
2/29/24, 10:38 PM (1) A terminal metabolite of niacin promotes vascular inflammation and contributes to cardiovascular disease risk | Request PDF

https://www.researchgate.net/publication/378313648_A_terminal_metabolite_of_niacin_promotes_vascular_inflammation_and_contributes_to_cardio… 1/5

Article Publisher preview available

A terminal metabolite of niacin promotes vascular inflammation and contributes to cardiovascular disease risk

Feb 2024 · Nature Medicine 30�2��1�11

DOI� 10.1038/s41591�023�02793�8

Marc Ferrell · Zeneng Wang · James T. Anderson · Show all 19 authors · Stanley L. Hazen

Research Interest Score 5.4

Citations 0

Recommendations 2

Reads 341

Learn about stats on ResearchGate

Abstract and figures

Overview Stats Comments Citations References �91� Related research �10��

View access options Share More

Despite intensive preventive cardiovascular disease �CVD� efforts, substantial residual CVD risk remains even for individuals receiving all

guideline-recommended interventions. Niacin is an essential micronutrient fortified in food staples, but its role in CVD is not well

understood. In this study, untargeted metabolomics analysis of fasting plasma from stable cardiac patients in a prospective discovery

cohort (n � 1,162 total, n � 422 females) suggested that niacin metabolism was associated with incident major adverse cardiovascular

events �MACE�. Serum levels of the terminal metabolites of excess niacin, N1-methyl-2-pyridone-5-carboxamide �2PY� and N1-methyl-4-

pyridone-3-carboxamide �4PY�, were associated with increased 3-year MACE risk in two validation cohorts �US n � 2,331 total, n � 774

females; European n � 832 total, n � 249 females) (adjusted hazard ratio �HR� �95% confidence interval) for 2PY� 1.64 �1.10�2.42� and 2.02

�1.29�3.18�, respectively; for 4PY� 1.89 �1.26�2.84� and 1.99 �1.26�3.14�, respectively). Phenome-wide association analysis of the genetic

variant rs10496731, which was significantly associated with both 2PY and 4PY levels, revealed an association of this variant with levels of

soluble vascular adhesion molecule 1 (sVCAM�1�. Further meta-analysis confirmed association of rs10496731 with sVCAM�1 (n � 106,000

total, n � 53,075 females, P � 3.6 � 10⁻¹⁸). Moreover, sVCAM�1 levels were significantly correlated with both 2PY and 4PY in a validation

cohort (n � 974 total, n � 333 females) (2PY� rho � 0.13, P � 7.7 � 10⁻⁵; 4PY� rho � 0.18, P � 1.1 � 10⁻⁸). Lastly, treatment with p h y 

… Read more
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Figure

Caption

Verifying the MACE-associated serum analyte with m/z � 153.0656 Da is comprised of 2PY and 4PY The MACE-as‐

sociated serum analyte with m/z � 153.0656 Da was resolved into two chromatographically separable structural iso‐

mers, 2PY and 4PY, using the new HPLC method. The two analytes have retention times of 2.4 min (metabolite 1;

2PY� and 3.4 min (metabolite 2; 4PY�. (a) High resolution CID spectrum of serum metabolite 1 with retention time

2.4 min compared to synthetic 2PY (retention time 2.4 min). Peaks are labeled with their measured m/z in Da. (b)

Sizes of predicted fragments of 2PY. Predicted fragments are labeled with their predicted m/z in Da. (c) CID spec‐

trum of metabolite 2 with retention time 3.4 min compared to synthetic 4PY (retention time 3.4 min). Peaks are la‐

beled with their measured m/z in Da. (d) Sizes of predicted fragments of 4PY. Predicted fragments are labeled with

their predicted m/z in Da. Chemical synthesis of 2PY and 4PY is described in Supplemental Methods, and 1H�NMR

spectra of synthetic material are shown in Supplemental Figs. 1 and 2. Differences in m/z among predicted frag‐

ments and those observed for synthetic and serum 2PY and 4PY were within expected experimental error and are

shown in Supplemental Table 6. Source data
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Figure

