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Statin Therapy in Low-Risk Air Force Aviators with
Isolated Hypercholesterolemia
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This study evaluated the use of statin therapy in U.S. Air Force (USAF) aviators with isolated hypercholesterolemia in

terms of compliance with clinical practice guidelines (CPGs) and effectiveness in reducing low-density lipoprotein

This was a mixed design, 8-yr retrospective study that included 8185 participants with isolated hypercholesterolemia, of

Overall agreement between CPG recommendations and patient-clinician decision makers was 0.920 (95% confidence

interval: 0.955, 0.959) and 0.891 (95% confidence interval: 0.843, 0.851) per 2002 and 2013 CPGs, respectively.
Overall agreement was primarily driven by the negative proportion of specific agreement; positive agreement was
moderate for the 2002 CPG and poor for the 2013 CPG. LDL-C levels marginally decreased for all participants except
non-CPG-recommended statin users per the 2002 CPG. CHD risk was minimally reduced for all participants per the
2002 CPG with the exception of CPG-recommended statin users, for whom risk increased; CHD risk decreased

for CPG-recommended statin users, but increased for non-CPG-recommended statin users per the 2013 CPG.

No one statin medication was found to be more clinically effective in reducing LDL-C or CHD risk, regardless of dose

Aerospace medicine practitioners are following CPG recommendations for statin therapy. Statins provided minimal

benefit, however, and CPG recommendations proved irrelevant in reducing LDL-C and CHD risk in this population of
Air Force aviators. This result is attributable, in part, to the young age of the study cohort and the short follow-up
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40-yr-old male U.S. Air Force (USAF) aviator presents

to a flight medicine clinic for a periodic health assess-

ment. The aviator is a nonsmoker without significant
past medical history other than hypercholesterolemia. The
aviator’s systolic blood pressure is 128 mmHg without antihy-
pertensive medication, total cholesterol is 240 mg - dL™%,
high-density lipoprotein cholesterol (HDL-C) is 45 mg - dL™,
triglycerides are 183 mg - dL ™", calculated low-density lipopro-
tein cholesterol (LDL-C) is 158 mg - dL ™!, and fasting glucose is
99 mg - dL ™. The aviator inquires whether he should be taking
a “statin,” but is concurrently concerned about recent media
attention on the potential adverse effects of statins. Do the
benefits outweigh the risks for this aviator to initiate statin
therapy?

Extensive epidemiological data demonstrate that elevated
cholesterol levels are associated with an increased risk for
atherosclerotic coronary heart disease (CHD).!**? “Statins,” or
3-hydroxy-methylglutaryl coenzyme A reductase inhibitors,
are a widely used group of drugs that are effective in reducing
CHD events, largely by reducing LDL-C.>'"?° However, there is
debate among physicians over cholesterol therapy, particularly
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in terms of the primary prevention of CHD in individuals with
isolated hypercholesterolemia who are otherwise healthy.%”!¢
The opinion of expert physicians is to not treat elevated choles-
terol levels in isolation, but rather direct risk-reducing therapies
to those at the highest risk who are most likely to benefit,
achieving therapy goals in the safest and most cost-effective
manner.'*!® In occupations with high physical demands (e.g.,
fighter/attack pilots), it is important for both aviators and aero-
space medicine practitioners to understand whether treatment
of elevated cholesterol levels with statins in otherwise healthy
aviators significantly decreases risk for CHD.

Therefore, the purposes of this study of USAF aviators with
isolated hypercholesterolemia were to determine: 1) whether
statins were prescribed according to the 2002 National Choles-
terol Education Program Adult Treatment Panel (NCEP ATP)
I11"* and the 2013 American College of Cardiology/American
Heart Association (ACC/AHA) guidelines,'” henceforth
referred to as the clinical practice guidelines, or CPGs; 2)
whether patients treated with statin therapy per CPG recom-
mendations selectively benefited in terms of reduction in
LDL-C and calculated 10-yr CHD risk; and 3) which statin was
most clinically effective at reducing LDL-C and CHD risk.

