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ABSTRACT

Objective: To investigate the prevalence of statin-
untreated schizophrenic patients needing treatment
according to the 2013 American College of Cardiology
and the American Heart Association (ACC/AHA) guidelines
and to compare the performance of these guidelines to
the 2004 National Cholesterol Education Program Adult
Treatment Panel Il (NCEP ATP-IIl) recommendations.

Methods: A cross-sectional study was conducted using
medical charts, patient inverventions, and various
anthropometric measures between April 2016 and July
2016 at the Psychiatric Hospital of the Cross enrolled 329
patients with schizophrenia (DSM-5 criteria) to determine
dyslipidemia and risk for atherosclerotic cardiovascular
disease (ASCVD).

Results: Of the patients, 81.25% (130 patients of 160)
who need a statin therapy according to the ACC/AHA
guidelines would not need a therapy according to the
NCEP ATP-II, while only 9.1% of the total population

met the criteria for both guidelines concomitantly. A
significant difference in favor of the ACC/AHA guideline
was found between the 2 guidelines (P<.001). Among
the 130 patients who need a statin treatment, 124 (95.4%)

had ASCVD >7.5%, 13 patients (10%) had diabetes, 1
patient (0.8%) had clinical cardiovascular disease (CVD),
and none had low-density lipoprotein > 190 mg/dL.

Conclusions: Although our results showed the superiority
of the 2013 ACC/AHA guidelines over the 2004 NCEP
guidelines for detecting undiagnosed dyslipidemia, the
absolute benefit or risk of a statin therapy according to
these guideline recommendations remains unclear in this
population of schizophrenic patients because the actual
occurrence of CVD or statin-related adverse events was
not investigated in this study. Further studies are needed
to evaluate the reduction in CVD by a statin treatment
according to both guidelines and thus compare the actual
benefit of statin assignment in schizophrenic patients.

Prim Care Companion CNS Disord 2017;19(3):17m02099
https://doi.org/10.4088/PCC.17m02099

© Copyright 2017 Physicians Postgraduate Press, Inc.

@psychiatric Hospital of the Cross, Jal Eddib, Lebanon

bDepartment of Family Medicine, Saint-Joseph University, Beirut,
Lebanon

Faculty of Medicine, Lebanese University, Beirut, Lebanon
dFaculty of Pharmacy, Lebanese University, Beirut, Lebanon
€Faculty of Medicine, Universite Saint-Esprit Kaslik, Kaslik,
Lebanon

fSchool of Pharmacy, Saint-Joseph University, Beirut, Lebanon
*Corresponding author: Marouan Zoghbi, MD, MS, Psychiatric
Hospital of the Cross, PO Box 60096, Jal Eddib, Lebanon
(marouan.zoghbi@gmail.com).

The lipid level represents an often asymptomatic feature of
cardiac risk because an elevated level of low-density lipoprotein
(LDL) cholesterol is one of the well-known major modifiable risk
factors for the development of cardiovascular disease (CVD).!
The high prevalence of dyslipidemia can be explained by factors
related to mental illness, including sedentary lifestyle, poor diet, and
effects of the medications used for treatment, some of which have
unfavorable effects on various metabolic risk factors for CVD.!2
Coronary heart disease (CHD) is the number 1 cause of death in
the United States.>*

To reduce the incidence of CVD, it is essential to identify
individuals at high risk.> Cardiovascular risk stratification tools
have been developed to help clinicians identify patients, particularly
those with cardiovascular risk factors, who should be treated with
statins.>® It is crucial to set the treatment threshold to weigh
cardiovascular risk against adverse events of drug therapy so that
undertreatment or overtreatment can be minimized.

