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Abstract

Cytomegalovirus (CMV) infection has been implicated in endothelial dysfunction and
atherogenesis, yet its role as a potential trigger for acute coronary syndrome (ACS) remains
underrecognized. We present a case of a 32-year-old male with no prior medical history who
developed non-ST elevation myocardial infarction (NSTEMI) and was subsequently found to
have active CMV infection. The patient had no known history cardiovascular disease, though
subsequent testing did reveal additional underlying risk factors. This case highlights the need
to consider infectious etiologies, including CMV, as contributors to ACS in young, otherwise
apparently healthy individuals. Understanding the interplay between viral infections and
atherosclerotic disease may lead to improved risk stratification and management of patients
presenting with ACS.

Introduction

Acute coronary syndrome (ACS) is traditionally associated with well-established risk factors
such as hypertension, hyperlipidemia, diabetes, and smoking. However, there is increasing
evidence that infectious agents, including cytomegalovirus (CMV), may contribute to
endothelial dysfunction and plaque destabilization, potentially leading to acute myocardial
infarction (Ml) in patients with minimal conventional risk factors [1]. The herpesvirus family,
which includes CMV, are some of the most ubiquitous of all human infections. In the general
population, the global seroprevalence of CMV is estimated to be 83% [2]. CMV has been linked
to atherogenesis through mechanisms such as chronic inflammation, endothelial injury, and
immune-mediated plaque destabilization [3]. Despite these associations, CMV remains an
underappreciated factor in ACS pathophysiology. Here, we present a case of a young, ostensibly
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healthy male with NSTEMI and active CMV infection, emphasizing the need for further
investigation into infectious triggers of ACS.

Case presentation

A 32-year-old male with no known significant past medical history presented to the emergency
department with burning chest pain radiating to the left shoulder, pleuritic in nature, and
associated with shortness of breath. Symptoms began one day prior to admission and were
accompanied by a fever of 101°F. He denied recent illness or sick contacts.

On arrival, his vital signs were as follows: temperature 98°F, heart rate 117 bpm, blood
pressure 132/81 mmHg, and respiratory rate 20 breaths per minute with normal oxygen
saturation on room air. He appeared uncomfortable and diaphoretic, but his cardiovascular and
pulmonary examinations were unremarkable. Social history was negative for tobacco or e-
cigarette usage. Family history was not significant for premature coronary artery disease or
sudden cardiac death in immediate relatives. However, it was noted that the patient’s maternal
grandfather had an unspecified cardiac disease. There was no documented history of
hyperlipidemia, hypertension, or diabetes. Given this information, further genetic testing for
hereditary hyperlipidemias was not indicated at this time [4].

Laboratory findings were significant for a total bilirubin of 1.3 mg/dL, aspartate
aminotransferase (AST) of 171 IU/L, alanine aminotransferase (ALT) of 55 IU/L, high-sensitivity
troponin T of 2027 ng/L, and a white blood cell count of 14.2 B/L. His hemoglobin Alc was
5.9%. The lipid panel showed total cholesterol of 187 mg/dL, LDL of 113 mg/dL, and an
elevated lipoprotein (a) of 142.8 mg/dL. COVID-19 and influenza tests were negative, and blood
cultures showed no growth.

An electrocardiogram (EKG) demonstrated findings consistent with inferior infarction (Figure 1).
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Figure 1. EKG demonstrated ST segment depressions in the inferior leads

A transthoracic echocardiogram revealed a normal left ventricular ejection fraction without
structural abnormalities. The patient was treated with aspirin and symptom management, but
his chest pain persisted, and he remained diaphoretic. Coronary angiography revealed triple
vessel disease (Figure 2).

Figure 2. Pre-vascularization coronary angiography demonstrating acute thrombotic occlusion of the mid
left circumflex artery, subtotal to total occlusion of proximal to mid right coronary artery with left to
right collateral filling of the right posterior descending artery and severe focal mid LAD stenosis (A).
Successful culprit lesion percutaneous intervention of the mid-left circumflex stenosis with post drug-

eluting stent (B).



