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In New Orleans, Louisiana (NOLA), the population’s very high social
vulnerability led to the establishment of an early epicenter for severe
acute COVID-19. To assess possible explanatory factors, we conducted a
longitudinal observational cohort study (ClinSeqSer) of 89 patients
hospitalized with COVID-19 in New Orleans during March-August 2020
[1]. Over that time a single strain of SARS CoV-2 circulated in LA
through a superspreader event during the Mardi Gras festivities at the
end of February 2020 [2]. The cohort’s diverse population, ~70 %
Black, 53 % female and 55 % obese, is representative of greater urban
NOLA. Cohort pre-COVID prevalence of hypertension (HTN) is 83 %,
much higher than state’s prevalence (43 % among White, 56 % among
Black residents) and that of an acute COVID cohort recruited in the
Ochsner Health system (uptown NOLA) at the same period (24 % in
White, 34 % in Black patients), but matches the 73 % prevalence re-
ported among Black community churches in urban LA [3]. The very high
proportion of pre-COVID HTN in this acute COVID cohort correlates
with high social vulnerability, with 30 % enrollment in Medicaid vs. 10
% in the uptown Ochsner system. In our cohort, Black patients are
younger than White (~50 % vs <30 % in 45-64 years age bracket).
Outcomes were 47 % severe, including 17 % fatal, and 30 % non-fatal
(required high flow oxygen supplement or intubation), and identical
by race and age. Obesity, BMI, admit systolic blood pressure (SBP), pulse

BP, and C-reactive protein level correlated with fatal and severe out-
comes. Patients with admission SBP >140 mmHg had a 2.25-fold
increased risk factor of severe outcome; 80 % reached severe clinical
state within 5 days of admission vs. 50 % with admit SBP < 140 mmHg
by Kaplan-Meier curve (p = 0.0093 by log-rank analysis). The correla-
tion between high admit SBP with severe outcomes may be the result of
the cumulative effects of hypertension and subtle changes in myocardial
function associated with SARS CoV-2 infection, as suggested by Park
et al. [4]. These authors find that abnormal left ventricular global lon-
gitudinal strain predicted worse outcomes in patients hospitalized with
COVID, and suggest mechanisms of myocardial damage, either directly
caused by virus or as a consequence of antiviral cytokines released by
the host. In COVID the “degradation of lung function that could asso-
ciate with rise in BP” was suggested by Vicenzi et al. [5]. A pulse blood
pressure over 60 mmHg is a risk factor for heart disease, and correlates
with stiffness of the body’s largest arteries in older adults [6]. Further
studies and hypotheses are needed to investigate why SBP is associated
with worse COVID outcomes and may include: 1) pre-COVID comor-
bidities, such as poorly controlled HTN, CKD, obesity, polypharmacy,
advanced age, or, 2) a specific effect of SARS CoV-2 on the renin
angiotensin axis, [7,8], or unique strain of SARS CoV-2 interaction with
specific variants of the ACE2 receptor or, 3) specific polymorphisms,
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frequently encountered in LA populations, of sodium channel (Liddle
phenotype) or 4) hypersensitivity to bradykinin (ACEi induced angioe-
dema) [9,10]. High admit SBP may also be a risk factor for developing
long-COVID [11] and contributing to recently reported damage to the
blood brain barrier [12].

Ethics approval

Study was conducted with approval from Tulane University School
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Declaration of 1975 (revised 1983).

Clinical trial registration number
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CRediT authorship contribution statement

Dahlene Fusco: Writing — review & editing, Writing — original draft,
Visualization, Validation, Supervision, Resources, Methodology, Inves-
tigation, Funding acquisition, Data curation. Sharon Liu: Writing — re-
view & editing, Resources, Investigation, Data curation. Marc
Theberge: Writing — review & editing, Resources, Investigation, Data
curation. Anuhya S. Pulapaka: Writing — review & editing, Visualiza-
tion, Software. William Rittmeyer: Software. Yitian Zha: Writing —
review & editing, Visualization, Software. Marlowe Maylin: Writing —
review & editing, Resources, Investigation. W. Ben Rothwell: Writing —
review & editing, Resources, Investigation. Prateek Adhikari: Writing —
review & editing, Resources, Investigation. Peter Raynaud: Writing —
review & editing, Resources, Investigation. Keith Ferdinand: Writing —
review & editing, Validation, Supervision, Methodology. Arnaud
Drouin: Writing — review & editing, Writing — original draft, Visuali-
zation, Validation, Supervision, Resources, Project administration,
Methodology, Investigation, Funding acquisition, Formal analysis, Data
curation, Conceptualization.