Caption

Verifying the MACE-associated serum analyte with m/z � 153.0656 Da is comprised of 2PY and 4PY The MACE-as‐

sociated serum analyte with m/z � 153.0656 Da was resolved into two chromatographically separable structural iso‐

mers, 2PY and 4PY, using the new HPLC method. The two analytes have retention times of 2.4 min (metabolite 1;

2PY� and 3.4 min (metabolite 2; 4PY�. (a) High resolution CID spectrum of serum metabolite 1 with retention time

2.4 min compared to synthetic 2PY (retention time 2.4 min). Peaks are labeled with their measured m/z in Da. (b)

Sizes of predicted fragments of 2PY. Predicted fragments are labeled with their predicted m/z in Da. (c) CID spec‐

trum of metabolite 2 with retention time 3.4 min compared to synthetic 4PY (retention time 3.4 min). Peaks are la‐

beled with their measured m/z in Da. (d) Sizes of predicted fragments of 4PY. Predicted fragments are labeled with

their predicted m/z in Da. Chemical synthesis of 2PY and 4PY is described in Supplemental Methods, and 1H�NMR

spectra of synthetic material are shown in Supplemental Figs. 1 and 2. Differences in m/z among predicted frag‐

ments and those observed for synthetic and serum 2PY and 4PY were within expected experimental error and are

shown in Supplemental Table 6. Source data
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Figure

Caption

Verifying the MACE-associated serum analyte with m/z � 153.0656 Da is comprised of 2PY and 4PY The MACE-as‐

sociated serum analyte with m/z � 153.0656 Da was resolved into two chromatographically separable structural iso‐

mers, 2PY and 4PY, using the new HPLC method. The two analytes have retention times of 2.4 min (metabolite 1;

2PY� and 3.4 min (metabolite 2; 4PY�. (a) High resolution CID spectrum of serum metabolite 1 with retention time

2.4 min compared to synthetic 2PY (retention time 2.4 min). Peaks are labeled with their measured m/z in Da. (b)

Sizes of predicted fragments of 2PY. Predicted fragments are labeled with their predicted m/z in Da. (c) CID spec‐

trum of metabolite 2 with retention time 3.4 min compared to synthetic 4PY (retention time 3.4 min). Peaks are la‐

beled with their measured m/z in Da. (d) Sizes of predicted fragments of 4PY. Predicted fragments are labeled with

their predicted m/z in Da. Chemical synthesis of 2PY and 4PY is described in Supplemental Methods, and 1H�NMR

spectra of synthetic material are shown in Supplemental Figs. 1 and 2. Differences in m/z among predicted frag‐

ments and those observed for synthetic and serum 2PY and 4PY were within expected experimental error and are

shown in Supplemental Table 6. Source data
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Anti-inflammatory drugs reduce the risk of cardiovascular events in patients with coronary artery disease �CAD�, but less is known about

the relation between inflammation and outcomes in patients with cerebrovascular disease �CeVD�, peripheral artery disease �PAD�, and

abdominal aortic aneurysm �AAA�. This study assessed the association between C-reactive protein �CRP� and clinical outcomes in patien…

Prognostic value of subclinical myocardial necrosis using high-sensitivity cardiac troponin T in patients with prediabetes

Article Full-text available

August 2021

Cardiovascular Diabetology

Marco Witkowski · Yuping Wu · Stanley L. Hazen · W. H. Wilson Tang

Background Risk stratification of patients with prediabetes is an unmet clinical need. Here, we examine the utility of subclinical myocardial

necrosis assessed by high-sensitivity cardiac troponin T (hs-cTnT� in predicting health outcomes in stable subjects with prediabetes.

