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History of Present Illness 

Å54 year old woman with HIV infection was 
admitted with chest pain and dyspnea. 

ÅShe had been well until 10 days prior to 
admission when she developed shortness of 
breath.   

ÅApproximately 1 hour before presentation, she 
developed sub-sternal chest pain, radiating to 
her neck, accompanied by dyspnea, nausea and 
diaphoresis. 

ÅShe went to the emergency department, where 
her pain resolved spontaneously 

 

 



Past Medical History 

ÅDiagnosed with HIV infection 18 yrs ago 

ÅNadir CD4 cell count 264 

ÅInitially treated with zidovudine and lamivudine; 
indinavir added in 1996 

ÅSubsequent ARVs (given at different times): 
stavudine, didanosine, hydroxyurea, abacavir (for 1 
month about 7 yrs before admission), nelfinavir, 
saquinavir and nevirapine.   

ÅPersistent viremia on these regimens.   

ÅApproximately 14 mo. before presentation, started 
on tenofovir, emtricitabine, lopinavir/ritonavir.   

ÅFor 12 mo. prior to this presentation, HIV RNA level 
undetectable; CD4 count increased from 406 to 614 

 

 

 



Past Medical History (continued)  

 

ÅOral candidiasis 

ÅLipodystrophy (facial lipoatrophy) 

ÅHCV infection.  HCV RNA >700,000 IU/mL.  Liver 
biopsy: chronic active hepatitis 

ÅCholesterol 217 mg/dl (reference range <200 
desired), Triglycerides 278 mg/dl (40-150), HDL 29 
mg/dl (32-100), LDL 132 mg/dl (<130 desired) 

 

ÅMedications: lopinavir/ritonavir, emtricitabine and 
tenofovir 

 

 

 

 

 



Past Medical History (continued) 

ÅSocial history: Mediterranean ancestry. Worked in 

service industry.  Drank alcohol occasionally.  Had 

stopped smoking (4 years before).  Had discontinued 

illicit injection drug use (more than 15 years before). 
 

ÅFamily history:  

ïFather and brother had myocardial infarctions 

(MIs) in their fifties.  Father, brother and sister had 

hyperlipidemia 

ïMother had hypertension, a MI in her seventies, 

stroke and arthritis 



Physical Examination 

ÅPatient was in mild distress but did not appear 

toxic.  

ÅVital signs and oxygen saturation were normal.  

Weight was 49.9 kilograms, height 157 

centimeters, and body mass index 20.2.   

ÅShe had facial atrophy.  

ÅThere were crackles in the lung bases. 

ÅRemainder of the examination was normal.  



Studies 

ÅRenal function normal 

ÅWhite blood cell count 12.1 with a normal differential; 

remainder of complete blood count normal. 

ÅCreatine kinase isoenzymes and troponin-I were 

initially negative 

ÅCoagulation tests normal 
 

ÅChest radiograph: minimal atelectasis or scarring at 

the left lung base, without evidence of focal 

pneumonia.  The heart and mediastinum normal.  

 



Cardiology Studies 

Claudia Chae, M.D. 

 



Initial ECG 

Sinus rhythm, 60 per minute with one premature atrial beat 

and non-specific ST-segment and T-wave changes.  



EKG with chest pain 

Within 18 minutes, severe chest pain recurred; repeat ECG demonstrated sinus 

rhythm at a rate of 54 per minute, with ST-segment elevation (up to 5 mm) in 

leads II, III, aVF, V4 through V6, and ST-segment depression (up to 6 mm) in 

leads I, aVL, aVR, and V1 through V3.  



Clinical course 

ÅPatientôs chest pain resolved spontaneously. 

ÅAspirin, heparin, eptifibatide and metoprolol were 

administered.   

ÅSubsequent ECGs showed normalization of ST-

segments, followed by transient ST-segment 

elevations in the absence of pain.   

ÅA diagnostic test was performed.  



Differential diagnosis 

ÅAcute myocardial infarction: leading diagnosis 
ïRisk factors: age, post-menopausal status, family 

history, hyperlipidemia, former smoking 

ïPatientôs symptoms strongly suggestive of acute 
coronary syndrome 

ïECGs consistent with acute myocardial infarction 

 

ÅCoronary vasospasm 
ïñPureò coronary vasopasm, in absence of 

obstructive coronary artery disease, much less 
common  

ïUsually not associated with typical atherosclerotic 
risk factors 

 



Differential diagnosis (continued) 
 

ÅPericarditis 

ïSymptom history, pattern and fluctuations in the ST 
changes seen on ECG do not fit this diagnosis well.  

ÅAortic dissection with occlusion of right coronary 
artery (RCA) 

ïRCA is the coronary artery most commonly involved 
in dissections involving the ascending aorta.  

ïHowever, she does not have risk factors for 
dissection (including the most common antecedent 
condition, hypertension) 

ïQuality of her chest discomfort would be atypical for 
aortic dissection 

ïChest x-ray showed a normal mediastinum 

 



Framingham risk score in this patient 



Law MG, et al. HIV Med. 2006;7:218-230. 