Based on the preceding study questions, the following
research hypotheses (H) were adopted for this study:

H1: The proportion of overall agreement between the CPG rec-
ommendation and patient-clinician decision makers will
be good (i.e., p, = 0.61-0.80) for USAF aviators with iso-
lated hypercholesterolemia.

H2: There will be a significant reduction in LDL-C over time for
USAF aviators with isolated hypercholesterolemia treated
with statins when indicated by the CPG (+statin/+CPG
group), but not in aviators treated with statins when not
indicated by the CPG (+statin/eCPG group) or not pre-
scribed statins (i.e., sstatin/+CPG and sstatin/eCPG groups).

H3: There will be a significant reduction in calculated 10-yr CHD
risk over time for USAF aviators with isolated hypercholes-
terolemia treated with statins when indicated by the CPG
(+statin/+CPG group), but not in aviators treated with
statins when not indicated by the CPG (+statin/eCPG
group) or not prescribed statins (i.e., sstatin/+CPG and
sstatin/eCPG groups).

H4: There will be differences between statins in clinical effec-
tiveness in reducing LDL-C risk in USAF aviators with iso-
lated hypercholesterolemia.

H5: There will be differences between statins in clinical effec-
tiveness in reducing calculated 10-yr CHD risk in USAF
aviators with isolated hypercholesterolemia.

There were two premises underlying H2 and H3. First, the
purpose of the CPGs is to identify individuals who are likely to
benefit from statin therapy. Thus, statin therapy in an individual
in whom therapy is not indicated by the CPG will fail to exhibit
a benefit of treatment in terms of a significant change in LDL-C
or 10-yr CHD risk. Second, if statin therapy is not prescribed
for an individual, regardless of CPG recommendation, then
there will be no observed pharmaceutical treatment effect.
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METHODS

Study Population

The study was conducted under a human-use protocol approved
by the 711" Human Performance Wing Institutional Review
Board and in accordance with federal and USAF regulations on
the protection of human participants in biomedical and behav-
ioral research. The study used a retrospectively defined cohort
of USAF aviators with isolated hypercholesterolemia from
which subgroups were drawn to test the abovementioned
hypotheses. The study enrolled participants who were on active
duty in the USAF from 2004-2013. The inclusion criteria
for participants were as follows: 1) Air Force Specialty Code
(AFSC) of 11-13, 18, 43A, 46F, 48, 1A, 1C, 1T, 1U, 1W, or 4M,
or an AFSC of 4N with a qualifying Aviation Service Code; and
2) a total cholesterol = 200 mg - dL ™! at baseline. Participants
were excluded from the study if they had 1) total cholesterol <
200 mg - dL ™! at baseline; 2) comorbid diabetes, hypertension
[systolic blood pressure (SBP) = 140 mmHg or diastolic blood
pressure (DBP) = 90 mmHg], or tobacco use; 3) a prescription
for a nonstatin lipid lowering medication (e.g., resins/bile acid
sequestrants, fibrates, niacin, etc.); 4) a prescription for a hyper-
tension medication; or 5) insufficient data to calculate a base-
line CHD risk score.

Archival data (January 1, 2004, to December 31, 2013) were
extracted from three databases: Air Force Personnel Center,
Cardiovascular Risk Assessment and Management (CRAM),
and the Pharmacy Data Transaction Service (PDTS). The Air
Force Personnel Center provided data on participants’ gender,
self-reported race, and AFSC. CRAM, which is a system used to
ensure all active duty Air Force personnel undergo mandatory
cardiac risk assessment during their periodic health assess-
ments, furnished data on participants’ age, SBP and DBP, pres-
ence of diabetes, smoking status, total cholesterol, LDL-C, and
HDL-C; 10-yr CHD risk was calculated from these data using
the Total Framingham Risk Score'® (2002 CPG) and the Pooled
Cohort Equations' (2013 CPG). PDTS contributed data on
medications prescribed, dates dispensed, and the days supplied
of medication(s) dispensed. All three databases contained
Social Security number and date of birth, which were used to
link participants’ data across databases and to calculate age;
Social Security numbers and dates of birth were then removed
from the study dataset.

