Fisher’s exact test. Pearson’s correlation
coefficients (r) were derived to investigate possible associations among continuous data. Two-sided P<0.05 indicated
statistical significance. SPSS 26.0 was utilized for data analysis.

Results

Thirty-five individuals meeting the eligibility criteria were included. Mean patient age was 57.06+£12.23 years, and there
were seventeen males (48.6%). Eight patients had hypertension (22.9%), and three had diabetes (8.57%). Twenty-five
patients had first PET/CT scan for pre-treatment evaluation and second PET/CT scan for efficacy evaluation after 4 cycles
of chemotherapy. Ten patients had first PET/CT scan for efficacy evaluation following 4 cycles of chemotherapy
and second PET/CT scan for efficacy evaluation after 8 cycles. In total, 17 patients had COVID-19.

BMI (body mass index), age, fasting blood-glucose, history of hypertension and diabetes, and purpose of PET/CT
were comparable between COVID-19 cases and Controls (P>0.05), as shown in Table 1. Also, there was no difference in
clinical staging of lymphoma based on Ann Arbor classification between COVID-19 cases and Controls. Arterial TBR
was higher after 4 cycles of chemotherapy in all patients with or without COVID-19 (Table 2). Besides the ascending
aorta, other arterial ATBR values were similar in the COVID-19 and Control groups (Table 3).

In the COVID-19 group, times from COVID-19 onset to last PET/CT examination were recorded. Median time
between COVID-19 onset and last PET/CT was 23.5 days, meanwhile, median time from COVID-19 onset to next cycle
chemotherapy was 5 days. Ten of the patients had an interval <30 days between COVID-19 infection and last PET/CT
scan, with a median time of 15.1 days. The remaining seven patients had an interval of more than 30 days between
COVID-19 infection and last PET/CT scan, with a median time of 50.57 days. Between <30 days and >30 days group,
there was no difference of the median time from COVID-19 onset to next cycle chemotherapy. BMI, age, fasting blood
glucose, history of hypertension and diabetes, purpose of PET/CT, clinical staging of lymphoma and severity of COVID-
19 based on NIH COVID-19 Treatment Guidelines were comparable between different groups based on times from
COVID-19 onset to last PET/CT (P£>0.05), as shown in Table 4. TBRs were also higher for the last PET/CT versus the

Table | Clinical Features of DLBCL Cases

All Patients COVID-19 Controls P value
(N=35) (N=17) (N=18)

General parameters
Age (years) 57.06+12.23 57.12+13.26 57.00+11.55 0.978
Female/Male 18/17 8/9 10/8 0.877
BMI (kg/m?) 24.20+3.74 24.00+3.44 24.38+4.10 0.773
HTN 8(22.9%) 3(17.6%) 5(27.8%) 0.619
DM 3(8.57%) 1(5.88%) 2(11.11%) 0.581
FBG (mmol/L) 6.53+1.57 6.34+1.42 6.69+1.73 0.522
Ann Arbor stage of lymphoma
1+l 10(28.57%) 4(23.53%) 6(33.33%) 0.521
N+1v 25(71.43%) 13(76.47%) 12(66.67%) 0.521
A/B 29/6 16/1 13/5 0.086
PET/CT indication
0—4th cycles of chemotherapy 25(71.4%) 13(76.5%) 12(66.7%) 0.521
4-8th cycles of chemotherapy 10(28.6%) 4(23.5%) 6(33.3%) 0.521
Time from COVID-19 onset to last '8F-FDG PET/CT (days) - 23.5(8, 45) -
Time from COVID-19 onset to next cycle chemotherapy (days) 5(0, 9)
Severity of COVID-19 mild/moderate/severe/critical 12/5/0/0

Abbreviations: BMI, body mass index; HTN, hypertension; DM, diabetes; FBG, fasting blood-glucose.
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Table 2 '8F-FDG PET/CT Data of DLBCL Cases After 4 Cycles of Chemotherapy

COVID-19 (N=17) Controls (N=18)
First Time Second Time P value First Time Second Time P value

Right carotid artery’s TBR 0.81%0.11 0.99£0.13 <0.001 0.89+0.17 1.04+0.13 <0.001
Left carotid artery’s TBR 0.74+0.14 0.91+0.15 <0.001 0.78+0.12 0.90+0.15 0.018