American Heart Journal Plus: Cardiology Research and Practice 46 (2024) 100460
Declaration of competing interest

Keith Ferdinand is an Editorial Board Member/Associate Editor for
American Heart Journal plus and was not involved in the editorial re-
view or the decision to publish this article.

Arnaud Drouin and Dahlene Fusco declare the following financial
interests/personal relationships which may be considered as potential
competing interests:

AD and DF have received investigator-initiated study awards from
Gilead Sciences, have served as site investigators for COVID-19 clinical
trials sponsored by Gilead, Regeneron, and Metro Biotech LLC.

DF has served on Advisory Boards for Gilead Sciences and AXCELLA.

References

[1] S.L. Dahlene Fusco, Marc Theberge, Anuhya S. Pulapaka, William Rittmeyer,
Yitian Zha, W. Marlowe Maylin, Ben Rothwell, Prateek Adhikari, Peter Raynaud,
Keith Ferdinand, Arnaud Drouin, Admission Systolic Blood Pressure and Obesity
Correlate With Fatal and Severe Acute COVID-19 in the Population of New Orleans,
LA, MedRxiv, 2024.

[2] M. Zeller, et al., Emergence of an early SARS-CoV-2 epidemic in the United States,
Cell 184 (19) (2021) 4939-4952 el5.

[3] F. Alvarado, et al., Influence of neighborhood-level social determinants of health
on a heart-healthy lifestyle among Black church members: a mixed-methods study,
Am. Heart J. Plus 27 (2023) 100273.

[4] J. Park, et al., Understanding the role of left and right ventricular strain assessment
in patients hospitalized with COVID-19, Am. Heart J. Plus 6 (2021) 100018.

[5] M. Vicenzi, et al., The liaison between respiratory failure and high blood pressure:
evidence from COVID-19 patients, Eur. Respir. J. 56 (1) (2020).

[6] J. Blacher, et al., Pulse pressure not mean pressure determines cardiovascular risk
in older hypertensive patients, Arch. Intern. Med. 160 (8) (2000) 1085-1089.

[7] M. Gheblawi, et al., Angiotensin-converting enzyme 2: SARS-CoV-2 receptor and
regulator of the renin-angiotensin system: celebrating the 20th anniversary of the
discovery of ACE2, Circ. Res. 126 (10) (2020 May 8) 1456-1474.

[8] K. Suryamohan, et al., Human ACE2 receptor polymorphisms and altered
susceptibility to SARS-CoV-2, Commun. Biol. 4 (1) (2021) 475.

[9] M. Tapolyai, et al., High prevalence of liddle syndrome phenotype among
hypertensive US Veterans in Northwest Louisiana, J. Clin. Hypertens. (Greenwich)
12 (11) (2010) 856-860.

[10] J.V. Gainer, et al., Increased sensitivity to bradykinin among African Americans,
J. Allergy Clin. Immunol. 98 (2) (1996) 283-287.

[11] J.B. Cohen, et al., Randomized elimination and prolongation of ACE inhibitors and
ARBs in coronavirus 2019 (REPLACE COVID) Trial Protocol, J. Clin. Hypertens.
(Greenwich) 22 (10) (2020) 1780-1788.

[12] C. Greene, et al., Blood-brain barrier disruption and sustained systemic
inflammation in individuals with long COVID-associated cognitive impairment,
Nat. Neurosci. 27 (3) (2024) 421-432.


http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0005
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0005
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0005
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0005
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0005
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0010
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0010
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0015
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0015
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0015
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0020
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0020
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0025
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0025
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0030
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0030
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0035
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0035
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0035
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0040
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0040
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0045
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0045
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0045
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0050
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0050
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0055
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0055
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0055
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0060
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0060
http://refhub.elsevier.com/S2666-6022(24)00103-4/rf0060

	Understanding the link between COVID-19, blood pressure and obesity: Perspectives from the New Orleans experience
	Ethics approval
	Clinical trial registration number
	CRediT authorship contribution statement
	Declaration of competing interest
	References