Design and Procedure

Fig. 1 outlines the study design and procedures. PDTS data
were used to identify participants who received prescriptions in
the therapy class of 3-hydroxy-methylglutaryl coenzyme A
reductase inhibitor (statin) and the dates of the prescriptions.
Participants with prescriptions in this therapy class were
assigned to the statin (+statin) group, and the remaining par-
ticipants were by default assigned to the nonstatin (sstatin)
group. For participants in the +statin group, T,, was established
as the start date of the first statin prescription. The CRAM data
from between T, .. and T and closest to T, were used to
define the pretest assessment. T, for participants in the sstatin
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Fig. 1. Study design and procedure.

group was established as the date of the first available CRAM
data meeting the study inclusion criteria.

Using pretest CRAM data, participants were classified into
one of two categories based on the 2002 CPG: drug therapy
indicated by CPG (+CPGy,) vs. drug therapy not indicated by
CPG (=CPG,,). Since study participants were selected based
on the presence of isolated hypercholesterolemia, the relevant
factors used in the CPG were age, gender, HDL-C, LDL-C, and
calculated 10-yr CHD risk. Information on family history of
premature CHD was not available in the archival data used in
this study and thus could not be assessed; all participants were
assumed to have no family history of premature CHD. Partici-
pants were classified as +CPG,, using the following NCEP
ATP III criteria:

¢ LDL-C=190mg-dL™}, or

¢ LDL-C =160 mg-dL™"!, = 2 risk factors (e.g., men = 45 yr
or women = 55 yr, HDL-C < 40 mg - dL '), and 10-yr CHD
risk < 10%, or

+ LDL =130 mg-dL"}, = 2 risk factors (e.g., men = 45 yr or
women = 55 yr, HDL < 40 mg - dL™!), and 10-yr CHD risk
10-20%.

Per NCEP ATP III criteria, initiation of drug therapy was
optional when LDL-C levels were 160-189 mg - dL ™! and 0-1
risk factors were present. For participants meeting these crite-
ria, participants placed on statin therapy were categorized as
+CPG,, and those not placed on therapy were categorized as
2CPG, ;.

Similarly, pretest CRAM data were used to classify partici-
pants into one of two categories based on the newer 2013 CPG:
drug therapy indicated by CPG (+CPG,3) vs. drug therapy
not indicated by CPG (eCPG,, ). Participants were categorized

were used to identify the specific
statin prescribed during the 90 d
preceding the post-test CRAM
assessment.

Based on CPG categorization, participants in the +statin
and wsstatin groups were assigned into one of the following
(sub)-groups: +statin/+CPG +statin/sCPG;,, sstatin/+CPG,,,

o
sstatin/aCPG;,. Hypothesisyl was tested using a cross-sectional
study design based on simple contingency table analysis of the
abovementioned subgroups. Hypotheses 2-5 were tested using
a pre/post-test study design. Hypotheses 2 and 3 testing included
all participants with valid post-test data, while Hypotheses 4
and 5 testing was limited to participants in the +statin group
with valid post-test data. All analyses were conducted using
SAS versions 9.2 and 9.4 (SAS Institute, Cary, NC) and SPSS
version 20.0 software (IBM Corp., Armonk, NY), and the level

of significance was set a priori to 0.05.

RESULTS

Descriptive statistics were computed for all study variables and
groups for both pre-test and post-test observations based on the
2002 NCEP ATP III CPG (Table I) and 2013 ACC/AHA CPG
(Table II). Categorical variables were summarized using fre-
quencies and percentages. Continuous variables were summa-
rized using mean and SD.