Right subclavian artery’s TBR 0.98+0.17 1.15£0.18 <0.001 0.96+0.18 1.10£0.18 <0.001
Left subclavian artery’s TBR 0.76+0.10 0.97%0.11 0.004 0.82+0.12 0.95+0.21 0.007

Right axillar artery’s TBR 0.73+0.16 0.81+0.16 0.004 0.69+0.12 1.10£0.18 <0.001
Left axillar artery’s TBR 0.72+0.14 0.88+0.11 <0.001 0.71%0.13 0.86+0.14 <0.001
Ascending Aorta’s TBR 1.25+0.14 1.43+0.14 <0.001 1.24+0.19 1.50+0.21 <0.001
Aortic arch’s TBR 1.20£0.19 1.41£0.18 <0.001 1.24+0.25 1.41£0.23 <0.001
Descending aorta’s TBR 1.28+0.14 1.44+0.13 <0.001 1.27+0.21 1.49+0.22 <0.001
Abdominal aorta’s TBR 1.25+0.2 1.42+0.19 <0.001 1.24+0.22 1.41+0.24 0.002

Right iliac artery’s TBR 1.09£0.14 1.22+0.22 0.008 1.02+0.23 1.25+0.28 <0.001
Left iliac artery’s TBR 1.08+0.17 1.25+0.19 <0.001 1.04£0.17 1.23+0.20 <0.001
Right femoral artery’s TBR 0.91+0.14 1.08+0.17 <0.001 0.910.14 1.04£0.19 <0.001
Left femoral artery’s TBR 1.05+0.15 1.17+0.20 <0.001 0.97£0.17 1.13+£0.20 <0.001
Global TBR 0.99+0.11 1.15+0.10 <0.001 0.99+0.14 1.16+0.15 <0.001

Abbreviation: TBR, target-to-blood pool ratio.

Table 3 TBR Changes Between COVID-19 Cases and Controls

COVID-19 (N=17) | Controls (N=18) | P value
Right carotid artery’ ATBR 0.19(0.11, 0.25) 0.14(0.06, 0.24) 0.369
Left carotid artery’s ATBR 0.17(0.08, 0.23) 0.09(0.02, 0.15) 0.083
Right subclavian artery’s ATBR 0.15(0.07, 0.21) 0.17(0.06, 0.24) 0.708
Left subclavian artery’ ATBR 0.14(0.09, 0.39) 0.12(0.03, 0.19) 0.245
Right axillar artery’s ATBR 0.14(0.06, 0.19) 0.13(0.09, 0.18) 0.858
Left axillar artery’s ATBR 0.12(0.08, 0.25) 0.14(0.07, 0.23) 0.832
Ascending aorta’s ATBR 0.18+0.09 0.26+0.14 0.046
Aortic arch’s ATBR 0.14(0.05, 0.24) 0.13(0.05, 0.13) 0.987
Descending aorta’s ATBR 0.14(0.09, 0.20) 0.23(0.13, 0.31) 0.072
Abdominal aorta’s ATBR 0.27(0.07, 0.34) 0.21(0.17, 0.39) 0.287
Right iliac artery’s ATBR 0.13(0.05, 0.26) 0.22(0.11, 0.35) 0.232
Left iliac artery’s ATBR 0.16(0.12, 0.22) 0.20(0.10, 0.29) 0.613
Right femoral artery’s ATBR 0.18(0.10, 0.25) 0.15(0.07, 0.17) 0.245
Left femoral artery’s ATBR 0.11(0.05, 0.21) 0.17(0.10, 0.23) 0.463
AGlobal TBR 0.17+0.07 0.17+0.09 0.958

Abbreviation: ATBR, last PET/CT’s TBR minus the first PET/CT’s TBR.

first PET/CT in patients of both groups of COVID-19 cases (Table 5). In the left carotid, right subclavian, left subclavian
and left iliac arteries, and ascending and descending aortas, ATBRs were significantly higher in patients with <30 days
between COVID-19 infection and last PET/CT scan compared with the >30 days group. Particularly, AGlobal TBR was
significantly higher in the <30 days group (P<0.05)(Table 6). As shown in Figure 1, AGlobal TBR was moderately
correlated with time from COVID-19 onset to '*F-FDG PET/CT scan (Spearman’s rho —0.591, P=0.012). Interestingly,
there were no differences in ATBR between the cumulative chemotherapy dose groups (P>0.05)(Table 7). Figure 2 shows
a representative DLBCL case with COVID-19 imaged by '*F-FDG PET/CT examination prior to and after infection.