Several guidelines are available for treatment of high blood
cholesterol. In November 2013, the American College of Cardiology
(ACC) and the American Heart Association (AHA) released new
guidelines’” on the management of blood cholesterol designed to
update and replace the previous Adult Treatment Panel IIT (ATP-III)
report of the National Cholesterol Education Program (NCEP).8
The ATP-III guidelines were based on risk factors count and on
the Framingham risk score (FRS) to guide therapy for primary
prevention.” The ACC/AHA guidelines broaden to include all hard
atherosclerotic CVD (ASCVD) risk, including CHD and stroke, and
developed a new ASCVD risk score. The new guidelines have been
reported to potentially overestimate the observed risks of CVD in
primary prevention cohorts.”!® Furthermore, the pooled cohort
risk-assessment equations were developed to predict ASCVD in
non-Hispanic white and black populations.!!!2 The use of this tool
in our Lebanese population might be controversial.

Currently, there are still very few studies exploring the difference
between the 2 guidelines in different populations, essentially in
mental illness. Studies>”!? using the 10-year ACC/AHA ASCVD
risk score found an overestimation of risk compared to the FRS.
Overestimation of this risk is due to the lower cutoff point from
10% in the ATP-III guideline to 7.5% in the ACC/AHA guidelines,
encouraging pharmacotherapy treatment above this risk level.'* Risk
score estimation has been hypothesized to be a reflection of the CVD
therapy (aspirin, lipid-lowering or antihypertensive medication, and
revascularization), resulting in reduction of incident CVD events."

Despite the availability of the guidelines, mentally ill patients
often do not receive adequate recognition, monitoring, or care for
their physical health conditions,' leading to high prevalence of
undetected and untreated dyslipidemia.'® The impact of application
of the new ACC/AHA guidelines to a sensitive population such as
psychiatric patients has not been studied.
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B Ppatients with schizophrenia have special needs in terms of
medical management in the primary care setting.

B Patients with schizophrenia continue to show increased
medical nonpsychiatric morbidity and mortality and are
undertreated for their medical conditions.

B Hyperlipidemia is undertreated according to guidelines
of the American College of Cardiology and American
Heart Association (ACC/AHA) and the National Cholesterol
Education Program Adult Treatment Panel lIl.

B ACC/AHA guidelines indicate statin treatment for a wider
group of patients with schizophrenia.

We investigated the prevalence of statin-untreated
patients with schizophrenia needing treatment according
to the 2013 ACC/AHA guidelines and compared the
performance of these guidelines to the 2004 NCEP ATP-III
recommendations.

METHODS

Study Design

A cross-sectional study was conducted between April
and July 2016 at the Psychiatric Hospital of the Cross, the
largest center for the management of psychiatric disorders
in Lebanon. The study protocol was reviewed and approved
by the research and ethics committee of the hospital, and
subjects provided informed consent.

Study Population

Hospitalized patients aged 18 to 75 years, diagnosed with
all types of schizophrenia according to the DSM-5,'7 and
receiving at least 1 antipsychotic agent for more than 6 weeks
were included in the study. Patients treated with a statin at
the time of the study and patients suffering from terminal
illness affecting lipid levels were excluded.

Sample Size Calculation

A sample of 323 patients was targeted to allow for
adequate power (80%) for bivariate analyses to be carried
out according to the Epi info sample size calculations with
a population size of 40,000 psychiatric patients in Lebanon,
an expected frequency of lipid disorder in schizophrenics
of 69.9%,'° and 5% confidence limits.!® We distributed 400
questionnaires to take refusals into account.

Questionnaire and Variables

Demographic information (age, sex, geographic region,
marital status, employment, educational level, monthly
income per house), clinical information of the participants
(diagnosis, duration of illness, history of medical illness, and
family history of mental disorders), and medication intake at
the time of the study were noted from medical records. Social
habits of the participants (smoking, alcohol intake) were also
collected from the patients via a face-to-face interview.

To assess the participants’ physical activity, we used a
self-reporting questionnaire (Framingham Study: Exercise
and Physical Activity Questionnaire!®) designed for this
purpose. The questionnaire was administered in Arabic,
the native language in Lebanon.