Hypothesis 1 predicted that the proportion of overall agree-
ment between the CPG recommendation and patient-clinician
decision makers would be good. Agreement was evaluated
using the proportion of overall agreement (p,) and the positive
and negative proportions of specific agreement; significance
testing of p, was accomplished using the Pearson Chi-squared
(x?) test. Applying the 2002 CPG, the proportion of overall
agreement was 0.920 [95% confidence interval (CI): 0.918,
0.922; x* = 8152.24, P < 0.001]; positive agreement was 0.475
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Table I. Baseline and Follow-Up Data Applying 2002 NCEP ATP Il CPGs.
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VARIABLE =STATIN/=CPG +STATIN/=CPG =STATIN/+CPG +STATIN/+CPG
N 6601 35 126 1423
Baseline Characteristics:
Male, no. (%) 6081 (92.10) 5(100.00) 120 (95.20) 1398 (98.20)
Age, yr, mean (SD) 3361 (6.72) 47. 51 (3.30) 35.12(8.26) 39.04 (6.42)
Total cholesterol, mg - dL™", mean, (SD) 220.04 (16.19) 18546 (24.59) 26859 (21.11) 220.52 (35. 20)
HDL, mg - dL™", mean (SD) 52.00(14.14) 3451 (4.29) 4778 (11.93) 46.07 (11.36)
SBP, mmHg, mean (SD) 122.02 (9.89) 125.06 (11.54) 122.33(9.62) 12532 (1 071)
DBP. mmHg, mean (SD) 7446 (7.72) 77.94 (8.04) 7543 (8.44) 77.83 (848)
Baseline Outcomes:
LDL-C, mg - dL™!, mean (SD) 142.70 (17.98) 107.73 (16.55) 194.85 (13.77) 145.07 (32.83)
10-yr CHD risk, mean (SD) 0.014 (0.010) 0.053(0.025) 0.029(0.027) 0.017(0.014)

Follow-up Outcomes:
LDL-C, mg - dL™!, mean (SD)
10-yr CHD risk, mean (SD)

14338 (16.57)
0.017(0.013)

107.77 (28.81)
0.049 (0.022)

161.12 (19.20)
0.027 (0.025)

134.05 (32.98)
0.019(0.017)

Observed mean (SD); sstatin = not prescribed statin, +statin = prescribed statin, @CPG = statin not recommended based on CPG, +CPG = statin recommended based on CPG.

(95% CI: 0.461, 0.489) and negative agreement was 0.957 (95%
CI: 0.956, 0.958). When applying the more recent 2013 CPG,
the proportion of overall agreement was 0.891 (95% CI: 0.889,
0.892; x> = 829.86, P < 0.001); positive agreement was 0.187
(95% CI: 0.174, 0.200) and negative agreement was 0.941 (95%
CI: 0.940, 0.942). Accordingly, Hypothesis 1 was accepted. In
both cases, there was very good agreement between CPG rec-
ommendations and patient-clinician decision makers, which
was primarily driven by the negative proportion of specific
agreement (i.e., when both the CPG and the patient-clinician
decision makers were in agreement that statin therapy was not
indicated). Positive agreement was moderate for the 2002 CPG
and poor for the 2013 CPG. Of note, there was a significant dif-
ference in the number of participants for whom the CPG rec-
ommended statin therapy when comparing the 2002 CPG
(N = 2803) vs. the 2013 CPG (N = 2044) (x* = 18,970.27,
P < 0.001).

Hypothesis 2 predicted that there would be a significant
reduction in LDL-C over time for participants in the +statin/
+CPG group, but not in the other groups (i.e., +statin/eCPG,
sstatin/+CPG, sstatin/e«CPG). This hypothesis was tested using
linear mixed model analyses. The fixed effects included the

Table Il. Baseline and Follow-Up Data Applying 2013 ACC/AHA CPGs.

covariates of sex, age, total cholesterol, HDL-C, SBP, and DBP
and the independent variables of time (pre/post), group (4 lev-
els), and the time by group interaction; random effects controlled
for the interpersonal variability of subjects. When applying the
2002 CPG, there was a significant time by group interaction
effect [F(3, 8441.72) = 24.50, P < 0.001]. A significant reduc-
tion in LDL-C over time was observed for the +statin/+CPG
group (mean difference = 2.06, P < 0.001), the wstatin/+CPG
group (mean difference = 0.585, P < 0.001), and the wstatin/
<CPG group (mean difference = 9.55, P < 0.001), but not the
+statin/eCPG group (mean difference = —1.45, P = 0.578).
Repeating the analysis using the 2013 CPG, there was again a
significant time by group interaction effect [F(3, 8298.26) =
37.31, P < 0.001]. A significant reduction in LDL-C over time
was observed for the +statin/+CPG group (mean difference =
9.27, P < 0.001) as well as the sstatin/+CPG group (mean dif-
ference = 9.26, P < 0.001), the wstatin/eCPG group (mean dif-
ference = 0.587, P < 0.001), and this time the +statin/=CPG
group (mean difference = 1.32, P < 0.001). Accordingly, we
reject Hypothesis 2 that significant reductions in LDL-C over
time would only be observed when statin therapy was provided
when recommended by the CPG. Of note, although statistically