Discussion
This retrospective study firstly investigated vascular inflammation in DLBCL patients with COVID-19 assessed twice by
fourteen different vascular FDG uptake evaluations. Although changes in Global TBR were similar in the COVID-19 and
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Table 4 Clinical Characteristics of DLBCL Cases with COVID-19
COVID-19 (N=17) | <30 Days (N=10) | >30 Days (N=7) | P value
General parameters
Age (years) 57.12+13.26 58.7+12.98 54.86+14.36 0.573
Female/Male 8/9 4/6 4/3 0.486
BMI (kg/m?) 24.00+3.44 2431341 23.58+3.71 0.679
HTN 3(17.6%) 3 0 0.228
DM 1(5.9%) | 0 1.000
FBG (mmol/L) 6.3411.42 6.65+1.72 5.91+0.76 0.308
Ann Arbor stage of lymphoma
1+ 4(23.53%) 3(30%) 1(14.29%) 0.452
+1v 13(76.47%) 7(70%) 6(85.71%) 0.452
A/B 16/1 10/0 6/1 0.218
PET/CT indication
0—4th cycles of Chemotherapy 13(76.5%) 7(70%) 6(85.7%) 0.452
4-8th cycles of Chemotherapy 4(23.5%) 3(30%) 1(14.3%) 0.452
Time from COVID-19 onset to last PET/CT (days) 23.5(8, 45) 15.10£9.78 50.57+10.39 0.001
Time from COVID-19 onset to next cycle chemotherapy (days) | 5(0, 9) 0(0, 5.75) 7(5, 10) 0.07
Severity of COVID-19 mild/moderate/severe/critical 12/5/0/0 8/2/0/0 4/3/0/0 0.309

Abbreviations: BMI, body mass index; HTN, hypertension; DM, diabetes; FBG, fasting blood-glucose.

Table 5 '8F-FDG PET/CT Findings Between Different Groups Based on Time Interval from COVID-19 Onset to Last PET/CT

<30 Days >30 Days
First Time Second Time P value First Time Second Time P value

Right carotid artery’s TBR 0.81+0.13 1.01£0.15 0.001 0.81+0.08 0.960.11 0.013
Left carotid artery’s TBR 0.69+0.13 0.94+0.12 0.001 0.80+0.15 0.86+0.19 0.175
Right subclavian artery’s TBR 0.97+0.18 1.21£0.17 0.001 0.98+0.16 1.07£0.17 0.012
Left subclavian artery’s TBR 0.72+0.10 0.99+0.11 0.004 0.82+0.07 0.95+0.11 0.07

Right axillar artery’s TBR 0.67+0.13 0.84+0.17 0.001 0.71+0.12 0.76+0.14 0.487
Left axillar artery’s TBR 0.72+0.14 0.87+0.13 0.004 0.73+0.16 0.88+0.06 0.014
Ascending aorta’s TBR 1.21£0.14 1.42+0.14 0.001 1.3240.12 1.45+0.15 0.003
Aortic arch’s TBR 1.15£0.22 1.39£0.20 0.001 1.2610.13 1.44£0.15 0.001
Descending aorta’s TBR 1.25+0.16 1.45+0.16 0.001 1.33£0.11 1.4310.10 0.003
Abdominal aorta’s TBR 1.19£0.17 1.37£0.16 0.001 1.331£0.22 1.50£0.21 0.05

Right iliac artery’s TBR 1.08+0.15 1.23+0.21 0.013 1.10£0.15 1.21£0.23 0.248
Left iliac artery’s TBR 1.13£0.18 1.3310.17 0.001 1.0240.15 1.13£0.17 0.014
Right femoral artery’s TBR 0.89+0.15 1.06£0.17 0.001 0.93+0.14 1.11£0.18 0.013
Left femoral artery’s TBR 1.0240.14 1.1840.16 0.001 1.09£0.19 1.15£0.26 0.199
Global TBR 0.9610.11 1.16£0.10 0.001 1.0240.10 1.14£0.11 0.001

Abbreviation: TBR, target-to-blood pool ratio.

