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Abstract

INTRODUCTION: Depression seems to be an independent risk factor for cardiovascular disease
(CVD). Little is known about the effects of treatment of depression on CAD risk factors. The ob-
jective of this study was to determine whether cardiac risk is altered following 8 weeks of treat-
ment of depression with fluoxetine. A secondary aim was to examine whether an omega-3 fatty
acid eicosapentaenoic acid (EPA) plus fluoxetine affected the change in CAD risk compared with
fluoxetine alone.

METHODS: Forty patients with a diagnosis of major depression were randomly allocated to re-
ceive daily 20 mg fluoxetine plus either 1 g EPA or its placebo for 8 weeks. The 24-item Hamil-
ton Rating Scale for Depression (a validated scoring system usually used in studies of antide-
pressant medication) was utilized to evaluate clinical symptoms of patients. Cardiac risk was es-
timated using fasting plasma or serum levels of total cholesterol (TC), high density lipoprotein
cholesterol (HDL-C), low density lipoprotein cholesterol LDL-C, cortisol and C-reactive protein
(CRP) at baseline and at week 8.

RESULTS: Depression severity was decreased significantly in both groups. CRP and cortisol
decreased significantly after treatment. EPA plus fluoxetine did not affect the change in CRP
and cortisol compared to fluoxetine alone. Total cholesterol did not change significantly after 8
weeks of treatment. LDL-C/HDL-C ratio increased after treatment without difference between
treatment groups.

CONCLUSIONS: Treatment of patients with major depression by fluoxetine with or without
EPA could lower CAD risk due to decreases in cortisol and CRP. Although LDL to HDL ratio in-
creased, its importance in CAD risk is not clear, as LDL size and HDL subclasses were not meas-
ured in this study. EPA plus fluoxetine did not have any significant effect on the change of these
risk factors compared to fluoxetine alone in this 8-week trial.
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Introduction

Depression seems to be an independent risk factor ~ nisms have been suggested for this relation.? One me-
for cardiovascular disease (CVD).L 2 Several mecha- ~ chanism is that depression is accompanied by
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activation of the inflammatory system.*> Case-control
studies have shown that inflammatory markers such
as C-reactive protein (CRP) are elevated in depres-
sion.® CRP is an independent risk factor for coronary
heart disease.” An alternative mechanism is that major
depression is associated with altered changes in hypo-
(HPA)
Hypercortisolemia is associated with metabolic syn-
drome in depression.’ Little is known about the ef-
fects of treatment of depression on CAD risk fac-
tors.!? Fluoxetine is a selective serotonin reuptake
inhibitor which is commonly used in treatment of

thalamo-pituitary-adrenocortical activity.®

depression. The objective of this study was to deter-
mine whether CVD risk is altered following 8 weeks
of treatment of depression with fluoxetine. A second-
ary aim was to examine whether eicosapentaenoic
acid (EPA) plus fluoxetine affected the change in
CAD risk compared with fluoxetine alone. EPA is an
omega-3 fatty acid. Long chain cmega-3 fatty acids
have been shown to be cardioprotective!l. However,
different omega-3 fatty acids have different effects on
lipid profile.!2

Materials and methods

Forty patients with major depression were referred
from Roozbeh Psychiatry Hospital, Tehran University
of Medical Sciences to participate in the study. All the
patients signed the informed consent. The protocol
was approved by the Research Ethics Committee of
Tehran University of Medical Sciences.

The patients met the Diagnostic and Statistical
Manual of Mental Disorders, 4t edition (DSM-IV)
criteria for major depressive disorder without psy-
chotic features based on the clinical interview. They
did not receive any medication for at least 6 weeks.
The exclusion criteria were comorbid psychiatric di-
agnosis other than dysthymia and anxiety, medical
illness established by medical history, physical exami-
nation or laboratory tests, suicidal thoughts, substance
abuse, pregnancy and lactation, consumption of ©-3
FA supplements in the previous year, and dietary in-
take of more than one serving of fish per week.

