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Abstract
BACKGROUND
Gout, caused by hyperuricemia and subsequent deposition of aggregated monosodium urate crystals (MSU) in the joints or extra-articular regions, is the most common inflammatory arthritis. There is increasing evidence that gout is an independent risk factor for hypertension, cardiovascular disease progression and mortality.

AIM
[bookmark: OLE_LINK36]To evaluate if dual energy computed tomography (DECT) could identify MSU within vessel walls of gout patients, and if MSU deposits within the vasculature differed between patients with gout and controls. This study may help elucidate why individuals with gout have increased risk for cardiovascular disease.

METHODS
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]31 gout patients and 18 controls underwent DECT scans of the chest and abdomen. A material decomposition algorithm was used to distinguish regions of MSU (coded green), and calcifications (coded purple) from soft tissue (uncoded). Volume of green regions was calculated using a semi-automated volume assessment program. Between-group differences were analyzed using Mann-Whitney U exact test and nonparametric rank regression.

RESULTS
Gout patients had significantly higher volume of MSU within the aorta compared to controls [Median (Min-Max) of 43.9 (0-1113.5) vs 2.9 (0-219.4), P = 0.01]. Number of deposits was higher in gout patients compared to controls [Median (Min-Max) of 20 (0-739) vs 1.5 (0-104), P = 0.008]. However, the difference was insignificant after adjustment for age, gender, history of cardiovascular disease and diabetes. Increased age was positively associated with total urate volume (rs = 0.64; 95% confidence interval: 0.43-0.78). 

CONCLUSION
This pilot study showed that DECT can quantify vascular urate deposits with variation across groups, with gout patients possibly having higher deposition. This relationship disappeared when adjusted for age, and there was a positive relationship between age and MSU deposition. While this study does not prove that green coded regions are truly MSU deposition, it corroborates recent studies that show the presence of vascular deposition.

[bookmark: OLE_LINK20]Key words: Gout; Tophaceous; Dual-energy computed tomography; Hyperuricemia; Monosodium urate; Cardiovascular disease

[bookmark: OLE_LINK24][bookmark: OLE_LINK29]Citation: Barazani SH, Chi WW, Pyzik R, Chang H, Jacobi M, O’Donnell T, Fayad ZA, Ali Y, Mani V. Quantification of uric acid in vasculature of patients with gout using dual-energy computed tomography. World J Radiol 2020; 12(8): 184-194  
URL: https://www.wjgnet.com/1949-8470/full/v12/i8/184.htm  
[bookmark: _GoBack]DOI: https://dx.doi.org/10.4329/wjr.v12.i8.184

[bookmark: OLE_LINK22]Core tip: There is increasing evidence that gout is an independent risk factor for cardiovascular disease progression. In hyperuricemic individuals, monosodium urate may be deposited within the vessel wall and possibly lead to an inflammatory cascade. We examine if dual energy computed tomography can quantify monosodium urate depositions in the vasculature of gout patients, and measure deposits volumetrically to see if they are higher in these individuals compared to healthy controls. The study shows that dual energy computed tomography can detect vascular deposits and that gout patients possibly have increased deposition, and corroborates recent studies that show the presence of vascular deposition.