Control groups, patients with time from COVID-19 onset to last PET/CT scan <30 days had markedly higher values than

the >30 days group. In addition, a negative correlation was determined between AGlobal TBR and time from COVID-19
onset to '*F-FDG PET/CT scan. Interestingly, TBRs for all vascular regions and Global TBRs were higher at the last
PET/CT scan compared with the first one, but different groups based on chemotherapy cycles had no significant

differences. This excludes the effect of chemotherapy on FDG uptake by the vascular wall. These data suggest that
DLBCL patients scanned by '*F-FDG PET/CT less than 30 days post-COVID-19 infection have enhanced vascular

inflammation compared with the >30 days group.

Growing evidence reveals systemic inflammatory response and vascular damage caused by COVID-19, especially in

lung and brain blood vessels.'? Endothelial cells are directly infected by the virus or damaged by the immune response
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Table 6 Target-to-Blood Pool Ratio Changes Between Different Groups Based on
Time Interval from COVID-19 Onset to Last PET/CT

<30 Days >30 Days P value
Right carotid artery ATBR 0.20+0.05 0.160.12 0.309
Left carotid artery ATBR 0.19(0.16, 0.33) 0.06(0.00, 0.16) 0.005
Right subclavian artery ATBR 0.24+0.17 0.08+0.06 0.03
Left subclavian artery ATBR 0.20(0.12, 0.42) 0.08(0.00, 0.20) 0.003
Right axillar artery ATBR 0.20(0.15, 0.26) 0.06(—0.17, 0.17) 0.270
Left axillar artery ATBR 0.13(0.10, 0.22) 0.10(0.06, 0.27) 0.669
Ascending aorta ATBR 0.22+0.09 0.13+0.07 0.039
Aortic arch ATBR 0.16(0.05, 0.25) 0.14(0.02, 0.17) 0.601
Descending aorta ATBR 0.19(0.14, 0.27) 0.10(0.06, 0.14) 0.014
Abdominal aorta ATBR 0.29(0.14, 0.34) 0.07(—0.06, 0.34) 0.109
Right iliac artery ATBR 0.16(0.08, 0.25) 0.06(—0.11, 0.28) 0.536
Left iliac artery ATBR 0.20(0.16, 0.24) 0.12(0.06, 0.14) 0.014
Right femoral artery ATBR 0.17(0.10, 0.24) 0.18(0.06, 0.29) 0.055
Left femoral artery ATBR 0.17(0.10, 0.22) 0.06(0.06, 0.19) 0.962
AGlobal TBR 0.20+0.07 0.12+0.05 0.015

Abbreviation: ATBR, last PET/CT TBR minus the first PET/CT TBR.

involving inflammation, which triggers vascular leakage and activates coagulation and results in thrombosis and vascular
occlusion.'® Excessive secretion of cytokines and exacerbated neutrophilic host immune response to COVID-19 causes
neutrophil infiltration into endothelial cells.'* Impaired vascular function might result in serious complications, including
arterial thrombosis, venous thrombosis, and coronary and aortic dissection.'” Vascular involvement is commonly reported
in COVID-19 cases, and even COVID vaccines may cause transient endothelial dysfunction.'® Moreover, cancer patients
are more likely to show corresponding vascular complications after COVID-19 infection due to immune deficiency
resulting from the tumor and/or chemotherapy. '*F-FDG PET/CT is a noninvasive tool for the diagnosis and monitoring
of malignancies and infections.'” In acute infection, neutrophils rely on anaerobic glycolysis for the maintenance of
cellular activities, and inflammation induces the production of cytokines and causes inflammatory cells to express high
levels of glucose transporters.'® Therefore, '*F-FDG PET/CT that detects inflammation in the whole body might help
assess vascular anomalies in individuals affected by COVID-19.

However, limited reports examining whole body '*F-FDG PET/CT in individuals with post-acute COVID-19 revealed
anomalies mostly in the lungs, bone marrow, vascular wall, and joints versus healthy controls.'” Sollini et al utilized

R=-0.591,P=0.012

0.4+

0.3

AGlobal TBR

0.0 T T T 1
0 20 40 60 80

Time distance from COVID-19 onset to last PET/CT(days)

Figure | Relationship between AGlobal TBR and time interval between COVID-19 onset and last |8F-FDG PET/CT. Relationship between changes in Global TBR and time
interval between COVID-19 onset and last 18F-FDG PET/CT scan of |7 patients with DLBCL suffered from COVID-19. A moderate inverse correlation was found between
AGlobal TBR and time elapsed between COVID-19 onset and |8F-FDG PET/CT scan (Spearman’s rho —0.591, P=0.012).
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Table 7 Target-to-Blood Pool Ratio Changes Between Different Chemotherapy

