Pre prints.org

Case Report Not peer-reviewed version

SARS-Cov-2-Related Hypertensive
Emergency

Gudisa Bereda "
Posted Date: 31 March 2025
doi: 10.20944/preprints202503.2236.v1

Keywords: Acute end-organ damage; Blood pressure elevation; COVID-19; Hypertension; Hypertensive
emergency; SARS-CoV-2

Preprints.org is a free multidisciplinary platform providing preprint service
that is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/1886919

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 31 March 2025 d0i:10.20944/preprints202503.2236.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Case Report

SARS-Cov-2-Related Hypertensive Emergency
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Abstract: In hypertensive patients, COVID-19 exacerbates pre-existing hypertension through
multiple interrelated mechanisms, including renin-angiotensin system (RAS) dysregulation,
endothelial dysfunction, cytokine storm, autonomic nervous system imbalance, and acute kidney
injury. A 67-year-old black male merchant was admitted to the emergency room on July 12, 2022,
with a chief complaint of shortness of breath for two days. The patient exhibited edema and
symmetric palpable pulses in his lower limbs. Electrocardiography revealed left axis deviation
inversion, sinus tachycardia, and ST-segment elevation. Reverse transcription-polymerase chain
reaction (RT-PCR) was conducted and was found to be positive for COVID-19. Hydralazine (5 mg)
was administered intravenously immediately. He was then re-evaluated after 20 minutes and was
detained in the emergency room. He experienced reflex tachycardia following two injections of
hydralazine (5 mg each). He received = 5,000 IU of low-molecular-weight heparin every 12 hours to
prevent prothrombotic episodes. Acute hypertension and COVID-19-induced hypertensive
emergencies with preexisting hypertension typically have worse prognoses.

Keywords: acute end-organ damage; Blood pressure elevation; COVID-19; hypertension;
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Introduction

Hypertensive emergencies are clinical conditions marked by acute or persistent injury to target
organs and significantly increased blood pressure, usually >180/120 mm Hg.[1] The Coronavirus
disease 2019 (COVID-19) pandemic is caused by the novel coronavirus SARS-CoV-2.[2,3]
Hypertension is a common chronic problem in patients hospitalized for COVID-19.[4] Acute blood
pressure increases in COVID-19 patients may be linked to in-hospital mortality, intensive care unit
admission, heart failure, acute end-organ damage, and a worse outcome.[5] The physiological
reactions to acute respiratory distress syndrome (ARDS), such as sympathetic nervous system (SNS)
hyperactivity, renin-angiotensin-aldosterone system (RAAS) dysregulation, and cardiovascular
strain can result in a marked increase in blood pressure, although ARDS itself does not directly cause
a hypertensive emergency.[6] Inflammation, hypoxia, RAAS dysregulation, and iatrogenic factors are
some of the ways in which COVID-19 can dramatically worsen preexisting hypertension, resulting
in a hypertensive emergency.[7]

Treatment of a hypertensive emergency involves monitoring or treating end-organ damage and
promptly controlling blood pressure (BP) with intravenous antihypertensives (such as labetalol or
nicardipine). Renin-angiotensin-aldosterone system inhibitors, calcium channel blockers, beta-
blockers, and diuretics may be useful in the treatment of excessive blood pressure in patients with
COVID-19.[8] According to this case report, a patient who had previously been diagnosed with
hypertension and SARS-CoV-2 had a hypertensive emergency.

This Study Adds

This study emphasizes the necessity of integrated care pathways to handle hypertensive
emergencies, with an emphasis on minimizing organ damage and enhancing patient outcomes, as
well as the integrated mechanisms to exhibit hypertensive emergencies in COVID-19 settings. They
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also underscored the importance of checking blood pressure early in COVID-19 patients, especially
if they have hypertension or other cardiovascular concerns. A more complex understanding of the
relationship between viral infections and chronic diseases is possible by the inclusion of COVID-19
as a factor in hypertensive emergencies. This will help shape preventive and management strategies
for future pandemics.

