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Patients with human immunodeficiency virus (HIV) have 
increased risk of cardiovascular disease. Although evidence of 
subclinical atherosclerosis in perinatally acquired HIV (PHIV) 
is available, myocardial infarction has not been described in 
this population. We report a case of myocardial infarction in a 
patient with PHIV with a brief literature review.
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CASE PRESENTATION
Our patient is a 24-year-old man with perinatally acquired 
human immunodeficiency virus (PHIV) who presented to 
his first visit at our hospital-based adult outpatient HIV clinic 
reporting fatigue and severe weight loss with worsening short-
ness of breath. Diagnosed with HIV shortly after birth, he ini-
tiated antiretroviral therapy at 5 years of age. His combination 
antiretroviral therapy (cART) history included multiple nucle-
oside reverse-transcriptase inhibitors (stavudine, lamivudine, 
didanosine, zidovudine, abacavir, emtricitabine), nonnucleo-
side reverse-transcriptase inhibitor (efavirenz), and protease 
inhibitors (nelfinavir, lopinavir, ritonavir, atazanvir), combined 
initially in dual and subsequently 3-drug regimens. He had 
periods of viral suppression from the age of 10 to 19, at which 
point he transferred care from the pediatric HIV program at 
our institution to another institution (see Supplementary data 
for treatment history). The patient reported difficulty engaging 
with the adult clinic and provider, had challenges with unstable 

housing, intermittent employment, and minimal family support. 
He therefore self-discontinued cART and had fallen out of care.

His interval medical history is significant for pneumocystis 
pneumonia and cryptococcal meningitis 2 years prior. He had 
been hospitalized at an outside hospital twice in the prior month 
for weakness in the setting of hypokalemia. He smoked approxi-
mately a half a pack of cigarettes daily for the past 8 years and has 
occasional marijuana use. From the age of 9–19 years, his calcu-
lated low-density lipoprotein (LDL-C) range was 79–136 mg/dL, 
triglyceride range was 76–255 mg/dL, and high-density lipopro-
tein (HDL) range was 29–82 mg/dL. He denied any other illicit 
drug use. He reported no known family history of diabetes, car-
diovascular disease (CVD), or early cardiac death.

His initial vital signs were as follows: blood pressure 
90/64  mmHg, heart rate 55 beats/minute, temperature 35.9°C, 
respiratory rate 18 breaths/minute, and body mass index 12.9 kg/
m2. On exam, he was noted to be cachectic and frail, with the 
remainder of his exam normal, including heart with regular rate 
and rhythm without murmur, rub, or gallops. His initial labo-
ratory tests were notable for hyponatremia (128 mEq/L), hypo-
kalemia (2.3 mEq/L), hypophosphatemia (0.4  mg/dL), and a 
nonanion gap metabolic acidosis. Urine toxicology was negative. 
His CD4 count was 1 cell/mm3, and HIV-1 ribonucleic acid viral 
load was 43 642 copies/mL. Upon presentation, his electrocardi-
ogram (ECG) showed normal sinus rhythm with left ventricular 
hypertrophy and prominent U waves in the precordial leads con-
sistent with hypokalemia. His chest radiograph was normal.

He was admitted to our inpatient medicine ward for evaluation 
and management of his electrolyte derangements as well as nutri-
tional assessment. His electrolyte abnormalities resolved; however, 
on hospital day 2, he suddenly developed new onset pressure-like 
chest pain that lasted for 20 minutes. The pain was severe in inten-
sity, constant, and nonradiating. On exam, he was afebrile with a 
blood pressure of 94/62 mmHg and heart rate of 80 beats/minute. 
He was diaphoretic and mildly uncomfortable, but otherwise his 
physical examination was unchanged. An ECG showed promi-
nent ST elevations in the anterior leads consistent with anterior 
wall ST elevation myocardial infarction (Figure  1a). Standard 
acute coronary syndrome treatment was promptly initiated. 
A transthoracic echocardiogram showed moderately reduced left 
ventricular systolic function with an ejection fraction of 30%–35% 
with severe hypokinesis of the mid anterior and anteroseptal wall 
as well as of the entire apex, consistent with ischemia in the left 
anterior descending (LAD) supply territory. His troponin I levels 
at the time of this event were 0.76 ng/mL (normal <0.04 ng/mL).