INTRODUCTION
Gout is the most common inflammatory arthritis, caused by hyperuricemia and subsequent deposition of aggregated monosodium urate crystals (MSU) in the joints or extra-articular regions[1,2]. Gout and hyperuricemia have increased in prevalence over the last few decades[3] and are estimated to be present in approximately 4% and 20% of the United states population respectively[4,5]. MSU deposition triggers an acute and intense inflammatory response in the synovium[6-8], with infiltration of neutrophils, monocytes/macrophages, lymphocytes and release of proinflammatory cytokines, ultimately responsible for the development of acute gout, which manifests primarily as an acute intermittent monoarthritis. In approximately 12%-35% of patients, gout progresses to a chronic form due presence of multiple comorbidities, age, renal dysfunction, or poor diet and lifestyle[9]. This chronic form can exhibit ‘tophi’ — hard aggregates of MSU crystals — in the joints (tophaceous gout), and if untreated, can cause joint erosion and destruction[10].
[bookmark: OLE_LINK26][bookmark: OLE_LINK40]Dual energy computed tomography (DECT) has been previously used to accurately visualize MSU deposits within the joints[2,11], and to diagnose gout with excellent sensitivity and specificity[12]. DECT allows distinguishing different materials based on their relative absorption of X-ray at different energy spectra[13]. Dual source CT scanners are capable of using two separate sets of X-ray tubes and detectors positioned approximately 90 degrees apart to perform simultaneous acquisitions at different energy levels[14]. By using independent tube current modulation, low electronic noise detectors, and tin filtering of the higher kV tube’s spectra, these scanners produce high‐resolution images with excellent energy spectral separation, while maintaining radiation doses similar to single energy scanners[15]. After acquisition, gout MSU crystals are separated from calcium by using a two‐material decomposition algorithm based on the principle that, while both are bright (i.e., exhibit high computed tomography-numbers), calcium is brighter due to having a relatively higher atomic number as compared to MSU. Finally, separated images may be color coded to highlight the MSU (e.g., in green with purple/pink for bone/calcifications)[13]. 
There is increasing evidence that gout is an independent risk factor for hypertension, cardiovascular disease progression and mortality[16-21]. Gout patients are at higher risk of life-threatening myocardial infarction and stroke[3,22-25]. However, the exact mechanisms by which gout confers this increased cardiovascular risk are still poorly understood[26-29]. MSU deposits identified by DECT in regions other than the joints (such as the vasculature) have been anecdotally treated as artifacts[30]. However, it is possible that in hyperuricemic individuals, MSU may actually be deposited within the vessel wall and possibly lead to an inflammatory cascade. As macrophages uptake uric acid crystals, the NLRP3 inflammasome[31] can be activated and generate a cascade of pro-inflammatory cytokines and progression of the atherosclerotic cascade[32] resulting in increased cardiovascular risk in these individuals. Another mechanism by which uric acid has been shown to contribute to cardiovascular risk is by increased vascular smooth muscle cell proliferation following oxidative stress[33]. Increased oxidative stress could also result in atherosclerotic disease progression and thereby increased cardiovascular risk[34]. A very recent study by Klauser et al[35] has confirmed that vascular signal observed from DECT is indeed from MSU by using autopsy specimens using polarizing light microscopy[35].
The aim of this study was to determine if DECT can potentially quantify deposition of MSU within the vessel wall of individuals with gout and if this deposition is increased in these individuals compared to healthy controls by measuring volume of urate deposits.

MATERIALS AND METHODS
Fifty adult subjects were recruited from a single-center urban academic hospital to participate in this study. One subject dropped out after consent. A total of 31 subjects had gout, and 18 were healthy controls. Of the 31 subjects with gout, 16 subjects had tophaceous gout, and the remaining 15 were non tophaceous. Tophaceous gout was determined by the presence of clinically detectable tophaceous deposits of uric acid crystals in individuals who had had recurrent attacks of gout. Recruitment methods for gout subjects consisted of medical records review and physician referral. Study investigators introduced the study at out-patient clinics, where treating physicians identified eligible patients. Interested parties then contacted study coordinators to schedule consenting appointments and participation. Clinical details were obtained via chart review. Healthy controls were recruited by posting institutional review board approved flyers within the hospital.
[bookmark: OLE_LINK27]Inclusion criteria for gout patients consisted of a confirmed diagnosis of gout by a board-certified rheumatologist. Exclusion criteria for gout patients included: Patients under the age of 18, patients with a history of claustrophobia, patients with implanted pacemakers or spinal metal implants, patients with diagnosed malignancies or lymphoproliferative diseases within the past 5 years, patients with a history of chronic infectious disease, including tuberculosis, severe fungal disease, positive human immunodeficiency virus status, as well as patients diagnosed with chronic hepatitis B or C infection, patients undergoing radiotherapy, and lastly, female patients of child bearing potential or intending to breastfeed. Exclusion criteria for healthy controls consisted of the above and also included patients diagnosed with any chronic infectious, rheumatologic or autoimmune disease, as well as any inflammatory arthritic conditions. Demographic information and clinical details were obtained by chart review for gout patients and healthy controls.
[bookmark: OLE_LINK28][bookmark: OLE_LINK31][bookmark: OLE_LINK32]All study participants underwent DECT scans of the chest and abdomen. DECT scans were obtained using a second-generation Siemens somatom Force 2 × 192 slice dual source CT scanner (Siemens Healthineers, Forchheim, Germany). Images were acquired at 90 kVp and 150 kVp with a tin filter, with a pitch of 0.6, and reconstructed to 1 mm isotropic voxels using iterative reconstruction (ADMIRE) with a quantitative kernel (Qr40). Dose modulation (CARE DOSE4D) was used to reduce radiation exposure. The estimated radiation exposure that study participants received was approximately 10.5 mSv.
After acquisition and reconstruction, images were analyzed using a specific segmentation algorithm to differentiate calcium and urate depositions within the arterial vessel wall (aorta, coronaries and iliacs) using the Siemens syngo via software package (Siemens Healthineers, Forchheim, Germany). Total volume of areas coded green by the DECT material decomposition algorithm (indicating MSU deposition) with the entire aorta was computed using a semi-automated volume assessment program from manually drawn regions of interest. The number of distinct green spots (potentially MSU) on images within the aorta were also computed. Other vessels (coronaries, iliacs) were classified as either with the presence or absence of MSU deposits as defined by the presence of green coded spots on analyzed images. 
Continuous variables were summarized using medians, minimum, and maximum. Categorical variables were presented with counts and percentages. Unadjusted differences in the total volume of MSU and the number of green spots in the aorta between the gout and healthy control groups were assessed via the Mann-Whitney U exact test. To control for potential confounding of age, gender, history of cardiovascular disease and diabetes, nonparametric rank regression was also used. Presence or absence of MSU within the coronaries and iliacs across the gout and control groups were assessed by means of a Fisher’s exact test. An exploratory subgroup analysis was performed to compare differences in total volume and number of green spots between the tophaceous and non-tophaceous gout groups using the nonparametric methods described above. Hypothesis testing was performed at the 0.05 level (2-sided) using the Rfit package in R 3.4.1 and SAS version 9.4 (SAS Institute Inc.)[36].