Observed and Predicted MI Rates According to ART Exposure 

(D:A:D Study) 

Framingham Risk Estimation  in HIV-Infected Adults: 

Is HIV an independent Risk Factor ?? 
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Triant VA, et al. J Clin Endocrin Metab. 2007;92:2506-2512 

Acute MI rates  in 3851 HIV-infected and 1,044,589 HIV-uninfected patients 
from 1996-2004 (11.1 vs 7.0 events/1000 years) 
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Should HIV be considered a CAD risk equivalent 

in a manner similar to diabetes mellitus? 

FRAM: After adjustment for other risk factors, 

HIV infection and DM had similar risk for 

subclinical atherosclerosis 

 

Veterans Cohort: risk for acute MI was similar in 

among those with HIV and DM 

 HIV: HR 1.9 (CI 1.6 to 2.4) 

 DM:  HR 2.0 (CI 1.7 to 2.5). 

Grunfeld C AIDS 2009; 23: 1841-1849. 

Freiberg M Abstract #809, CROI 2011. 



Why is this happening? 



Traditional risk factors (age, gender, DM, 
HTN) are major predictors for MI (D:A:D) 

DAD Study Group. N Engl J Med 2007; 356:1723 

Adjusted Model 1 Adjusted Model 2 

Relative Rate 

(95% CI) 
P Value 

Relative Rate 

(95% CI) 
P Value 

Exposure to PIs (per year) 1.16 (1.10-1.23) <0.001 1.10 (1.04-1.18) 0.002 

Age (per 5 yr) 1.39 (1.31-1.46) <0.001 1.32 (1.23-1.41) <0.001 

Male sex 1.91 (1.28-2.86) 0.002 2.13 (1.29-3.52) 0.003 

BMI >30 kg/m2 1.70 (1.08-2.69) 0.02 1.34 (0.77-2.34) 0.31 

Family history of CHD 1.56 (1.10-2.23) 0.01 1.40 (0.96-2.05) 0.08 

Smoking status 

  Current 2.83 (2.04-3.93) <0.001 2.92 (2.04-4.18) <0.001 

  Former 1.65 (1.12-2.42) 0.01 1.63 (1.07-2.48) 0.02 

Previous cardiovascular event 4.30 (3.06-6.03) <0.001 4.64 (3.22-6.69) <0.001 

Diabetes mellitus - - 1.86 (1.31-2.65) <0.001 

Hypertension - - 1.30 (0.99-1.72) 0.06 

Total cholesterol (per mmol/liter increase) - - 1.26 (1.19-1.35) <0.001 

HDL cholesterol (per mmol/liter increase) - - 0.72 (0.52-0.99) 0.05 



Cumulative exposure to protease inhibitors independent 
increase risk of an MI (D:A:D) 

PI: Adjusted RR = 1.16 (1.10-1.23, P < .001) 
NNRTI: adjusted RR = 1.05 (0.98 ς 1.13, P = .17) 
 

DAD. NEJM. 2007;356:1723-1735. 



Current or recent abacavir use associated with increased 
risk of CAD 

Highest risk in 
individuals at high 
predicted risk (defined 
as > 20% predicted risk 
of CVD over 10 years)  

D:A:D Study Group. Lancet 2008;371:417-1426. 



Slide #22 

From WS Post, MD, at 14th Annual Ryan White HIV/AIDS Program Clinical Conference, IASïUSA SMART Study Group. N Eng J Med. 2006;355: 2283-2296.  

No. at Risk 

Treatment 
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Initiation of combination antiretroviral therapy 
rapidly improves vascular function 

ÁTreatment naive HIV pts ς randomized to 3 different regimens 
ÁRegardless of regimen, FMD improvement was similar in each arm 
ÁFMD increased by 1.48% (P < .001), but does not restore FMD to normal 

Torriani F JACC 2008 
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Although antiretroviral improves vascular function and 
reduces risk of MI, it does not completely restore vascular 

health 

Hsue et al (CROI 2010) 
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Summary of Case 

ÅDespite being a relatively young women 

woman with low Framingham risk score, she 

has many potential novel risk factors for CAD 

ÅPrior untreated HIV infection 

ÅProlonged exposure to protease inhibitors  

ÅHCV co-infection (controversial) 

ÅLow CD4+ T cell nadir and presumed chronic 

inflammation 

ÅSome common HIV-associated risk factors 

not present, including current or recent 

abacavir, high BMI and metabolic syndrome 

 



HIV-associated chronic 

inflammation despite 

effective HAART as a 

cause of premature 

cardiovascular disease 



éOver the past decade, it has become widely 

accepted that inflammation is a driving force behind 

chronic diseases that will kill nearly all of us (Cancer. Diabetes and 

obesity. Alzheimer s disease.Atherosclerosis.)é 

  

éMediating inflammation in chronic diseases is a 

new frontier, its success still uncertainé 
Science , 2010 



Higher CRP levels predict increased risk for heart disease  
ƛƴ ǿƻƳŜƴ όƴҐнтΣфофΤ ²ƻƳŜƴΩǎ IŜŀƭǘƘ {ǘǳŘȅύ 
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Pathogenesis of atherosclerosis 

Libby, Ridker and Hanson, Nature 2011 