Patients were randomly allocated to receive daily
20 mg fluoxetine plus either 1 g EPA or its placebo
for 8 weeks. The study was double blind. The 24-item
Hamilton Rating Scale for Depression (a validated
scoting system usually used in studies of antidepres-

sant medication) was utilized to determine depression
severity and evaluate clinical symptoms of patients at
baseline and after 8 weeks of treatment. Cardiac risk
was estimated using plasma or serum levels of total
cholesterol (TC), high-density lipoprotein cholesterol
(HDL-C), low-density lipoprotein cholesterol (LDL-
C), cortisol and CRP. Blood samples were obtained
after 12-14 hours of fasting at baseline and after 8
weeks of treatment. Plasma and serum was isolated
and frozen at -70 °C until analyzed. TC, HDL-C and
LDL-C were measured using a Hitachi autoanalyzer
(Bochringer, Mannheim, Indianpolis, IN) by com-
mercially available enzymatic kits (Pars Azmoon, Te-
hran, Iran). CRP was measured with a particle-
enhanced immuno-turbidimetry using commercially
available enzymatic kits (Pars Azmoon, Tehran, Iran).
Cortisol was measured by radioimmunoassay with the
commercially available kits (Immunotech, Canada).
Statistical analysis was performed using SPSS (ver-
sion 13). Data were described as the mean = SD for
TC, HDL-C and LDL-C and cortisol which have a
normal distribution. Since the distribution of CRP
was skewed, its logarithm was used in the analysis.
Changes in TC, HDL-C, LDL-C, CRP and cortisol
were analyzed by using two-way (time and treatment
group) analysis of variance. A significance level of
0.05 was used to determine the statistical significance.

Results

A total of 40 patients were recruited to the study (20
in each group). Twenty-eight patients (14 patients in
each group) aged 35.419.7 years old, 64% female,
with a body weight of 70.85£14.04 kg (BMI=
26.9417.17 kg/m?) completed 8 weeks of the study
and had biochemical measurements, so they were in-
cluded in the analysis. Severity of depression de-
creased significantly in both groups from 29.93+6.18
to 14.0716.16 scores (P<0.001). CRP and cortisol
decreased significantly after treatment. EPA plus flu-
oxetine did not affect the change in CRP and cortisol
compared to fluoxetine alone.

Body mass index (BMI) decreased significantly
after treatment in fluoxetine group (P=0.006) but not
in the EPA plus fluoxetine group (P= 0.44). LDL-
C/HDL-C ratio increased after treatment (P=0.01)
with no difference between groups

(P=0.63).

treatment
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TABEL 1. Cardiovascular risk factors before and after 8 weeks of treatment of depression§

Time Time and group interaction
study group Week 0 Week 8 F P val ie F P value

Cortisol 113.71+£39.28 7.585 0.011* 1.253 0.273
(mM/) 101.57 + 40.42

-0.38+0.23 14.092 0.001* 0.008 0.929
log CRP

-0.22 +£.040

TC t 191.00 + 36.63  0.328 0.571 4.344 0.047**

(mg/dl) 182.71 + 33.03
HDL-Ct 4479 +7.84 3.875 0.060 2.934 0.099
(mgy/dl) 52.85 + 11.79
LDL-CT fluoxetine 97.07 £30.22 101.43+24.10 2.968 0.097 0.423 0.521
(mg/d)  Flyoxetine+EPA ~ 86.93+18.43  96.57 + 25.17

§Two-way (time and treatment group) repeated-measure analysis of variance was used

*The change after 8 weeks is significant

**The change in TC was different among groups
TTotal cholesterol

tHigh-density lipoprotein cholesterol
Low-density lipoprotein cholesterol

Discussion

Fasting serum cortisol decreased significantly after 8
weeks of treatment. This finding is in line with most
previous studies which have reported that cortisol
levels or HPA activation decreases after treatment of
depression.!>17 However, Kaufman and associates!s
and Marques-Deak!® and associates reported that after
8 weeks of treatment with citalopram (a selective se-
rotonin reuptake inhibitor which is used for treatment
of depression), cortisol levels did not change. As ma-
jor depression is associated with overactivity of HPA,?
we expect the treatment to normalize activation of
this axis, but other factors such as hospitalization
stress and treatment duration may influence its levels.
Stress can increase HPA activity.?) In our study, all
patients were outpatients. Cortisol decrease could
potentially reduce the risk of CAD as it is associated
with insulin resistance and abdominal obesity.>? EPA
plus fluoxetine did not affect the change in cortisol
levels versus fluoxetine alone. This finding is consis-
tent with a previous studies showing that omega-3
fatty acids could not decrease cortisol concentration
in severely ill patients after 4 days.?!