Assessments of Undiagnosed Dyslipidemia
According to ACC/AHA guidelines,'? statin therapy is
recommended for the following:

1. Patients with low-density lipoprotein (LDL) =190
mg/dL

2. Patients with diabetes mellitus

Patients without diabetes but with LDL > 190 mg/dL

4. Patients with a 10-year ASCVD risk 27.5% based
on the new pooled cohort risk score.

e

According to NCEP ATP-III guidelines,? statin therapy
is recommended for the following subcategories:

1. Patients with no risk factor or single risk factor (0-1
risk factor) and having an LDL > 190 mg/dL

2. Patients with multiple (>2) risk factors whose
10-year risk for hard CHD is >20% and LDL > 100
mg/dL

3. Patients with multiple (>2) risk factors whose
10-year risk for hard CHD is 10%-20% and LDL
>130 mg/dL

4. Patients with multiple (= 2) risk factors whose
10-year risk for hard CHD is < 10% and LDL > 160
mg/dL.

The risk factors were defined as follows: smoking,
hypertension, diabetes, and age (men >45 years, women
> 55 years).%

Laboratory Analysis

Blood samples were drawn from the antecubital vein
between 6:00 aM and 7:00 AM after an overnight fasting (12
hours of fasting) to screen for dyslipidemia. Total cholesterol,
high-density lipoprotein cholesterol, LDL cholesterol, and
triglycerides were measured by the COBAS INTEGRA 400
plus machine (Roche Diagnostics, Indianapolis, Indiana).

Anthropometric Measures

Participants’ height, weight, and waist circumference
were measured with the detecto model 339 balance and a
tape meter. Body mass index (BMI) was calculated using
the formula body weight (in kilograms) divided by the
square of the height (in meters) and classified according
to World Health Organization criteria®’: underweight
(<18.5), normal (18.5-24.9), overweight (25.0-29.9), and
obese (=30.0).

The waist circumference was considered in the normal
range, according to NCEP ATP-III guidelines for definition
of metabolic syndrome, if the value was <102 cm for men
and < 88 cm for women.
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Table 1. Sociodemographic Characteristics of the Sample®

Frequency

Variable (N=329)
Sex

Men 240 (72.9)

Women 89 (27.1)
Age, mean=SD,y 52.00+12.76
Region

Mont Lebanon 106 (32.2)

Beirut 64 (19.5)

South 43(13.0)

North 45(13.7)

Bekaa 45(13.7)

Foreign 26(7.9)
Marital status

Single 282 (85.7)

Married 28 (8.5)

Divorced 19 (5.8)
Education

Illiterate 22 (6.7)

Primary 114 (34.7)

Complementary 102 (31.0)

Secondary 59(17.9)

University 32(9.7)
Duration of illness, mean £SD, y 25.01+13.10
Duration of hospitalizations, mean+SD, y 11.54+11.17
Body mass index

Normal 168 (51.4)

Overweight 94 (28.7)

Obese 65(19.9)
Patients with no hyperlipidemia diagnosis

Patients not at risk 165 (50.2)

Patients needing treatment for hyperlipidemia 164 (49.8)

Values are presented as n (%) unless otherwise specified.

Blood pressure was measured usinga sphygmomanometer
(ALPK?2, a professional traditional aneroid blood pressure
monitor). Two blood pressure measurements were made in
the upper arm, spaced 1 to 2 minutes apart, by 2 qualified
registered nurses, and additional measurements were done
if the first 2 were not similar. In this study, the highest
reading was taken into account. According to NCEP ATP-
III and Eighth Joint National Committee?? guidelines,
abnormal blood pressure was considered over 140/90 mm
Hg. Patients were considered hypertensive if they were
treated with an antihypertensive medication according to
their medical file.