RESULTS
[bookmark: OLE_LINK33][bookmark: OLE_LINK9][bookmark: OLE_LINK10]Among the 49 subjects analyzed the mean age was 56  15 years and the percentage of women was 35% (n = 17). Diabetes was present in 39% (n = 19) of patients, 22% (n = 11) had a history of cardiovascular disease, and 48% (n = 19/40) were current or former smokers. (Table 1) presents demographics and characteristics of the gout and control groups. (Figure 1) shows sample in vivo images of potential MSU uptake (green coded regions) within the different vascular territories. The range of uric acid deposition within the aorta varied, from no deposition to over 1 cm3. Gout subjects had significantly higher volume of MSU within the entire aorta as shown in (Figure 2A) [Median (Min-Max) of 43.9 (0-1113.5) vs 2.9 (0-219.4), respectively for gout and control groups, P = 0.01]. Similarly, the number of deposits (green spots on image) was significantly higher in the gout group compared to the controls as shown in (Figure 2B) [Median (Min-Max) of 20 (0-739) vs 1.5 (0-104) respectively for gout and control groups, P = 0.008]. However, after adjustment for age, gender, history of cardiovascular disease and diabetes, there was no significant difference between the gout and control groups with respect to MSU volume (P = 0.53) and number of green spots (P = 0.39). However, older age was associated with higher total green coded volume on images (P = 0.08) and larger number of green spots (P = 0.03). (Figure 3) shows the relationship between age and MSU volume within the aorta. The estimated Spearman’s rank correlation coefficient for the two variables was 0.64 (95% confidence interval: 0.43-0.78).
Exploratory subgroup analysis of tophaceous and non-tophaceous gout showed no significant differences between the groups for either total MSU volume in the aorta (P = 0.63) or the number of green spots (P = 0.55). This did not change when the models were adjusted for the aforementioned confounders. (Table 2) highlights these results.
A significantly larger proportion of subjects in the gout group had MSU deposits in the coronaries and iliac arteries. Specifically, 55% (n = 16/29) of the subjects in the gout group had potential uric acid deposits in the coronary arteries compared to 0% in the control group (P < 0.001). Uric acid deposition within the iliac arteries was observed in 54% (n = 15/28) of gout subjects compared to 11% (n = 2/18) in controls (P = 0.005). 

