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 C a s e  R e p o R t

Heterozygous Familial Hyperlipidemia in a Fighter 
Pilot
Lori C. Gatzke

 BACKGROUND: Heterozygous familial hypercholesterolemia (HeFH) is an autosomal dominant disease characterized by elevated 
low-density lipoprotein cholesterol (LDL-C) that increases risk for clinically significant atherosclerotic cardiovascular 
disease (asCVD). this common (1:220) disease is present within the fighter pilot community and hesitation to treat 
this condition at younger ages results in a higher risk for coronary artery disease (CaD), the presence of which can be 
catastrophic for flying safety.

 CASE REPORT: a 40-yr-old asymptomatic F-15 pilot presented with persistently elevated LDL-C levels > 190 mg · dL−1 and a significant 
family history of CaD. Coronary artery calcium, Ct angiography, and finally, invasive angiography were used to further 
stratify him as having mild CaD. Initiation of statin therapy significantly lowered his LDL and subsequent risk for disease 
progression, allowing him to return to flying.

 DISCUSSION: early recognition and treatment of HeFH is imperative for lowering the risk of asCVD. often the medical community 
supporting flyers is hesitant to diagnose or treat this condition, due to nonrecognition, the young age of presentation, 
or reluctance to potentially ground a flyer. By intervening earlier, rather than waiting, aviators can remain on flying 
status longer with lower risk to themselves and their aircrew.
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In 2020, over 1 million Americans had a myocardial infarction 
(MI) and more than 16 million Americans were estimated to 
live with coronary artery disease (CAD).13 The recognized 

risk factors for the development of atherosclerotic cardiovascular 
disease (ASCVD) include increasing age, male sex, and a num-
ber of modifiable risk factors: smoking status, physical activity, 
blood pressure, blood glucose, body weight, and diet.13 Elevated 
cholesterol is another established risk factor for the development 
of clinically significant CAD with an estimated doubling of the 
risk of CAD for adults with hyperlipidemia.5

Heterozygous familial hypercholesterolemia (HeFH) is a 
common disease, occurring in as many as 1 in 200 people.9 It is 
a genetic, autosomal dominant condition that causes lifelong 
elevated low-density lipoprotein cholesterol (LDL-C) levels, 
and if not found and treated from an early age, untreated men 
are at a 50% risk for a coronary event by age 50 (untreated 
women 30% risk by age 60).10 As many as 20% of MIs in younger 
men (<45 yr of age) are attributed to HeFH.7 Underdiagnosis 

and inadequate treatment are significant problems for patients 
with HeFH, with greater than 1 million in the United States 
underdiagnosed, and only half of those carrying a diagnosis 
treated to goal.10 According to the Familial Hyperlipidemia 
Foundation’s CASCADE-FH registry data, the mean age of 
familial hypercholesterolemia diagnosis was 50 yr, by which age 
more than one-third had already suffered an ASCVD event.7 
Early diagnosis and adequate treatment of HeFH in childhood 
and young adulthood lowers the incidence of ASCVD to the 
same risk level as those without HeFH.10
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CASE REPORT

In June 2020, a 40-yr-old F-15 pilot presented to the Flight 
Medicine clinic for his yearly Periodic Health Assessment, an 
annual physical for aviators. He described his health and fitness 
level as excellent, enjoying the benefits of regular physical activ-
ity and lifelong abstinence from alcohol and tobacco. His BMI 
was 26 and blood pressure readings at that appointment and 
historically were less than 130/80. His past medical history was 
significant for some high-frequency hearing loss and laser eye 
surgery, and he took no medications or supplements daily. 
Upon questioning him about his family history, however, a red 
flag became apparent: his father also enjoyed excellent physical 
health until his “sudden” myocardial infarction and subsequent 
multivessel coronary artery bypass surgery in his early 60s.