Data Analysis

Data entry and analysis were performed on SPSS software
version 22 (SPSS Inc, Chicago, Illinois). The independent
sample ¢ test was used when comparing 2 groups means.
Pearson correlation coefficient was used to correlate
between quantitative variables. For categorical variables,
the x* and Fisher exact tests were used when applicable.
Significance was defined as a P value <.05.

RESULTS

Baseline Characteristics of the Study Sample

Of the 400 patients, 329 (82.25%) were enrolled in
the study, while 71 patients refused to participate. Details
regarding sociodemographic and clinical characteristics

Table 2. Percentages of Undiagnosed Patients With
Dyslipidemia According to the ACC/AHA and NCEP ATP-IlI
Guidelines®

Dyslipidemia According to ACC/AHA Guidelines

Needs treatment 160 (48.6)
Does not need treatment 169 (51.4)
Clinical cardiovascular disease 2(0.6)
Diabetes 17 (5.2)
LDL > 190 mg/dL 2(0.6)
ASCVD >7.5% 152 (46.2)
Dyslipidemia According to NCEP ATP-IIl Guidelines
Needs treatment 30(9.1)
Does not need treatment 299 (90.9)
Category 1 (LDL > 190 mg/dL) 2(0.6)
Category 2 (risk factors > 2, Framingham >20%, 20(6.1)
LDL >100 mg/dL)
Category 3 (risk factors > 2, Framingham 10%-20%, 7(2.1)
LDL >130 mg/dL)
Category 4 (risk factors > 2, Framingham < 10%, 1(0.3)
LDL > 160 mg/dL)

3Values are presented as n (%).

Abbreviations: ACC/AHA = American College of Cardiology and American
Heart Association, ASCVD =atherosclerotic cardiovascular disease,
LDL =low-density lipoprotein, NCEP ATP-Ill =National Cholesterol
Education Program Adult Treatment Panel Il

of the patients are shown in Table 1. The mean+SD
age of the participants was 52.00+12.76 years. Most of
them were men (72.9%) and single (85.7%) and had an
intermediate level of education, as defined by primary
or complementary education (65.7%). The mean+SD
duration of hospitalization was 11.54+11.17 years, while
the mean duration of illness was 25.01 +13.10 years. In
addition, 48% were overweight or obese, and the rest had
normal BMIs (51.4%).

Patients Needing Statin Treatment According to
ACC/AHA and NCEP ATP-IIl Guidelines

According to the ACC/AHA guidelines, 160 patients
(48.6%) needed treatment for dyslipidemia. We found
that 152 patients (46.2%) needed treatment because of a
high ASCVD score (>7.5%), 17 patients (5.2%) needed
treatment because of diabetes, 2 patients (0.6%) had an LDL
level > 190 mg/dL, and 2 patients had clinical CVD (0.6%).

When applying the NCEP ATP-III guidelines to this
population, 30 patients (9.1%) needed treatment. Two
patients (0.6%) were classified in category 1; 20 patients
(6.1%) in category 2; 7 patients (2.1%) in category 3; and 1
patient (0.3%) in category 4 (Table 2).

Bivariate Analysis

Of the patients who needed a statin therapy according
to the ACC/AHA guidelines, 81.25% (130 patients of 160)
would not need therapy according to the NCEP ATP-III,
and only 9.1% of the total population met the criteria for
both guidelines concomitantly. A significant difference in
favor of the ACC/AHA guidelines was found between the
2 guidelines (P <.001) (Table 3). Among these 130 patients
who needed a statin treatment, 124 (95.4%) had ASCVD
>7.5%, 13 (10%) had diabetes, 1 (0.8%) had clinical CVD,
and none had LDL >190 mg/dL.
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Table 3. Bivariate Analysis for the Comparison Between Patients Needing a

Statin Therapy According to ACC/AHA and NCEP ATP-Ill Guidelines?