DISCUSSION
Our results illustrated that patients with gout have increased green coded regions and MSU deposition within their vasculature. The total volume of these regions within the aorta of individuals with gout was significantly higher than the controls. Similarly, the proportion of individuals with MSU deposits within the coronary vessels and iliacs was higher in patients with gout compared to controls. To our knowledge, this is amongst the first few studies to demonstrate such a relationship and may provide some insight into the reasons for increased cardiovascular risk in individuals with gout. Recently, Klauser et al[35] have shown similar findings in gout and control patients and validated their findings in 3 cadaver specimens[35]. They, however, did not measure volume of these MSU deposits in the aorta, but only looked at prevalence.
While the data presented are compelling, there are several major limitations to our study, and the results should be interpreted with caution. The primary limitation of this study is that there is no independent validation of the presence of uric acid deposits within the vasculature either by an alternative method or by histology. It was not possible to obtain histological samples from vasculature of living individuals in this study. While several animal models for gout are available[37-40], most involve injecting MSU crystals within the joints of animals, and to our knowledge, no animal models for vascular urate deposition exist. We have attempted to validate the current approach by scanning ex vivo urinary calculi and in vitro exams of crystalline MSU and calcium with reasonable results (See supplementary material). Future studies should attempt to devise a suitable animal model to perform such in vivo validations. Alternatively, cadavers can be examined as previously performed by Klauser et al[35]. Past studies have typically treated MSU observed by dual energy CT in regions other than the joints as artifacts[30]. However, our study provides compelling evidence of varying distribution across risk groups that may indicate that this may not necessarily be the case. With increasing studies with similar findings, confidence that this is indeed urate signal in the vasculature is growing[35]. Our study also indicated reasonably large potential uric acid deposits (green coded regions of DECT analyzed images) both in close proximity and far away from regions of calcification in the vasculature, lending credence to the fact that the signal may legitimately be from urate deposition.
[bookmark: OLE_LINK38]Secondly, since this was a pilot study, our sample size was limited, especially while looking at subgroups such as tophaceous and non-tophaceous gout. We did not observe any differences between patients with tophaceous or non-tophaceous gout in this study. Additionally, our demographics and patient characteristics were obtained by chart review, and no blood/samples were collected as part of the study procedures themselves. This led to some data (such as cardiovascular risk profiles, serum urate levels etc.) being unavailable for many cases, especially in the control group. Additionally, the healthy control group relied on self-disclosure of any preexisting medical conditions including inflammatory diseases. It is possible that some of the control group had undiagnosed gout that could have confounded our results. Two controls had DECT scans with MSU deposition within joints, suggesting undiagnosed or subclinical gout. Both patients had large aggregates of MSU seen in their fingers and wrists, and were referred to primary care physicians for follow up. However, for the purposes of this study, they were still included as part of the control group. This could account for greater-than-zero green spots in vasculature (MSU vascular urate volume) in some of our control subjects. 
Thirdly, the gout and control groups in this study were not balanced with respect to age, gender and other risk factors. Our gout group was predominantly male while there were more women in the control group. Our control group was also younger than the gout group. There were no notable differences between the tophaceous and non-tophaceous gout subgroups. Interestingly, we found a correlation between increased age and MSU deposition (green coded regions) within the aorta. As gout typically progresses with age, it is interesting to note that the MSU volumes seems to follow a similar trend.
Finally, this study would have benefited from the availability of serum inflammatory biomarkers and availability of serum urate data for correlating with the results obtained. Being a pilot and exploratory study, such data was not readily available. 
Nevertheless, we feel that this study has provided compelling data regarding vascular deposition of MSU in patients with gout and could lead to future studies that examine whether this finding has implications for the increased cardiovascular disease risk in individuals with gout. Further independent confirmatory studies in newly developed animal models or in human cadavers with histological confirmation may shed light on the sensitivity, specificity, and accuracy of DECT in quantifying vascular urate depositions. 
[bookmark: OLE_LINK39]Regions coded green on DECT images using the material decomposition algorithms have lower HU at lower kVp compared to regions coded purple/pink. Materials that exhibit such characteristics are MSU, keratin or some plastics. It is unlikely that we would find plastics or keratin within the vessel wall, and this lends more credence to the material being MSU. However, it is entirely possible that these could be some components of atherosclerotic lesions with similar X-ray attenuation characteristics as MSU. The mere presence of and further differences in green coded regions between the different groups are therefore of importance even if the material cannot be confirmed as MSU.
This pilot study showed that DECT can detect vascular urate deposits and that there is a variation in these deposits across groups, with gout patients possibly having higher MSU deposition within their vasculature. Vascular MSU could potentially be a mechanism by which individuals with gout have higher cardiovascular risk. This relationship however disappeared when adjusted for age and there was a positive relationship between age and MSU deposition. While this study does not prove that the green coded regions on DECT are truly MSU deposition, it corroborates other recent studies that show the presence of vascular MSU deposition. Further studies with are required to further examine and validate these results.