CRP decreased significantly after 8 weeks of
treatment. Previous studies have reported inconsistent
findings about CRP levels after treatment of depres-
sion. Dawood and associates?? reported increased

CRP levels and Yanic and associates®® found no
change in cortisol levels after treatment. Our finding
are comparable to Tuglu and associates?* showing a
decrease in CRP levels after treatment. As depression
is associated with an inflammatory response,® we ex-
pect resolution of depression to lead to a reduction of
CRP levels. These discrepancies result from methods
of CRP assessment and hospitalization stress. Stress
can raise the activity of immune system.2> As CRP
level can predict future CAD risk,” its decrease could
potentially decrease atherosclerosis and risk of
CAD.?> EPA plus fluoxetine did not affect the change
in CRP compared to fluoxetine. This is in the line
with a previous study reporting that 4 weeks of ome-
ga-3 supplementation had no effect on CRP levels in
healthy subjects and CAD patients.20

HDL-C had a tendency to dectrease after treat-
ment, although it was not significant. Previous studies
on the effects of treatment of depression on HDL-C
levels are rather scarce. Maes and associates?” re-
ported no change in HDL-C cholesterol after 5 weeks
of treatment with antidepressants, while Kopf and
associates'® observed significant increase in HDL-C
after 35 days of treatment with antidepressants. Evi-
dence suggests that there is a genetic predisposition to
both major depressive disorder and imbalances in
HDL-C metabolism in some people. A variation of
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chromosome 16 may predispose patients, both to
major depression and lecithine cholesterol acyl trans-
ferase ( LCAT) enzyme deficiency;? this enzyme de-
creases HDL-C. The imbalances in HDL-C metabol-
ism might account for the HDL-C decrease in our
study. Hospitalization and compliance with hospital
diet and physical activity may have led to improve-
ments in HDL-C in the previous study. Addition of
EPA to fluoxetine had a tendency to compensate
HDL-C decrease although it was not significant. Pre-
vious studies have shown that omega-3 fatty acids can
increase HDL-C and HDL2-C.%- 30 HDL2-C corte-
lates inversely with CAD.3!

The increase in LDL-C was not statistically signifi-
cant. Kopf and associates'® reported increased LDL-C
levels after 35 days of treatment with amitriptyline or
paroxetine. In another study there was an 0.8 mg in-
crease in LDL-C in patients treated with fluoxetine
for eight weeks.? It has been reported that serum I1L-
6 concentration in patients with major depressive dis-
order tends to be higher than in normal controls and
decreases significantly after treatment.?> 3¢ IL-6 in-
creases LDL receptors in the liver.?> Treatment of
depression leads to a decrease in 11.-6 levels and thus
a to a decrease in LDL receptors and an increase in
sertum LDL-C levels. Furthermore, serum cortisol
decreased in our study. Cortisol has a direct influence
on lipid metabolism in the liver. It inhibits VLDL
synthesis in the liver by induction of peroxisome pro-
liferating activator receptor (PPAR)% leading to de-
creased serum LDL-C. Therefore a longer treatment
duration might have led to a significant increase in
LDL-C, but the risk of CAD does not necessarily in-
crease as reported by Kopf and associates.!3 Although
LDL-C had increased after 35 days of treatment with
antidepressants, triglyceride levels (which indicate
LDL atherogenecity?’) decreased . We did not meas-
ure LDL-triglyceride in this study. EPA plus fluoxe-
tine had no effect on the LDL-C change versus fluo-
xetine. EPA alone has been reported to have no ef-
fect on LDL-C.38

Total cholesterol did not change after 8 weeks of
treatment of depression. This finding was consistent
with a study of 8 weeks of treatment with citalopram
in which cholesterol levels did not change in women
of reproductive age,!8 but two other studies reported
an increase in cholesterol levels following treatment
of depression with antidepressants other than fluoxe-
tine.283 Furthermore, Caycoylu and associates found
a decrease in cholesterol levels after 6 weeks of treat-
ment with antidepressants.! It has been suggested
that weight increase after treatment with antidepres-

sants may mediate the adverse changes in cholesterol
levels.# In hospitalized patients, compliance with
hospital food and physical activity may help decrease
cholesterol levels. In our study, body weight of the
patients did not increase. TC change was different
between treatment groups. BMI decreased significant-
ly in the fluoxetine group but not in the combined
group, thus it had effects on TC.

In conclusion, treatment of patients with major de-
pression by fluoxetine with or without EPA could
lower CAD risk due to decreases in cortisol and CRP.
Although LDL-C to HDL-C ratio increased, its im-
portance in CAD risk is not clear, as LDL size and
HDL-C subclasses were not measured in this study.
EPA plus fluoxetine did not have any significant ef-
fect on the change of these risk factors compared to
fluoxetine alone. Further studies with more patients
and longer duration and measurement of small-dense
LDL and HDL-C subclasses are warranted to deter-
mine the effects of treatment of fluoxetine with and
without EPA on CAD risk.
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