VARIABLE =STATIN/=CPG +STATIN/=CPG =STATIN/+CPG +STATIN/+CPG
N 6606 1313 121 145
Baseline Characteristics:
Male, no. (%) 6096 (92.30) 1291 (98.30) 05 (86.80) 142 (97.90)
Age, yr, mean (SD) 3362 (6.73) 39.23 (6.45) 34 43 (8.00) 39.37 (6.86)
Total cholesterol, mg -dL™", mean, (SD) 220.07 (16.20) 21343 (30.25) 268.74 (22.86) 276.28 (27 43)
HDL, mg - dL™!, mean (SD) 51.94 (14.12) 45.74 (11.30) 50.89 (14.00) 46.28 (12.11)
SBP, mmHg, mean (SD) 122.02 (9.89) 12538 (10.75) 122.17 (9.76) 124.80 (10.50)
DBP, mmHg, mean (SD) 7448 (7.72) 77.87 (8.55) 74.73 (8.50) 7752 (7.74)
Baseline Outcomes:
LDL-C, mg - dL~', mean (SD) 142.76 (18.02) 137.86 (27.61) 193.32(19.48) 201.31(21.05)
10-yr CHD risk, mean (SD) 0.010(0.017) 0.018(0.013) 0.029 (0.059) 0.035 (0.056)
Follow-up Outcomes:
LDL-C, mg - dL™', mean (SD) 143.40 (19.56) 130.65 (31.34) 161.06 (20.17) 158.55 (37.98)
10-yr CHD risk, mean (SD) 0.013(0.024) 0.021(0.031) 0.024 (0.033) 0.028 (0.035)

Observed mean (SD); sstatin = not prescribed statin, +statin = prescribed statin, aCPG = statin not recommended based on CPG, +CPG = statin recommended based on CPG.
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significant differences were observed, the reductions in LDL-C
over time were clinically not significant (defined a priori as
reduction in baseline LDL-C < 10%), even for the +statin/+CPG
group.

Hypothesis 3 predicted that there would be a significant
reduction in calculated 10-yr CHD over time for participants
in the +statin/+CPG group, but not in the other groups (i.e.,
+statin/eCPG, sstatin/+CPG, sstatin/sCPG). This hypothesis
was tested using linear mixed model analyses as per the same
procedure used to test Hypothesis 2. When applying the 2002
CPG, there was a significant time by group interaction effect
[F(3, 8162.23) = 15.01, P < 0.001]. A significant increase in
CHD risk over time was observed for the +statin/+CPG group
(mean difference = —0.0008, P = 0.001) as compared to a sig-
nificant decrease in risk for the +statin/eCPG group (mean dif-
ference = 0.0055, P = 0.002), the wstatin/+CPG group (mean
difference = 0.0032, P < 0.001), and the sstatin/sCPG group
(mean difference = 0.0003, P = 0.012). Repeating the analysis
using the 2013 CPG, there was again a significant time by group
interaction effect [F(3, 8087.59) = 5.50, P = 0.001]. A signifi-
cant reduction in CHD risk over time was observed for the
+statin/+CPG group (mean difference = 0.0049, P = 0.024)
and a significant increase in risk over time was observed for the
+statin/eCPG group (mean difference = —0.0022, P = 0.002).
CHD risk did not significantly change over time for the sstatin/
+CPG group (mean difference = 0.0041, P = 0.064) or the
sstatin/eCPG group (mean difference = —0.0004, P = 0.165).
Accordingly, we should reject Hypothesis 3 based on the
2002 NCEP ATP III model, but accept Hypothesis 3 based
on the 2013 ACC/AHA model. However, in both models, the
observed differences in CHD risk over time were clinically
not significant (defined a priori as reduction in CHD risk <
0.5%), even for the +statin/+CPG group, and so we reject
Hypothesis 3.