Despite aggressive medical therapy, the patient continued to experience chest pain and
became hemodynamically unstable the following day. He was taken for repeat catheterization,
which revealed a patent Lleft circumflex stent with persistent vessel disease. He underwent
percutaneous intervention to the left anterior descending artery and right coronary artery
(Figure 3) with subsequent symptom resolution. A post-catheterization TTE showed no notable
cardiac dysfunction. The patient was subsequently discharged on dual antiplatelet therapy with

aspirin and ticagrelor, along with high-dose statin therapy.

Figure 3. Repeat coronary angiography demonstrating widely patent stent in the left circumflex. Severe
mid left anterior descending stenosis with successful drug-eluting stent (A, B). Chronic total occlusion of
the proximal to mid right coronary artery with bridging collaterals post successful drug-eluting stent (C,
D). The distal RCA after revascularization is of small caliber and has moderate diffuse stenosis.

Two weeks following discharge from the hospital, the patient presented in the outpatient
setting with concerns of a fever. Infectious and autoimmune etiologies were considered in the
differential and screening tests were gathered. Laboratory values showed some inflammatory
markers were elevated, notably an ESR of 81 mm/hr and a CRP 19 mg/L; no IL-6 testing
performed. Laboratory testing for tuberculosis and hepatitis A, B, and C all returned negative.
EBV testing revealed a positive EBNA-1gG, EBV VCA IgG, and EBV VCA IgM, which was consistent



with recent infection. Serologic testing for CMV revealed an initial CMV IgG <0.60 U/mL and a
positive IgM antibody titer of 57.4 AU/mL, suggestive of active infection. As the CMV IgG test
was negative, CMV IgG avidity testing was not completed. A CMV PCR was not obtained at this
time, and the patient was not tested for HSV, chlamydia, or mycoplasma.

The manifestations of illness were mild and resolving at the time of presentation; it was
decided that antivirals were not necessary for treatment.

Another follow up visit was scheduled for 3 months later, where CMV testing was negative for
IgG and IgM antibodies. Notably the patient’s symptoms had resolved, and no further studies
were performed.

Discussion

CMV has been increasingly recognized as a contributor to cardiovascular disease through
mechanisms involving chronic inflammation, endothelial dysfunction, and immune-mediated
vascular injury [5]. CMV infection can induce a prothrombotic state, promote arterial
inflammation, and contribute to plaque instability, potentially precipitating acute coronary
events.

Mechanistically, CMV is thought to contribute to ACS through several interrelated pathways.
First, CMV can infect endothelial cells, leading to direct endothelial injury and increased
expression of adhesion molecules such as intercellular adhesion molecule-1 (ICAM-1) and
vascular cell adhesion molecule-1 (VCAM-1). This promotes leukocyte adhesion and migration,
fostering a pro-inflammatory microenvironment conducive to atherogenesis.

Second, CMV infection induces a systemic inflammatory response, increasing levels of pro-
inflammatory cytokines such as tumor necrosis factor-alpha (TNF-a), interleukin-6 (IL-6), and
interferon-gamma (IFN-y), which contribute to plaque destabilization. These inflammatory
mediators can weaken the fibrous cap of atherosclerotic plaques, making them more prone to
rupture, a key event in ACS pathogenesis [3].

Furthermore, activated T lymphocytes stimulated by CMV antigens also play a role in plaque
destabilization. CD8+ killer T lymphocytes and CMV-specific CD4+ T lymphocytes increase the
production of ligands that bind receptors on endothelial cells releasing pro-inflammatory
chemokines, such as fractalkine and IP-10. During primary infection with CMV, T cells that
become differentiated following antigen presentation can be maintained during latency of the
virus and a proinflammatory response of the immune system is activated [6].

Additionally, CMV infection has been shown to upregulate procoagulant activity through
increased expression of tissue factor and decreased fibrinolytic activity. This promotes a
hypercoagulable state, increasing the risk of thrombus formation and subsequent coronary
artery occlusion [7].