Case Presentation

A 67-year-old black male merchant was admitted to the emergency room on July 12, 2022, with
a chief complaint of shortness of breath for two days. He had shortness of breath, dizziness, nausea,
blurred vision, and weakness. The patient also exhibited edema and symmetric palpable pulses in
his lower limbs. He had a history of medical treatment and medication use. During the past five years,
he had stage I hypertension. He had been taking enalapril and hydrochlorothiazide. He had never
smoked or consumed alcohol or tea. He effectively managed his blood pressure with
antihypertensive drugs and dietary modifications. He was unaware of the family’s medical history
and medications. Two weeks before his admission, he had no history of trauma. He had never
previously been diagnosed with COVID-19. He lived with his wife, who was under investigation for
COVID-19, and was positive four days prior to his admission.

Upon admission, he had a high blood pressure of 204/109 mmHg, a heart rate of 104 beats per
minute, a body temperature of 39.7 °C, a respiratory rate of 22 breaths per minute, a weight of 87 kg,
a height of 1.72 m, a body mass index of 29.4 kg/m?, and an oxygen saturation of 87% on room air.
Laboratory investigations of the patient revealed: blood urea nitrogen of 21 mg/dL (normal value: 6-
20 mg/dL), potassium of 4.0 mmol/L (normal value: 3.6-5.2 mmol/L), sodium of 139 mEq/L (normal
value: 135-145 mEq/L), fasting blood glucose of 104 mg/dL (normal value: 100-126 mg/dL), higher
density lipoprotein of 47 mg/dL (normal value: 40-60 mg/dL), lower density lipoprotein of 119 mg/dL
(normal value: 100-129 mg/dL), triglycerides of 133 mg/dl (normal value: <150 mg/dL), hemoglobin
of 14.1 mg/dL (normal value: 13.8-17.2 mg/dL), hematocrit of 44% (normal value: 41-50%), and serum
creatinine of 1.2 mg/dL (normal value: 0.7-1.3 mg/dL), urinalysis revealed urine crystals, white blood
cell of 12,190 cells/mm? (normal value: 4,500-11,000 cells/mm?), neutrophils of 65% (normal value: 55-
70%), and lymphocytes of 37% (normal value: 20-40%). The troponin levels were normal.

Electrocardiography (ECG) revealed left axis deviation inversion, sinus tachycardia, and ST-
segment elevation. There were no hypodense areas showing brain tissue infarction or hyperdense
areas showing bleeding (such as in the thalamus or basal ganglia) on the CT scan of the brain.
Vasogenic edema in the parietal and occipital lobes was not visible on the MRI. Chest radiography
revealed an enlarged mediastinum and widespread alveolar infiltration. Echocardiography revealed
a discernible intimal flap and thicker ventricular wall. No hypoenhanced renal regions were visible
on the abdominal CT scan. He was eventually diagnosed with COVID-19 infection and a
hypertensive emergency. After a nasopharyngeal swab PCR test showed COVID-19 positivity, the
patient was sent to an intensive care unit.

He was still receiving oxygen through a nasal cannula at a rate of four liters per minute in the
intensive care unit. Oxygen saturation reached 95%, which is regarded as the normal range, after 45
min. As soon as he was taken to the critical care unit, he began receiving fluid resuscitation (0.9%
normal saline). Hydralazine (5 mg) was administered intravenously immediately. The patient was
then re-evaluated after 20 minutes. After two injections of hydralazine at a dose of 5 mg each, the
patient experienced reflex tachycardia. The physician subsequently changed hydralazine to 50 mg
atenolol, which was administered orally once daily. Atenolol lowers heart rate by inhibiting (1
receptors in the heart, which stops hydralazine-induced reflex tachycardia. Additionally, he began
taking 20 mg of sustained-release nifedipine orally, twice a day. By addressing both vascular
resistance (by nifedipine) and cardiac output (via atenolol), nifedipine and atenolol work in concert
to improve blood pressure. Atenolol prevents reflex tachycardia, a side effect of nifedipine alone. He
received = 5,000 IU of low-molecular-weight heparin every 12 hours to prevent prothrombotic
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episodes. He received 500 mg azithromycin once daily for five days to prevent secondary bacterial
infections. He was administered 500 mg of acetaminophen when necessary to treat his fever.