ARTICLE HIGHLIGHTS
Research background
Gout, caused by hyperuricemia and subsequent deposition of aggregated monosodium urate crystals (MSU) in the joints or extra-articular regions, is the most common inflammatory arthritis. There is increasing evidence that gout is an independent risk factor for hypertension, cardiovascular disease progression and mortality. Gout patients are at higher risk of life-threatening myocardial infarction and stroke. However, the exact mechanisms by which gout confers this increased cardiovascular risk are still poorly understood.

Research motivation
[bookmark: OLE_LINK41]Dual energy computed tomography (DECT) has been previously used to diagnose gout and accurately visualize MSU deposits within the joints. MSU deposits identified by DECT in regions other than the joints, such as the vasculature, have been anecdotally treated as artifacts. However, it is possible that in hyperuricemic individuals, MSU may actually be deposited within the vessel wall and possibly lead to an inflammatory cascade.

Research objectives 
The aim of this study was to determine if DECT can quantify deposition of MSU within the vessel wall of individuals with gout and to measure volume of urate deposits to determine if this deposition is increased in these gout patients as compared to healthy controls.

Research methods
Fifty adult subjects were recruited from a single-center urban academic hospital to participate in this study. 31 subjects had gout, and 18 were healthy controls. Of the 31 gout patients, 16 subjects had tophaceous gout, and the remaining 15 were non tophaceous. All study participants underwent dual energy computed tomography (DECT) scans of the chest and abdomen using a second-generation Siemens somatom Force 2 × 192 slice dual source computed tomography scanner. Images were analyzed using a specific segmentation algorithm to differentiate calcium and urate depositions within the arterial vessel wall (aorta, coronaries and iliacs) using the Siemens syngo via software package. Total volume of areas coded green by the DECT material decomposition algorithm (indicating MSU deposition) with the entire aorta was computed using a semi-automated volume assessment program from manually drawn regions of interest. The number of distinct green spots on images within the aorta were also computed. Unadjusted differences in the total volume of MSU and the number of green spots in the aorta between the gout and healthy control groups were assessed via the Mann-Whitney U exact test. An exploratory subgroup analysis was performed to compare differences in total volume and number of green spots between the tophaceous and non-tophaceous gout groups using the nonparametric methods described above.

Research results
Gout subjects had significantly higher volume of MSU within the entire aorta and the number of deposits (green spots on image) was significantly higher in the gout group compared to the controls. However, after adjustment for age, gender, history of cardiovascular disease and diabetes, there was no significant difference between the gout and control groups with respect to MSU volume. Older age was associated with higher total green coded volume on images (P = 0.08) and larger number of green spots (P = 0.03). Exploratory subgroup analysis of tophaceous and non-tophaceous gout showed no significant differences between the groups for either total MSU volume in the aorta (P = 0.63) or the number of green spots (P = 0.55). A significantly larger proportion of subjects in the gout group had MSU deposits in the coronaries and iliac arteries. Specifically, 55% (n = 16/29) of the subjects in the gout group had potential uric acid deposits in the coronary arteries compared to 0% in the control group (P < 0.001).