NCEP Guidelines

Does Not Need ~ Needs
Treatment Treatment Total
ACC/AHA Guidelines Does not need treatment 169 (51.4) 0(0.0) 169(51.4)
Needs treatment 130 (39.5)* 30(9.1) 160 (48.6)
Total 299 (90.9) 30(9.1)  329(100.0)
Patients needing treatment according to ACC/AHA guidelines 130 (39.5)
Clinical cardiovascular disease 1(0.8)
Diabetes 13(10)
LDL > 190 mg/dL 0(0)
ASCVD >7.5% 124 (95.4)

2Values are presented as n (%) unless otherwise specified.

*P<.001.

Abbreviations: ACC/AHA =American College of Cardiology and American Heart Association,
ASCVD =atherosclerotic cardiovascular disease, LDL =low-density lipoprotein,
NCEP ATP-Ill=National Cholesterol Education Program Adult Treatment Panel IIl.

Guideline Performance Comparison

Figure 1 shows the distribution of 10-year risk score
categories for the ACC/AHA and NCEP ATP-III. The results
showed that the percentage of low-risk patients (<7.5%
ASCVD score or <10% FRS score) was 46.0% and 60.8%,
respectively, whereas the percentage of high-risk patients
(ASCVD score >7.5% or FRS score >10%) was 54.0% and
39.2%, respectively.

The mean + SD value of ASCVD risk score is 10.39+7.21
compared to 8.76+6.92 for FRS. The 2 scores were highly
and significantly correlated (r=0.80, P<.001).

DISCUSSION

Cardiovascular mortality remains the major cause of
death in patients with schizophrenia. While unnatural
causes of death are declining with advances in treatment
and multidisciplinary approaches, the rate of cardiovascular
mortality is still increasing over time.?* Multiple prospective
studies?*~?” showed that LDL cholesterol is a major risk
factor for the development of CVD; treatment with a statin
is recommended to reduce the risk of cardiovascular and
cerebrovascular events in high-risk patients.?®

Our study showed a high prevalence of patients needing
but not receiving treatment. This prevalence goes from
approximately 9% to 49% depending on the guidelines
adopted for decision-making.

These results are in concordance with previous published
results on similar populations. Lahti et al* showed that
despite higher cardiovascular mortality rates in patients
with schizophrenia, lipid-lowering agent use was low. Other
sources indicate that approximately one-third of eligible
patients receive lipid-lowering therapy*®>! or meet desirable
LDL goals.*

Defining the threshold to treat with the best benefit
to adverse effects ratio has been debated in almost all
guidelines. The main difference is in favor of more treatment
for the ACC guidelines and is driven mainly by the lower
treatment threshold adopted in these guidelines and the

Figure 1. Distribution of 10-Year Risk Score Categories by the
ACC/AHA? and NCEP ATP-IIIP

60.8%

11.2%

<7.5% >7.5-10% >10% <10% 10-20% >20%

ASCVD FRS

aGuidelines include all hard ASCVD risk.

bGuidelines are based on risk factors count and on the FRS to guide therapy
for primary intervention.

Abbreviations: ACC/AHA = American College of Cardiology and American
Heart Association, ASCVD =atherosclerotic cardiovascular disease,
FRS =Framingham risk score, NCEP ATP-Ill=National Cholesterol
Education Program Adult Treatment Panel IIl.

greater proportion of patients labeled as high risk when
using the ASCVD compared to the Framingham score.