Outcome and Follow-Up

After 17 days in the hospital and two consecutive negative COVID-19 throat swab test results
were obtained. Subsequently, he was released to return to his house. He was counseled to take
nifedipine in addition to his prescription for hypertension medication. It was advised to keep up with
his monthly follow-up appointment at an ambulatory clinic.

Discussion

COVID-19 intricate interactions with the cardiovascular and renal systems greatly worsen
hypertension in people who already have hypertension.[9] Million people have been infected by the
COVID-19 virus as it has spread worldwide.[10] Risk factors linked to COVID-19 include age,
hypertension, cancer, prior cerebrovascular disease, a history of cardiovascular disease, chronic
kidney disease, diabetes mellitus, and obesity. Hypertension most frequently affects COVID-19
patients.[4]

The characteristics of SARS-CoV-2 hospitalized patients have discovered that hypertension
increases the risk of serious clinical outcomes. In particular, hypertension is linked to a higher rate of
ICU admission, worsening heart failure, and increased death in COVID-19 hospitalized patients.[11]
Target-organ damage includes cardiac ischemia, advanced retinopathy, hypertensive
encephalopathy, acute stroke (ischemic or hemorrhagic), acute cardiogenic pulmonary edema, acute
aortic disease, eclampsia, and severe pre-eclampsia/HELLP syndrome (hemolysis, elevated liver.[12]
The study's patient in this study experienced target organ damage from hypertensive emergencies,
including myocardial infarction (caused by ST-segment elevation), acute coronary syndrome (caused
by increased cardiac output and oxygen demand), left ventricular failure (caused by acute pulmonary
edema), and left ventricular hypertrophy (caused by left axis deviation).

COVID-19 with pre-existing hypertension can interact in a number of ways that could result in
a hypertensive emergency. These two diseases can combine to create a hypertensive emergency in
the following manner. Increased sympathetic nervous system activity: In individuals with
preexisting hypertension and COVID-19, SNS activation can exacerbate elevated blood pressure,
potentially triggering a hypertensive emergency. The underlying cardiovascular changes in
hypertensive individuals (e.g., stiffened arteries and left ventricular hypertrophy) make them more
vulnerable to the effects of increased SNS activity.[13]

RAAS dysregulation: In individuals with hypertension, RAAS dysregulation can intensify the
vasoconstrictive actions of angiotensin I, raising blood pressure even further. Because the kidneys,
heart, and other organs are under higher stress, this worsens the condition of hypertension and raises
the possibility of a hypertensive emergency.[14] Hypoxia and respiratory stress: COVID-19 can
increase blood pressure to extremely high levels in those who already have hypertension. Increased
cardiac output, vasoconstriction, and hypoxia can lead to a hypertensive emergency, particularly if
blood pressure is not properly controlled.[15]

Acute cardiac and renal complications: Patients with hypertension already have a burden on
their hearts and kidneys owing to their long-term high blood pressure. Both cardiac and renal
functions may suffer an abrupt decline as a result of the additional strain caused by COVID-19-related
inflammation, hypoxia, and RAAS dysregulation. Acute end-organ damage, including stroke,
myocardial infarction, and renal failure, may result from a hypertensive emergency.[16] Medications
and iatrogenic factors: The use of medications such as corticosteroids or antivirals to treat COVID-19
in people who already have hypertension might raise blood pressure even more and could cause a
hypertensive emergency, particularly if the blood pressure is not closely monitored or controlled.[17]