Research conclusions
The results of this study show that patients with gout have increased green coded regions and MSU deposition within their vasculature and that the total volume of these regions within the aorta of individuals with gout was significantly higher than the controls. Similarly, the proportion of individuals with MSU deposits within the coronary vessels and iliacs was higher in patients with gout compared to controls. To our knowledge, this is amongst the first few studies to demonstrate such a relationship. This study has provided compelling data regarding vascular deposition of MSU in patients with gout and could lead to future studies that examine whether this finding has implications for the increased cardiovascular disease risk in individuals with gout. In the future, this study could benefit from a larger sample size as well as from the availability of serum inflammatory biomarkers and serum urate data for correlating with the results. Further independent confirmatory studies in newly developed animal models or in human cadavers with histological confirmation may also shed light on the sensitivity, specificity, and accuracy of DECT in quantifying vascular urate depositions.
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Figure Legends
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Figure 1 Sample in vivo images of greed coded regions (monosodium urate deposits) within the different vascular territories. Coronary arteries (left panel), ascending and descending aorta (2nd from left), descending abdominal aorta and iliac arteries (right panels). Monosodium urate deposition is color coded in green whereas calcium is coded in purple/pink. ATA: Ascending thoracic aorta; DTA: Descending thoracic aorta; DAA: Descending abdominal aorta.
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Figure 2 Plots showing total volume of green coded areas (urate deposition) within the aorta (mean  SD) (Left). Number of green deposits/spots in the aortas of gout and control subjects (mean  SD) (Right). MSU: Monosodium urate.
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Figure 3 Relationship between age and green coded volumes in the aorta (monosodium urate uptake) across the groups. The estimated Spearman’s rank correlation coefficient for the two variables was 0.64 (95% confidence interval: 0.43-0.78). MSU: Monosodium urate.



Table 1 Demographics and characteristics of cohort
	Group
	Gout (n = 31)
	Control (n = 18)

	Age, median (min-max) (n)
	63 (31-86) (31)
	49 (26-73) (18)

	Male Gender (n, %)
	26 (83.9)
	6 (33.3)

	History of CAD (n, %)
	9 (29.0)
	2 (11.1)

	Diabetes (n, %)
	15 (48.4)
	4 (22.2)

	Ever Smoked (n, %)
	19/29 (65.5)
	0/11 (0.0)

	Total Cholesterol, median (min-max) (n)
	165 (114-250) (25)
	192 (145-247) (11)

	HDL, median (min-max) (n)
	43 (24-88) (25)
	61 (35-88) (11)

	LDL, median (min-max) (n)
	99 (58-179.2) (25)
	110 (66-139) (11)

	Hemoglobin A1C, median (min-max) (n)
	5.9 (5.0-10.5) (24)
	5.7 (5.2-11) (9)

	Systolic BP, median (min-max) (n)
	138 (98-175) (29)
	126.5 (101-157) (12)

	Diastolic BP, median (min-max) (n)
	80 (61-104) (29)
	79.5 (66-99) (12)

	Serum urate, median (min-max) (n)
	6 1-13.5) (29)
	4.4 (3.2-4.5) (3)

	Total MSU volume aorta, mm3 median (min-max) (n)
	43.9 (0-1113.5) (31)
	2.9 (0-219.4) (18)

	MSU spots Aorta median (min-max) (n)
	20(0-739) (31)
	1.5(0-104) (18)


CAD: Cardiovascular disease; MSU: Monosodium urate.


Table 2 Comparison of tophaceous vs non tophaceous gout groups
	Group
	Tophaceous gout
	Non tophaceous gout

	Age, median (min-max) (n)
	64 (33-86) (16)
	60 (31-77) (15)

	Male gender (n, %)
	14 (87.5)
	12 (80.0)

	History of CAD (n, %)
	4 (25.0)
	5 (33.3)

	Diabetes (n, %)
	7 (43.8)
	8 (53.3)

	Ever smoked (n, %)
	8 (50.0)
	11 (73.3)

	Total cholesterol, median (min-max) (n)
	162 (114-250) (12)
	176 (128-234) (13)

	HDL, median (min-max) (n)
	40 (24-61) (12)
	52 (26-88) (13)

	LDL, median (min-max) (n)
	92.5 (61.6-179.2) (12)
	103.4 (58-143) (13)

	Hemoglobin A1C, median (min-max) (n)
	6 (5.5-10.5) (12)
	5.5 (5-6.4) (12)

	Systolic BP, median (min-max) (n)
	136 (98-175) (15)
	140 (120-156) (14)

	Diastolic BP, median (min-max) (n)
	80 (64-104) (15)
	82 (61-101) (14)

	Serum Urate, median (min-max) (n)
	6.7 (1-13.5) (16)
	5.6 (2.9-12.7) (13)

	Total MSU volume aorta, mm3 median (min-max) (n)
	38 (0-1113.5) (16)
	43.9 (0-374.2) (15)

	MSU spots aorta median (min-max) (n)
	24.5(0-739) (16)
	20(0-157) (15)


CAD: Cardiovascular disease; MSU: Monosodium urate.
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