He underwent emergent coronary angiography, which showed 
a long, hazy 95% stenosis at the mid segment of the LAD with 
thrombolysis in myocardial infarction (TIMI)-2 flow distally. 
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The LAD first diagonal branch had a 40% proximal stenosis, the 
left circumflex obtuse marginal branch had a 30%–40% steno-
sis in the mid segment, and the dominant right coronary artery 
had a 30% stenosis in the mid segment. Notably, there were no 
significant coronary calcifications visualized on the angiogram. 
He underwent successful percutaneous coronary intervention of 
the proximal and mid LAD segments with 2 overlapping Vision 
bare metal stents converting the hazy 95% stenosis to 0% and 
restoring TIMI-3 antegrade flow (Figure 1b and c).

He was subsequently transferred to the cardiac care unit for 
observation. His ST elevations resolved. His troponin I  levels 
peaked at 9.85 ng/mL, approximately 17 hours after the onset 
of his symptoms. The remainder of his laboratory tests revealed 
the following: total cholesterol 52 mg/dL, triglycerides 48 mg/
dL, HDL 27  mg/dL, LDL-C 17  mg/dL, lipoprotein(a) lev-
els <10 nmol/L, and C-reactive protein (CRP) <0.1 mg/dL. He 
was discharged on 81 mg of aspirin and 75 mg of clopidogrel. 

He was not prescribed a beta blocker because of hypotension. 
He was also restarted on cART.

DISCUSSION

This case illustrates the development of premature atherosclero-
sis resulting in an acute coronary event in a young patient with 
PHIV. Cardiovascular disease is a major source of morbidity and 
mortality in patients with HIV with an estimated rate of 0.49 
CVD events per 100 person years for virally suppressed patients 
and an adjusted hazard ratio of 2.1 (95% confidence interval, 1.7–
2.6) for CVD event for every 10-year increase in age [1]. Large 
cohort studies have shown increased risk of acute myocardial 
infarction in HIV-infected adults, even after accounting for tra-
ditional CVD risk factors [2]. However, rates among individuals 
with PHIV are not captured or described in these studies, and as 
of yet there are no reports of myocardial infarction in PHIV.

Although there are limited data on CVD events in youth, sub-
clinical atherosclerosis has been described in HIV-infected youth 

Figure 1. (a) Electrocardiogram (ECG) during episode of chest pain showing prominent ST elevations in the anterior leads (8 mm in lead V3 and 5 mm in lead V4). The 
rhythm is normal sinus at a rate of 78 beats per minute. The right axis deviation and the left ventricular hypertrophy by voltage criteria are unchanged from the presenting 
ECG. Prominent U waves seen on initial ECG are no longer present. (b) Initial coronary angiogram: right anterior oblique caudal view of the left anterior descending coronary 
artery (LAD) showing a 95% long and hazy stenosis of the mid-LAD segment (arrow). The incomplete filling of the LAD on this static frame is due to thrombolysis in myo-
cardial infarction (TIMI)-2 flow observed on cine. A 30%–40% stenosis of the left circumflex first obtuse marginal branch is also visualized. (c) Post- percutaneous coronary 
intervention coronary angiogram: the 95% mid-LAD stenosis is now converted to a 0% and TIMI-3 flow is restored. 
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through multiple imaging modalities. Ultrasound assessments 
of carotid artery intima media thickness (CIMT) was used in 
a in a multicohort study of HIV-infected patients and controls 
aged 6–75 years [3]. HIV-infected participants aged 6–29 years 
(n = 279) had increased CIMT compared with HIV-uninfected 
controls (n = 58) after adjusting for traditional CVD risk factors 
with strengthening of the association when the analysis was lim-
ited to PHIV. This difference was not seen in patients aged 30–49 
(n = 738) and 50–75 years (n = 730), which suggests that in youth, 
HIV itself increases the risk of artery thickening, with an increas-
ing role of traditional risk factors as patients age. Additional 
cohort studies support these findings with 1 cohort showing 
both cART-naive and virally suppressed HIV-infected children 
have increased CIMT compared with HIV-uninfected children 
[4]. Youth with early-acquired or PHIV (15–29  years old) had 
increased right coronary artery wall thickness, compared with 
HIV-uninfected controls in a study using coronary magnetic res-
onance imaging [5]. All identified plaques were noncalcified and 
not associated with significant luminal narrowing. These studies 
highlight that youth with PHIV have subclinical atherosclerosis, 
although there is lack of data that relates subclinical atherosclero-
sis to adverse clinical outcomes.