Hypothesis 4 predicted that there would be differences
between statins in clinical effectiveness in terms of reducing
LDL-C. The two most frequently prescribed statins in the study

sample (i.e., simvastatin and atorvastatin) were examined by
the prescribed dose intensity (i.e., low, medium, high) as
advised by the 2013 CPG. The following medication groups
were formed: low intensity simvastatin, medium intensity sim-
vastatin, medium intensity atorvastatin, and high intensity
atorvastatin (Table III). This hypothesis was tested using linear
mixed model analysis. The fixed effects included the covariates
of age, total cholesterol, HDL-C, SBP, and DBP and the inde-
pendent variables of time (pre/post), statin medication group,
and the interaction of time by statin medication group; ran-
dom effects controlled for the interpersonal variability of par-
ticipants. The interaction between statin medication group
and time on LDL-C was not significant [F(3, 413.88) = 1.11,
P = 0.346]. Accordingly, Hypothesis 4 was rejected as there
was no observed difference between statin groups in LDL-C
over time.

Hypothesis 5 predicted that there would be differences
between statins in clinical effectiveness in terms of reducing
calculated 10-yr CHD risk. This hypothesis was tested using
linear mixed model analyses as per the same procedure used to
test Hypothesis 4. The interaction between statin medication
group and time on CHD risk was not significant [F(3, 441.18) =
0.028, P = 0.994] when risk was calculated per the 2002
CPG. Similarly, the interaction between statin medication
group and time was also not significant [F(3, 449.99) = 0.547,
P = 0.650] when risk was calculated used the 2013 CPG.
Accordingly, Hypothesis 5 was rejected as there was no observed
difference between statin groups in calculated 10-yr CHD risk
over time.

DISCUSSION

This 8-yr retrospective cohort study examined the use of statin
therapy in USAF aviators with isolated hypercholesterolemia
per the 2002 CPG and the updated 2013 CPG for assessing
CHD risk. Primary prevention of cardiovascular disease

Table lll. Baseline and Follow-Up Means by Statin Medication and Dosage Intensity.

VARIABLE LOW SIMVASTATIN MEDIUM SIMVASTATIN MEDIUM ATORVASTATIN HIGH ATORVASTATIN
N 90 224 155 30
Baseline Characteristics:
Male, no. (%) 86 (95.60) 221(98.70) 154 (99.40) 30 (100.00)
Age, yr, mean (SD) 35.94 (5.75) 35.08 (5.63) 3544 (6.47) 3543 (6.04)
Total cholesterol, mg - dL~', mean, (SD) 24203 (24.52) 24901 (29.79) 24547 (27.38) 25243 (24.80)
HDL, mg - dL™", mean (SD) 4584 (10.79) 4591 (1062) 46.02 (11.06) 47.10(13.10)
SBP, mmHg, mean (SD) 122.27 (9.86) 123.50 (9.34) 121.38(9.75) 126.34 (8.23)
DBP. mmHg, mean (SD) 76.12 (7.42) 75.85 (7.58) 75.87 (7.34) 76.31(7.37)
Baseline Outcomes:
LDL-C, mg - dL™", mean (SD) 163.29 (21.32) 171.85 (27.84) 165.01 (27.98) 170.69 (25.61)
2002 CPG 10-yr CHD risk, mean (SD) 0.019 (0.016) 0.020 (0.015) 0.021 (0.017) 0.022 (0.021)
2013 CPG 10-yr CHD risk, mean (SD) 0.016 (0.033) 0.014 (0.013) 0.015(0.018) 0.016(0.012)
Follow-up Outcomes:
LDL-C, mg - dL™", mean (SD) 136.70 (32.87) 141.71 (39.63) 131.81 (41.13) 133.28 (52.39)
2002 CPG 10-yr CHD risk, mean (SD) 0016 (0.012) 0.016(0.012) 0.017(0.013) 0.018(0.017)
2013 CPG 10-yr CHD risk, mean (SD) 0.013 (0.021) 0.017 (0.072) 0.012 (0.014) 0.014(0.013)

Observed mean (SD).
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remains a major public health challenge.'**! Given the debate
surrounding the use of statin therapy,'®!” the current find-
ings sought to fill the knowledge gap on statin use in an active
duty population of otherwise healthy USAF aviators.