Stages at '8F-FDG PET/CT Examination

0-4th Cycles of 4-8th Cycles of P value
Chemotherapy Chemotherapy
(N=25) (N=10)

Right carotid artery ATBR 0.19(0.10, 0.25) 0.13(0.05, 0.20) 0.321
Left carotid artery ATBR 0.16(0.05, 0.20) 0.12(0.02, 0.14) 0.287
Right subclavian artery ATBR 0.19(0.07, 0.23) 0.14(0.04, 0.23) 0.529
Left subclavian artery ATBR 0.14(0.07, 0.21) 0.13(0.03, 0.25) 0.872
Right axillar artery ATBR 0.14(0.08, 0.19) 0.12(0.04, 0.17) 0.439
Left axillar artery ATBR 0.13(0.08, 0.24) 0.12(0.00, 0.23) 0.706
Ascending aorta ATBR 0.20(0.13, 0.29) 0.25(0.13, 0.36) 0.439
Aortic arch ATBR 0.14(0.05, 0.25) 0.13(0.02, 0.17) 0.377
Descending aorta ATBR 0.18(0.11, 0.28) 0.19(0.09, 0.30) 0.872
Abdominal aorta ATBR 0.21(0.13, 0.34) 0.24(0.12, 0.42) 0.553
Right iliac artery ATBR 0.19(0.13, 0.23) 0.22(0.11, 0.44) 0.186
Left iliac artery ATBR 0.13(0.04, 0.26) 0.15(0.07, 0.35) 0.843
Right femoral artery ATBR 0.15(0.07, 0.21) 0.15(0.10, 0.23) 0.843
Left femoral artery ATBR 0.15(0.07, 0.21) 0.18(0.05, 0.20) 0.957
AGlobal TBR 0.17+0.08 0.17+0. 08 0.944

Abbreviation: ATBR, last PET/CT TBR minus the first PET/CT TBR.

"E_.FDG PET/CT to assess persistent inflammation in adults who recovered from COVID-19 but had unexplained
symptoms for >30 days.?° In the COVID-19 group, FDG uptake in various aortic regions and the right iliac and femoral

arteries (reflected by TBRs) showed significant elevations compared with the control group, indicating COVID-19 may

be responsible for such persistent inflammation. A further COVID-19 trial assessing aortic inflammation and the

associated time-dependent trend revealed index aortic segment TBR (IAS-TBR) was moderately associated with high-
sensitivity CRP and time between admission and FDG PET/CT. IAS-TBR was markedly elevated in individuals imaged

<60 days from admission compared with control cases, and returned to levels similar to control values at >60 days

-y -y
A % B .
. ¥ 4
f’ .

Figure 2 A DLBCL case with COVID-19 imaged by 18F-FDG PET/CT examination prior to and after infection. (A) Sagittal PET images after infection and (B) before
infection by SARS-CoV-2 in a 55-year-old male patient with DLBCL. Red arrows indicate diffuse increased I8F-FDG uptake on the aortic wall area after COVID-19 infection.
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following admission for COVID-19. As COVID-19 may cause important damage to the whole body, whole body FDG
PET/CT scan might help evaluate the disease extent and quantify disease severity in diverse organs,?' particularly in
immunodeficient individuals, eg, patients with cancer or autoimmune diseases.

This study had potential limitations. First, the present study had a retrospective design and examined COVID-19’s
effects on the vascular wall in a group of patients administered the same chemotherapy regimen for DLBCL during two
'"F_.FDG PET/CT examinations. Although vascular inflammation due to COVID-19 was firstly observed by oncological
"E_.FDG PET/CT, large prospective multicenter trials are warranted to validate the current results. Indeed, a small
sample size was used, although we took into account confounding factors such as chemotherapy and examination time, to
finally conclude that COVID-19 can enhance vascular inflammation during chemotherapy in DLBCL patients.

Conclusion

In conclusion, increasing attention should be paid to immunodeficient patients and the protection of their vascular
function and complications during COVID-19, testing for stroke, pulmonary embolism, acute myocardial infarction and
so on. Although the observed mild vascular inflammation may not produce clinical symptoms, it also requires further
investigation.
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