The increased risk of atherosclerosis in HIV-infected individ-
uals is likely caused by several factors, including HIV-induced 
immune activation and monocyte/macrophage-mediated 
inflammation (regardless of cART use), direct vascular effects of 
HIV, and the adverse metabolic effects of antiretroviral therapy, 
in addition to traditional CVD risk factors [6]. Multivariable 
analysis of several cohorts of children and adolescents have 
shown that compared with controls, PHIV is associated with 
elevated markers of endothelial dysfunction, in particular 
soluble vascular cell adhesion molecule 1 (sVCAM) and sol-
uble intracellular adhesion molecule 1 (sICAM) and markers 
of immune activation and inflammation, including monocyte 
chemoattractant protein-1 (MCP-1), interleukin-6, soluble 
CD14 (sCD14) and CRP, as well as fibrinogen, a marker of 
coagulant dysfunction [7, 8]. Higher HIV viral loads are asso-
ciated with markers of inflammation (MCP-1 and CRP) and 
endothelial dysfunction (sICAM and sVCAM) [8]. However, 
sCD14 and sVCAM have been shown to be increased even in 
the setting of viral suppression [7]. Although based on small 
cohorts, these studies highlight the impact on early-acquired 
HIV on biomarkers associated with CVD.

Exposure to cART, in particular older protease inhibitor 
(PI) agents lopinavir and indinavir and potentially abacavir, 
has been associated with myocardial infarction; however, the 
data are not definitive [9]. More importantly, continuous cART 
has been shown to decrease the rate of CVD events compared 
with cART with treatment interruptions [10]. In children with 
PHIV, adverse structural and functional vascular changes (as 
measured by CIMT artery flow-mediated dilatation) have been 
associated with PI exposure [11]. Children and adolescents 

with PHIV have been shown to have higher rates of dyslipi-
demia compared with uninfected controls, with PI use being 
the strongest associated risk factor [12].

Our patient’s CVD risk factors include prolonged periods of 
uncontrolled viral replication during the first 5 years of his life 
before he was started on cART and for the last 5  years when 
he was not taking cART. Moreover, he has a long history of 
cART, with exposure to agents potentially associated with CVD 
(lopinavir/ritonavir and abacavir). Finally, he is actively smok-
ing, although with a limited pack-year history. He does not have 
a history of sustained hyperlipidemia, although his HDL was 
very low at the time of presentation.

CONCLUSIONS

As shown in this case, an increased index of suspicion for CVD 
may be warranted in individuals with PHIV. Future studies on 
CVD risk assessment and optimization are needed, because 
there are currently no guidelines on CVD risk management 
in these patients. The role of statins is unclear, and individu-
als with PHIV do not meet the age inclusion criteria for the 
ongoing randomized trial to prevent vascular events in HIV 
(REPRIEVE) [13]. This case also highlights the importance of 
successful transition from pediatric to adult providers to mini-
mize serious complications caused by lapses in care.

Supplementary Data
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