Vascular inflammation and endothelial dysfunction: Chronic hypertension already results in
blood vessel stiffness and endothelial dysfunction. This effect is exacerbated by endothelial damage


https://doi.org/10.20944/preprints202503.2236.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 31 March 2025

d0i:10.20944/preprints202503.2236.v1

4 of 6

linked to COVID-19, which increases blood pressure and the likelihood of acute consequences,
including hypertensive emergencies.[18] Acute respiratory distress syndrome: The body's
compensatory responses, including vasoconstriction and an elevated heart rate, can increase blood
pressure in conjunction with the stress of ARDS. People with preexisting hypertension may
experience sudden increases in blood pressure, which could lead to hypertensive emergencies.[19]

Hypertensive SARS-CoV-2 Infection and ACE2
Kidney damage — Sodium Retention eMereenc Downregulation — RAS Imbalance — 1 BP
& Volume Overload — T BP 8 b4 T Ang I accumulation — Potent vasoconstriction
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(SARS-CoV-2 infects renal tubules) —
Impaired sodium excretion.
Decreased glomerular filtration rate (GFR)
—+ Flwid accumulation — Hypervolemia &
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Instability & Organ Damage
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Figure 1. In hypertensive patients, COVID-19 exacerbates pre-existing hypertension through multiple

interrelated mechanisms.

Numerous factors, including the extent of organ damage, the promptness and efficacy of
medical care, and the patient's general health and comorbidities, influence the prognosis of
hypertensive emergencies caused by COVID-19 and preexisting hypertension. Acute hypertension
and COVID-19-induced hypertensive emergencies with preexisting hypertension typically have a
worse prognosis because of intense systemic inflammation, a higher likelihood of multiorgan damage
failure, and difficulties controlling both conditions simultaneously.[20]

In most hypertensive situations, the mean arterial pressure (MAP) should be gradually reduced
(by 10-20% in the first hour and another 5-15% over the next 23 hours). For the first hour, the goal
was to lower the systolic and diastolic blood pressures by 180 and 120 mmHg, respectively.
Systolic/diastolic blood pressure should be reduced to 160 and 110 mmHg within the next 23 h. [21]

The site of organ damage mostly influences the choice of blood pressure-lowering medications,
target blood pressure, and the timeframe by which blood pressure reduction should be achieved for
hypertensive emergencies in COVID-19.[22] The interaction of the cardiovascular, renal, and
respiratory systems necessitates careful consideration while treating a hypertensive emergency in a
patient with COVID-19 and preexisting hypertension. Antiviral therapy, oxygen supplementation,
corticosteroids (such as dexamethasone in extreme cases), and anticoagulation, if necessary, are used
to treat COVID-19. Treatment of a hypertensive emergency involves monitoring or treating end-
organ damage and immediately controlling blood pressure with intravenous antihypertensives (such
as labetalol or nicardipine).[23] In this study, hydralazine (5 mg) intravenously was given right away.
After 20 minutes, the patient was re-evaluated. The patient experienced reflex tachycardia following
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two injections of hydralazine (5 mg each). The physician subsequently changed hydralazine to 50 mg
atenolol, which was administered orally once daily.

Conclusion

In hypertensive patients, COVID-19 disrupts cardiovascular homeostasis through ACE2
depletion, RAS imbalance, endothelial dysfunction, cytokine storm, sympathetic overactivation,
renal impairment, and hypercoagulability. These mechanisms collectively increase BP and cause
severe hypertensive emergencies, leading to stroke, myocardial infarction, acute kidney injury, and
multi-organ failure. Early BP control and anti-inflammatory treatment are crucial to reducing
mortality and preventing fatal outcomes. Pharmacological treatments should prioritize the rapid
control of blood pressure while addressing the underlying COVID-19-related complications. In this
study, hydralazine (5 mg) was intravenously given immediately, and the patient was reevaluated
after 20 min.

Key Points: By binding to ACE2 receptors, SARS-CoV-2 reduces the protective effects of ACE2 on blood pressure
regulation and exacerbates hypertension. COVID-19 causes endothelial cell destruction, which hinders

vasodilation and increases vascular resistance, ultimately leading to increased blood pressure.
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