The patient experienced no cardiac symptoms at rest or 
during exercise. Labs drawn revealed an elevated LDL-C of 208 
mg · dL−1 and total cholesterol of 262 mg · dL−1. Fasting blood 
sugar was 86 and he had normal renal and hepatic function. 
After receiving this abnormal lipid panel, he was immediately 
started on a high-dose, high-intensity statin and was referred 
for coronary calcium CT.

A review of his records showed an LDL-C of 192 mg · dL−1 
and total cholesterol of 258 mg · dL−1 as early as 2009 (patient 
age was 29 yr), which was then checked intermittently until it 
was checked yearly after 2018. He noted that his doctors always 
commented that it was high, but as he was young they did not 
recommend starting a medication and instead encouraged rou-
tine checks and to continue his healthy lifestyle.

The coronary artery calcium score was 120 Agatston units 
in the left main coronary artery, placing him above the 90th 
percentile for men between the ages of 40 to 45, suggesting a 
high likelihood of mild coronary artery disease with signifi-
cant narrowing possible. He went to a cardiologist who con-
firmed the presence of familial hyperlipidemia and referred 
him for echocardiography (normal) and CT angiography 
which showed nonocclusive focal calcific atherosclerotic 
plaque in the proximal and mid left anterior descending arter-
ies, including the distal right coronary artery, resulting in mild 
stenosis (25–49%) and minimal stenosis (< 25%), respectively. 
He was categorized as CAD-RADS 2, indicating mild nonob-
structive coronary artery disease that merited aggressive med-
ical therapy. As coronary artery disease is disqualifying for all 
flying classes in the Air Force, he was referred to the 
Aeromedical Consultation Service at Wright-Patterson AFB 
for further evaluation. He underwent coronary angiography, 
which demonstrated mild nonobstructive calcifications in the 
left anterior descending arteries not requiring stent placement 
and, thus, he continued with medical management.

During this evaluation period, his LDL-C dropped to 49 mg 
· dL−1 and total cholesterol decreased to 96 mg · dL−1 on the 
maximum dose of a high-intensity statin, which he tolerated 
well. He was returned to flying status and allowed to continue 
flying high-performance aircraft. His children were referred to 
their pediatrician for testing for familial hypercholesterolemia.

DISCUSSION

In the United States, the commonly accepted diagnostic criteria 
for HeFH include: LDL-C ≥ 160 mg · dL−1 for children, LDL-C 
≥ 190 mg · dL−1 for adults plus one first-degree relative similarly 
affected or with premature CAD or positive genetic testing for 
an LDL-C raising gene defect (LDL receptor, ApoB, or PCSK9).7 
Patients with negative test results for the three genes yet who 
still have the typical familial hypercholesterolemia phenotype 
may have other genetic variation contributing to high LDL-C 
levels. Performing genetic testing allows for more refined 
genetic counseling of relatives, however.10 In a study of 20,485 
CAD-free control and prospective cohorts, individuals with an 
LDL‐C level ≥ 190 mg · dL−1 and no familial hypercholesterol-
emia mutation (6.7%) were at a 6‐fold increased risk of CAD 
than the reference group with an LDL‐C ≤ 130 mg · dL−1. In 
contrast, subjects with an LDL‐C level ≥ 190 mg · dL−1 and a 
familial hypercholesterolemia mutation (1.7%) were at a 22‐
fold increased risk than the reference group.6 Once identified in 
a patient, both LDL-C and familial hypercholesterolemia muta-
tion testing (cascade screening) should be performed to screen 
for at-risk first-degree relatives.6