Lastly, CMV has been implicated in direct smooth muscle cell proliferation within the arterial
wall, leading to arterial remodeling and accelerated atherosclerosis. This process is mediated
by CMV-encoded proteins that interfere with normal cellular signaling pathways, promoting
atherosclerotic plaque progression [1].

Owing to our patient presenting with late ACS and being immunocompetent, with improvement
in symptoms, the decision was made to forgo treatment for underlying CMV infection. While
mild elevations of liver enzyme and function testing suggested possible hepatic involvement,
the patient did not have signs or symptoms of systemic CMV involvement of other organ
systems such as encephalitis, retinitis, gastritis, colitis, etc.

This case underscores the need for heightened awareness of infectious triggers in ACS,
particularly in young patients without previously known cardiovascular risk factors. It is
important to acknowledge, however, the underlying cardiovascular risk factors in our patient
revealed upon further workup—this includes the significant risk from notably elevated LDL and
lipoprotein (a) levels, as well as the risk associated with pre-diabetic range hemoglobin Alc.
This is further highlighted by the triple vessel disease seen on coronary angiography,
suggesting a previously latent process of chronic atherosclerosis.

Other case reports have reported similar findings to our report, corroborating the impact CMV
has on vascular or cardiovascular events. One case report of a young immunocompetent female
showed that an acute CMV infection led to asymptomatic carotid intimal-medial thickening.
The authors note that the patient had mild infectious mononucleosis-like symptoms such as
fever and fatigue, but a bruit was noted on carotid artery exam leading to exploration of this
finding. Following the resolution of her symptoms, it was noted on ultrasound and exam that
there was now no evidence of carotid artery endothelial proliferation or other vascular changes
[8]. Another case report looked at an immunocompetent patient with reactivation of CMV that
had an acute MI. Although the patient had a complicated hospital course, it was shown that
they were CMV positive and had signs of systemic infection including CMV colitis and
hepatomegaly, showing an association of CMV infection with ACS [9]. Collectively, these two
case reports suggest that CMV may precipitate acute vascular and cardiac events in young,
immunocompetent patients, most likely through mechanisms such as direct endothelial injury,
inflammation, and a prothrombotic state.

The clinical implications of our case may lead to the consideration of early testing for
additional cardiovascular risk factors (such as blood pressure, diabetes, lipid profile - even if
not overweight) in adults, even young adults, with positive serologies. There also should be
consideration for possible early referral for cardiology evaluation.

An alternative explanation for this patient’s ACS could involve two contributing factors:
Epstein-Barr virus (EBV) infection and elevated LDL levels. While CMV IgM was found to be
positive on screening, this could be due to heterophile antibody cross reactivity leading to a
false positive result. It is noted in the literature that false positive CMV IgM results may occur in



patients infected with EBV or with immune disorders, as such CMV IgM testing should be
interpreted with caution and in conjunction with other clinical and laboratory findings [10].
However, it should be noted that there is a paucity of guidelines for interpreting patients who
are positive EBY and CMV IgM, which can make establishing a final diagnosis more complicated
[11].

Further research is necessary to determine whether screening for CMV and other viral
pathogens in select populations may be beneficial in guiding preventive and therapeutic
strategies. While it is noted that a large majority of the population is likely seropositive for CMV
and it would be impractical to use this as an indication for screening for cardiovascular disease
in the general population, select populations may benefit from targeted screening. Some
studies show correlation between CMV seropositivity with mortality in cardiovascular disease,
pointing to CMV as a potential independent risk factor for all-cause mortality [12]. Raising
awareness of the cardiac implications of CMV infection, along with improving screening and
diagnostic approaches, has the potential to significantly enhance patient outcomes.

Conclusion

This case highlights the potential role of CMV infection as a trigger for ACS in an apparently
healthy young adult. While traditional cardiovascular risk factors remain central to ACS
pathophysiology, infectious agents such as CMV should also be considered in atypical
presentations. Understanding the interplay between viral infections and coronary events may
improve risk assessment and targeted interventions in at-risk populations.