The ATP-III guidelines proposed a revised treatment
protocol for LDL cholesterol-lowering therapy based on
risk factors count and the Framingham risk of coronary
heart disease.”” The ACC/AHA guidelines lowered the
threshold to treat to 7.5% risk of nonfatal myocardial
infarction (heart attack), coronary heart disease death,
or stroke. These guidelines have been used in psychiatric
settings,*® and the cost-effectiveness of the 7.5% threshold
has been shown acceptable for the primary care setting.>*
The last study®* showed that the results are sensitive to
patient preference for taking a pill a day, the statin price,
and the risk of diabetes.
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Patient adherence in the psychiatric setting needs'deeper
investigation. Schizophrenia has been shown to correlate
with better adherence to statin treatment in a study by
Owen-Smith et al.?*

Statin treatment can lead to well-documented side effects
such as hepatic and muscular side effects. Muscular side
effect incidence ranges between 1.5% and 10%.%° These side
effects are usually of benign nature but can have negative
effect on the autonomy of patients with schizophrenia in
our opinion. Our experience suggests that hepatic side
effects are of concern in schizophrenia because the usual
polymedication in this type of patient leads to increased risk
of this complication.

Cederberg et al’’ found an increased risk of statin-
induced diabetes of 46%, with higher doses inducing more
diabetes in patients with and without impaired glucose
metabolism. Despite this increased diabetes risk, an analysis
by Castro et al*® showed a net benefit in favor of statin use
despite this increased risk of diabetes when compared to
the remarkable reduction in mortality. The risk of diabetes
is of special interest in psychiatric patients because of the
background risk associated with neuroleptic use.> Atypical
antipsychotics have been shown to increase the metabolic
and diabetes risks.#0-42

On the other hand, prescribing statins to patients with
schizophrenia may cause significant drug-drug interactions
in this heavily treated population. A recent review*® of drug
interactions with statins showed a potential for interactions
with some antidepressants and antiepileptics, classes of drugs
usually used in the treatment of some forms of psychosis,
while no direct interaction was found with neuroleptics.

Schizophrenia is by itself a chronic and debilitating
disease that predisposes patients to coronary artery disease
(CAD). The natural progression of schizophrenia, genetics,
and the sequelae of treatment all increase the development
of CAD risk factors.**

Initiatives are needed to ensure that the burden of CAD
in schizophrenic patients is controlled and does not continue
to rise. These initiatives include ongoing monitoring for
CAD risk factors and improved communication between
psychiatrists and consulting/family physicians.** The
Clinical Antipsychotic Trials of Intervention Effectiveness
study* baseline data indicate that dyslipidemia is not being

Untreated Dyslipidemia and Schizophrenia

actively screened for or treated, corroberating our results that
highlight the need for active screening for hyperlipidemia
in patients treated for schizophrenia and for a thoughtful
approach in prescribing statins, while keeping the possible
side effects and drug-drug interactions in mind. Monitoring
for these side effects is equally needed. Future research should
focus on the predictive value of the previously described
scores for cardiac and vascular events in this specific high-
risk population.

LIMITATIONS

Our study has some limitations. The cross-sectional design
does not reflect the effect of follow-up treatment and its
correlation with cardiac risk factor. Randomized, prospective
trials are necessary to examine possible differential effects of
specific antipsychotics on cardiac risk factors.

The study was constrained by the lack of validation of
the Framingham and ASCVD risk score in the Lebanese
population with serious mental illness. While the Framingham
formula is valid across many populations and the ASCVD
risk score is newly utilized, these equations have not been
validated in schizophrenic populations taking antipsychotics.
Future research should aim at validating the current CVD risk
score or develop one specific for this high-risk population.

Finally, the evaluation of lifestyle activity was done
through a direct interview; the information collected directly
from patients could have been affected by the low level of
cognition and the negative effect of antipsychotic treatment.

CONCLUSION

Although our results showed the superiority of the 2013
ACC/AHA guidelines over the 2004 NCEP ATP-III guidelines
for detecting undiagnosed dyslipidemia, the absolute benefit
or risk of a statin therapy according to these guideline
recommendations remains unclear in this population of
schizophrenic patients because the actual occurrence of CVD
or statin-related adverse events was not investigated in this
study. Further studies are needed to evaluate the reduction
in CVD by a statin treatment according to both guidelines
and compare the actual benefit of statin assignment in
schizophrenic patients.
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