The present findings reveal a high proportion of overall
agreement for clinicians to adhere to both the 2002 and 2013
overall CPG recommendations regarding initiation of statin
therapy, and a high proportion of clinicians followed CPG rec-
ommendations to not initiate statin therapy when it was advised
not to. A small proportion of participants (5.4-7.8%) were pre-
scribed statin therapy when such therapy was not recommended,
yet only 54.9% and 26.1% of participants were prescribed
statin therapy when therapy was advised based upon the 2002
and 2013 CPGs, respectively, suggesting a trend for clinicians
to err on the side of caution in the prescription of statins. It
should be noted that such decisions are typically made jointly
with the patient,?® so aviators may be less inclined to start
drug therapy if they believe the potential exists that it could
jeopardize their work performance. Moreover, advising patients
to initiate a healthier lifestyle is a first line of action upon
detection of high cholesterol prior to initiating statin ther-
apy;>'®2? unfortunately, this could not be investigated in the
current study.

Contrary to that hypothesized, LDL-C was reduced, albeit
very modestly, for all participants regardless of actual statin use
or CPG recommendations, with the exception of participants
using statins but not recommended statin therapy per the 2002
CPG, who demonstrated no change in LDL-C. However, since
the latter observation was not borne out when the 2013 CPG
were applied, it is likely a chance difference. The largest LDL-C
reductions occurred in those participants for whom therapy
was recommended, regardless of actual statin use. Again, clini-
cians are likely recommending lifestyle changes to all qualified
patients, which potentially explains the reduction in LDL-C for
all aviators regardless of CPG recommendation for, or actual,
statin use.

Based upon the 2002 CPG, CHD risk increased in statin-
prescribed aviators for whom statin therapy was recommended
yet decreased for all other aviators. However, per the 2013 CPG,
only recommended statin users had a small, yet significant,
reduction in CHD risk, whereas risk increased for non-CPG-
recommended statin users and remained unchanged for those
not taking a statin regardless of CPG recommendation. It
appears, therefore, that similar to previous research,'® statin
therapy had minimal, if any, benefit, and that recommended
CPGs may not be relevant in this low-risk population of USAF
aviators. It should be noted that although the observed changes
in LDL-C and CHD risk were statistically significant, such
changes were not judged to be clinically significant based on
effect size.

This study found no significant difference between the top
two prescribed statin medications in the clinical effectiveness
of lowering LDL-C or CHD risk, regardless of dose intensity.
Such results are of significance alone, in that statin dose
intensity did not significantly contribute to clinical changes
in LDL-C or CHD risk from baseline to follow-up, when it
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would be expected.?® These results, however, are consistent
with evidence from published statin randomized placebo-
controlled trials that suggest that pravastatin, simvastatin,
and atorvastatin, when used at their standard dosages, show
no statistically significant difference in cardiovascular out-
comes.” It should be noted that although the study investiga-
tors were able to monitor date and medication information for
statins prescribed, patient medication compliance could not
be assessed.