Methods hs-cTnT was analyzed by a high-sensitivity assay �Roche 5th generation) in 2631 stable subjects with prediabetes �HbA1c 5.7�…
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Kymberleigh A Romano · Ina Nemet · Prasenjit Prasad Saha · [...] · Stanley L Hazen

Background: The gut microbiota-dependent metabolite phenylacetylgutamine �PAGln) is both associated with atherothrombotic heart

disease in humans, and mechanistically linked to cardiovascular disease pathogenesis in animal models via modulation of adrenergic

receptor signaling. Methods: Here we examined both clinical and mechanistic relationships between PAGln and heart failure �HF�. First, w…

Prognostic value of high-sensitivity C-reactive protein in patients undergoing percutaneous coronary intervention with dierent

glycemic metabolism status

Article Full-text available

August 2023

Cardiovascular Diabetology

Le Li · Shangyu Liu · Zhuxin Zhang · [...] · Yan Yao

Background High-sensitivity C-reaction protein (hsCRP�, a biomarker of residual inflammatory risk, has been demonstrated with poor

cardiovascular outcomes. We aimed to investigate the prognostic value of hsCRP in patients undergoing percutaneous coronary

intervention �PCI� with or without diabetes mellitus �DM�. Methods In this large-scale, prospective cohort study, we enrolled 8050…
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Figure

Caption

Verifying the MACE-associated serum analyte with m/z � 153.0656 Da is comprised of 2PY and 4PY The MACE-as‐

sociated serum analyte with m/z � 153.0656 Da was resolved into two chromatographically separable structural iso‐

mers, 2PY and 4PY, using the new HPLC method. The two analytes have retention times of 2.4 min (metabolite 1;

2PY� and 3.4 min (metabolite 2; 4PY�. (a) High resolution CID spectrum of serum metabolite 1 with retention time

2.4 min compared to synthetic 2PY (retention time 2.4 min). Peaks are labeled with their measured m/z in Da. (b)

Sizes of predicted fragments of 2PY. Predicted fragments are labeled with their predicted m/z in Da. (c) CID spec‐

trum of metabolite 2 with retention time 3.4 min compared to synthetic 4PY (retention time 3.4 min). Peaks are la‐

beled with their measured m/z in Da. (d) Sizes of predicted fragments of 4PY. Predicted fragments are labeled with

their predicted m/z in Da. Chemical synthesis of 2PY and 4PY is described in Supplemental Methods, and 1H�NMR

spectra of synthetic material are shown in Supplemental Figs. 1 and 2. Differences in m/z among predicted frag‐

ments and those observed for synthetic and serum 2PY and 4PY were within expected experimental error and are

shown in Supplemental Table 6. Source data
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Background Although potent lipid-lowering therapies are available, patients commonly fall short of recommended low-density lipoprotein

cholesterol �LDL�C� levels. The aim of this study was to examine the relationship between familial hypercholesterolemia �FH� and elevated

lipoprotein(a) [Lp(a)] and LDL�C goal attainment, as well as the prevalence and severity of coronary artery disease �CAD�. Moreover, we…
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Figure

Caption

Verifying the MACE-associated serum analyte with m/z � 153.0656 Da is comprised of 2PY and 4PY The MACE-as‐

sociated serum analyte with m/z � 153.0656 Da was resolved into two chromatographically separable structural iso‐

mers, 2PY and 4PY, using the new HPLC method. The two analytes have retention times of 2.4 min (metabolite 1;

2PY� and 3.4 min (metabolite 2; 4PY�. (a) High resolution CID spectrum of serum metabolite 1 with retention time

2.4 min compared to synthetic 2PY (retention time 2.4 min). Peaks are labeled with their measured m/z in Da. (b)

Sizes of predicted fragments of 2PY. Predicted fragments are labeled with their predicted m/z in Da. (c) CID spec‐

trum of metabolite 2 with retention time 3.4 min compared to synthetic 4PY (retention time 3.4 min). Peaks are la‐

beled with their measured m/z in Da. (d) Sizes of predicted fragments of 4PY. Predicted fragments are labeled with

their predicted m/z in Da. Chemical synthesis of 2PY and 4PY is described in Supplemental Methods, and 1H�NMR

spectra of synthetic material are shown in Supplemental Figs. 1 and 2. Differences in m/z among predicted frag‐

ments and those observed for synthetic and serum 2PY and 4PY were within expected experimental error and are

shown in Supplemental Table 6. Source data
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