References

1. Nieto Fl. Infections and atherosclerosis: new clues from an old hypothesis? Am J Epidemiol.
1998;148(10):937-948. doi:10.1093/0oxfordjournals.aje.a009579

2. Zuhair M, Smit GSA,Wallis G, et al. Estimation of the worldwide seroprevalence of
cytomegalovirus: A systematic review and meta-analysis. Rev Med Virol. 2019;29(3): e2034.
doi:10.1002/rmv.2034

3. Epstein SE, Zhu J, Najafi AH, Burnett MS. Insights into the role of infection in atherogenesis and in
plaque rupture. Circulation. 2009;119(24):3133-3141. d0i:10.1161/CIRCULATIONAHA.108.836074

4. Grundy,S, Stone, N, Bailey,A. et al. 2018
AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA Guideline on the
Management of Blood Cholesterol: A Report of the American College of Cardiology/American
Heart Association Task Force on Clinical Practice Guidelines.JACC. 2019 Jun, 73 (24) e285-e350.
https://doi.org/10.1016/j.jacc.2018.11.003

5. Pusa R, Lassila R, Melkko J,Jansson SE,Jansson JH. Cytomegalovirus infection and neopterin in
acute coronary syndrome. IntJ Cardiol. 2004;97(2):267-269. d0i:10.1016/j.ijcard.2003.07.003

6. van de Berg PJ,Yong SL,Remmerswaal EB, van Lier RA, ten Berge ). Cytomegalovirus-induced
effector T cells cause endothelial cell damage. Clin Vaccine Immunol. 2012;19(5):772-779.
doi:10.1128/CVI.00011-12



https://doi.org/10.1016/j.jacc.2018.11.003

10.

Simanek AM, Dowd JB, Aiello AE. Persistent pathogens linking socioeconomic position and
cardiovascular disease in the US. Int J Epidemiol. 2009;38(3):775-787. d0i:10.1093/ije/dyn272
Hirabayashi Ylshii T, Kodera T, Fujii H, Munakata Y, Sasaki T.2003.Acute Cytomegalovirus Infection
and Transient Carotid Intimal-Medial Thickening in a Young, Otherwise Healthy Woman.J Clin
Microbiol41:.https://doi.org/10.1128/jcm.41.8.3978-32980.2003

Yousaf Z,Albaz N, Abdelmajid AA, Sabobeh T, Elzouki AN. Reactivation cytomegalovirus leading to
acute myocardial infarction-A first reported case in an immunocompetent patient. Clin Case Rep.
2021 Feb 10;9(4):1958-1963. doi: 10.1002/ccr3.3914. PMID: 33936622; PMCID: PMC8077325.
Miller JM, Binnicker MJ, Campbell S, et al. Guide to Utilization of the Microbiology Laboratory for
Diagnosis of Infectious Diseases: 2024 Update by the Infectious Diseases Society of America
(IDSA) and the American Society for Microbiology (ASM) , Clinical Infectious Diseases, 2024;,
ciael04, https://doi.org/10.1093/cid/ciae104

11. Jhaveri TA, Harris C, Sax PE. IgM Positivity for Both EBV and CMV: A Clinical Conundrum. Open

12.

Forum Infect Dis. 2022 Jun 24;9(7):0fac316. doi: 10.1093/0fid/ofac316. PMID: 35873288; PMCID:
PM(C9297312.

Huang, Xiaoping & Meng, Yaxian & Hu, Xinyi & Zhang,Aijie & Ji,Qiangian & Liang, Zhirou &
Fang, Fang & Zhan,Yigiang. (2024). Association between cytomegalovirus seropositivity and all-
cause mortality: An original cohort study.Journal of Medical Virology. 96.10.1002/jmv.29444.


https://doi.org/10.1128/jcm.41.8.3978-3980.2003
https://doi.org/10.1093/cid/ciae104