While the 2002 CPG was based on the 10-yr risk of CHD
only, the 2013 CPG expanded outcomes to comprise all hard
atherosclerotic cardiovascular disease using the Pooled Cohort
Equations. Additionally, the 2013 CPG substantially lowered
the risk threshold for statin therapy in asymptomatic individu-
als from 20% CHD risk in the 2002 CPG to 7.5% CHD risk in
the 2013 CPG. Concern has been raised that the 2013 CPG
causes too many individuals to be eligible for statin therapy
because the guidelines overestimate risk and set the threshold
for statin therapy eligibility too low.*!®!2 This concern was not
apparent in the present study, where the number of aviators
recommended for statin therapy markedly decreased from
1549 to 266 when applying the 2002 and 2013 CPGs, respec-
tively. This result is likely attributable to the relatively young
age of the aviators comprising the study cohort, the mean age
of which was 34.64 yr. The 2013 CPG focuses on an eligible
age spectrum of 40-79 yr,'” and a systematic examination of
the Pooled Cohort Equations showed that age was a major
driver of risk and thus eligibility for statin therapy.” Conse-
quently, the 2013 CPG potentially has limited utility in the
population of Air Force aviators with isolated hypercholester-
olemia. Other risk factors, such as a positive family history of
premature CHD, a high-sensitivity C-reactive protein greater
than 2 mg - L™, or an elevated coronary artery calcium score
may be useful in guiding clinical decision making about statin
therapy.

Strengths of the present study were the ability to examine
current aerospace medicine practitioner practices regarding
prescribing statin therapy and assess the impact of that therapy
on a relatively large number of USAF aviators with isolated
hypercholesterolemia. A strength and limitation of the current
study was that participants prescribed medications other than
statins were not included, as well as participants prescribed
statin medications concurrently with other cholesterol-lowering
medications/supplements. Excluding polypharmacy allowed
the examination of the sole effects of statin monotherapy with-
out confounding from other medications, but at the expense of
sample size and generalizability. Moreover, information on
family history of premature CHD, which is used to identify and
recommend individuals for statin therapy based on the 2002
CPG, was not available, potentially resulting in some partici-
pants being misclassified in terms of CPG recommendation of
statin therapy.

Another important limitation was the general low risk
profile of the study cohort, which limited the potentially
observable effect of statin therapy. Since this study focused
on aviators with isolated hypercholesterolemia, three risk
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factors (hypertension, tobacco use, and diabetes) that are
used by the CPGs to recommend statin therapy were exclu-
sion criteria, resulting in selection of a study cohort at low
risk with no comorbidities. Air Force aviators in general also
tend to be a relatively young population, as evidenced by an
observed mean age of 34.64 yr in this study cohort, further
limiting potential risk. Out of an eligible population of 8185
aviators, only 1458 (17.8%) were prescribed statin therapy
and, of these, only 145 (9.9%) met the 2013 CPG recom-
mendation of statin therapy. Thus, the likelihood of observ-
ing clinical significance given this cohort size, observation
period, and limited risk difference to be detected was very
low.

Given that the current study results found minimal, if any,
benefit to statin therapy, additional health behavior data should
be examined to more fully understand the effects of nonphar-
macological and pharmacological interventions in relatively
young, otherwise healthy individuals with isolated hypercho-
lesterolemia. For example, Jenkins and colleagues demon-
strated that dietary modifications could have similar efficacy to
first-generation statins in achieving lipid goals for primary pre-
vention.® Additionally, this study should be repeated including
aviators with additional risk factors, including hypertension,
tobacco use, and/or diabetes, in whom statin therapy may be
more efficacious.

Returning to our case presentation of the 40-yr-old male
USAF aviator with isolated hypercholesterolemia, his calcu-
lated 10-yr risk based on the 2013 CPG Pooled Cohort Equa-
tions was 1.9% as compared to a 0.6% risk with optimal risk
factors. On the basis of his calculated risk alone, the 2013 CPG
does not recommend statin therapy. However, this aviator has a
significantly elevated lifetime risk of CHD, calculated at 50.0%
as compared to 5.0% with optimal risk factors, which is a poten-
tial concern for long-term fitness for flying duty. Given his
LDL-C is nearly 160 mg - dL™, if this aviator has additional risk
factors, such as a positive family history of premature CHD or
an elevated high-sensitivity C-reactive protein and/or coronary
artery calcium score, he may benefit from low- to moderate-
dose statin therapy. Given the uncertainty of individual risk
prediction, additional risk factor data would help refine the cal-
culated prediction and guide the decision on statin therapy.
Nonetheless, since this aviator is not at short-term elevated risk,
the more prudent approach is a trial of therapeutic lifestyle
modification before pursuing additional studies to refine his
estimated risk.
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