There is controversy on when to initiate lipid screening, with 
the U.S. Preventative Services Task Force (USPSTF) recommen-
dation for initiation at 35 for men and 45 for women. The 
American Heart Association (AHA), American College of 
Cardiology (ACC), and the National Lipid Association give a 
grade 1 Class of Recommendation for a fasting or nonfasting 
plasma lipid profile in adults who are 20 yr of age or older.4 The 
USPSTF awards a grade I for insufficient evidence to screen chil-
dren and adolescents 20 yr or younger, though the American 
Academy of Pediatrics, AHA, ACC, and National Lipid 
Association recommend universal lipid screening in children 
between the ages of 9 to 11 yr.7 For adults ages 40 to 75, risk can 
be calculated using race- and sex-specific pooled cohort equa-
tions, most commonly the 10-yr ASCVD risk calculator devel-
oped by the AHA/ACC. For patients ages 20 to 39, lipids should 
be measured and assessed with other risk factors every 4 to 6 yr, 
though the utility of the 10-yr ASCVD risk calculator is limited 
in this population.1 Notably, patients with familial hypercholes-
terolemia are at significant risk of having an early ASCVD event, 
and the use of risk calculators is not applicable to this group.1

The treatment of HeFH is less controversial: the first-line 
medication is statin therapy. In a 1995 randomized controlled 
trial, placebo-controlled statin trials of pravastatin 40 mg in 
patients with LDL-C ≥ 190 mg · dL−1 showed a reduction in MI 
and cardiovascular death, with the benefits extending in a 20-yr 
observational follow-up study.12 Additionally, as high-intensity 
statins provide greater risk reduction than moderate-intensity 
statins or placebo, patients with HeFH should receive high-in-
tensity statins at the highest tolerated dose.4 Given that many 
patients with FH will have at least a mild CAD at diagnosis, 
placing them at very high risk for future cardiac events, the goal 
for statin therapy should be an LDL‐C of 70 mg · dL−1 or less. If 
unable to reach this goal on maximally tolerated statin therapy, 
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the addition of nonstatins (ezetimibe, PCSK9 inhibitors, or in 
more severe cases lipoprotein apheresis) is indicated.7

Approved statins for U.S. Air Force air crew include simvasta-
tin, pravastatin, lovastatin, atorvastatin up to 80 mg · d−1 and 
rosuvastatin up to 40 mg · d−1.11 A higher dosage or combination 
medication requires an aeromedical waiver. An aviator should 
be grounded for 5 d when starting a statin or after any dose 
adjustment to monitor for side effects.11 Second line medications 
or combination therapies include ezetimibe and fenofibrate, 
both of which require a 3- and 5-d grounding period, respec-
tively, for side effects, and both require an aeromedical waiver.11

In the civil aviation world there are considerable differences 
in the methods of measuring and addressing elevated choles-
terol panels in aviators. The UK Civil Aviation Authority 
requires lipid screening of all initial pilot applicants and a repeat 
screen after the pilot turns 40 yr of age.2 Both the International 
Civil Aviation Organization and the U.S. Federal Aviation 
Administration (FAA) do not routinely screen aviators for ele-
vated cholesterol. The FAA considered a mandatory screening 
of pilots, followed by in-depth cardiovascular examination if 
their total cholesterol levels were greater than 300 mg · dL−1, but 
this policy change was rejected in 1996. Most reportable cardio-
vascular conditions include further evaluation with a lipid 
panel.2 The FAA does not restrict statin or other cholester-
ol-lowering medication classes due to favorable side effect pro-
files and demonstrated overall safety.2

In the flying environment, unique conditions such as hypo-
baric pressure, hypoxia, heat stress, catecholamine surges, and 
high +Gz maneuvers reduce oxygen supply to the myocardium, 
exacerbating ischemia in individuals with existing CAD. When 
this ischemia presents symptomatically, it carries the risk of sud-
den incapacitation and inability to maintain control of the air-
craft, a catastrophic scenario.3 For this reason, CAD is the leading 
cause of disqualification for aviators and, if returned to flying 
status, individuals are often restricted to non-high-performance 
aircraft (<2.5 Gz with another qualified pilot).8 The relatively 
common condition of HeFH leads to an earlier onset and higher 
risk CAD, and aviation medical providers should seek to identify 
and treat this condition as early as possible to prevent, most 
importantly, death and disability associated with the disease. If 
identified and treated at younger ages, aircrew are more likely to 
remain qualified for flying high-performance aircraft safely.
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