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Abstract

Purpose: To investigate the effects of combined treatment of amitriptyline hydrochloride tablets and
fluoxetine hydrochloride on therapeutic indicator levels in depressive patients.

Methods: Patients with depression (n = 104) were divided into control group and study group (52 cases
each) using random number table method. Control group was treated with oral fluoxetine hydrochloride
(FH) tablets only, while the study group received amitriptyline hydrochloride tablets, in addition to
fluoxetine hydrochloride tablets. Both treatments lasted 3 months. Clinical effects and thyroid function
indices were determined and compared for the two groups.

Results: Treatment effectiveness in the study group (92.3 %) was markedly higher than that in control
group (75.0 %, p < 0.05). In both groups, Pittsburgh Sleep Quality Index, Hamilton Depression Scale
and Hamilton Anxiety Table scores significantly decreased post-treatment (p < 0.05). In contrast, there
was significant increase in y-aminobutyric acid (GABA) and serotonin (5-HT) levels in the two groups. In
both groups, T3 and T4 significantly decreased while thyroid stimulating hormone (TSH) increased
significantly (p < 0.05). Thyroid function in the study group was markedly higher than in the control
group (p < 0.05).

Conclusion: Combination treatment with amitriptyline hydrochloride tablets and FH is more effective
than FH alone in the treatment of patients with depression. The combined treatment has a high degree
of safety and is recommended for clinical application.
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INTRODUCTION endangers physical and mental health [1].
Currently, drugs are the main treatment strategy

The main clinical feature of mood disorder is for depression above moderate level. The
persistent depression. In the affected patients, popular therapeutic drugs are the traditional
depression can range from melancholy to grief or  tricyclic and four-ring anti-depressants, but these
even suicidal behavior, which seriously
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are associated with numerous adverse reactions
which many patients are unable to tolerate [2,3].

With increasing incidence, depression has
become one of the key research issues in the
medical field in recent years. Studies suggest
that although amitriptyline hydrochloride has high
clinical effectiveness, it is linked with
cardiotoxicity and poor patient compliance.
Fluoxetine hydrochloride has high selectivity and
weak antidepressant effect, with low side effects.
The combination of these two drugs can
strengthen the outcome of depression treatment
and reduce the occurrence of adverse reactions
[4,5].

Therefore, in the present study, a combination of
amitriptyline hydrochloride tablets and fluoxetine
hydrochloride was used to treat patients with
depression, and the effect of the treatments on
PSQI, HAMD-17, HAMA score, GABA and 5-HT
levels of the patients were determined.

EXPERIMENTAL
General information

A total of 104 depressive illness patients were
selected for treatment from January 2016 to
January 2017. The study received approval from
the Ethical Committee of Department of
Psychology, Nanjing Institute of Politics (approval
no. 201810573), and was carried out in line with
the guidelines of Helsinki Declaration of 1964 as
amended in 1996 [6].

Inclusion criteria

All the inclusion criteria for depression were in
line with the "Chinese Mental Disorders
Classification and Diagnostic Criteria, 3rd
Edition" diagnostic criteria for depression i.e.
PSQI score > 5 points, HAMD-17 score > 18
points, and HAMA score < 21 points. In addition,
patients aged 18 to 60 years, and who signed
informed consent form with their family members
were included.

Exclusion criteria

Patients with severe cerebral disease and severe
heart, liver, kidney and other physical diseases;

Table 1: Profile of the patients

patients allergic to amitriptyline and fluoxetine
tablets, and patients with severe depression and
suicidal tendency were excluded from the study.
In addition, patients who abused alcohol or
drugs, pregnant and lactating patients, and those
who did not follow doctor’s advice on taking their
medication timely, were excluded. There were 44
men and 60 women, aged 18 - 60 years (mean
age = 37.2 + 11.46 years), with disease course
of 6 - 36 months. The patients were assigned
(without bias) to control and study groups (52
patients each). As shown in Table 1, age, sex,
and duration of disease were similar in both
groups (p > 0.05).

Treatments

The control group was treated with oral fluoxetine
hydrochloride at an initial dose of 20 mg at a
time, once a day in the morning, and the amount
was increased appropriately according to
changes in disease situation, but not exceeding
60 mg/day. The study group took amitriptyline
hydrochloride tablets, in addition to fluoxetine.
The initial fluoxetine dose was 75 mg twice a
day. Both groups were treated continuously for 3
months.

Therapeutic indicators
Clinical effectiveness

The difference between the HAMD score after
treatment and the pre-treatment score was
calculated. Healing was indicated by HAMD
reduction = 75 % and disappearance of clinical
symptoms.  Significant  improvement  was
indicated by HAMD reduction = 50 %, significant
disappearance of clinical symptoms or their
significant reduction. Treatment was deemed
effective with HAMD reduction = 30 %, and
reduced clinical symptoms. Treatment was
invalid if HAMD reduction < 30 %, and if clinical
symptoms  were not alleviated. Total
effectiveness (Te) was calculated as shown in Eq
1[7].

Te={(h+s+e)/T} ..c.cevvvirinrnnn. Q)
where h is the no. of healed cases, s is

significant cases, e is effective cases and T is
total number of cases.

Age range Mean age . Mean disease duration
Group  Gender (n) (years) (years) Duration (months) (months)
Male (24) ) )
Control Female (28) 23 -48 34.28 £ 3.49 6-36 18.32 £ 3.47
Male (20)
Study Female (32) 22 -49 35.14+4.18 7-38 19.14 £ 3.53
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Before and after treatment, the scores of PSQI,
HAMD-17 and HAMA were measured through
guestionnaire. Higher PSQI scores were
associated with worse quality of sleep. In the
HAMA scale, a HAMA score < 8 points is normal;
8 - 20 points indicate likelihood of depression; 20
to 35 confirm depression; > 35 points indicate
severe depression; = 7 points show anxiety, = 14
points confirm anxiety, = 21 points indicate
significant anxiety, and = 29 points show severe
anxiety. Venous blood was taken from all
patients before and after treatment. vy-
Aminobutyric acid (GABA), serotonin (5-HT) and
thyroid function (T3, T4 and TSH) levels were
determined using ELISA.

Assessment of adverse reactions

Incidence of clinical adverse reactions was
assessed according to the side effects scale
(TESS).

Statistical analysis

Numeric data are presented as mean = SD, and
were compared using parallel t-test. Counting
data are expressed as percentage, and were
compared using parallel x* test. All statistical
analyses were done using SPSS 19.0
mathematical statistics software. Values of p <
0.05 were assumed to indicate statistical
significance.

RESULTS
Treatment effectiveness

After treatment, total effectiveness in the study
group (92.3 %) was markedly higher than that of
control (75.0 %, p < 0.05).

PSQI, HAMD-17 and HAMA scores

As shown in Table 3, pre-treatment scores in
PSQIl, HAMD-17, and HAMA were similar in the
two groups (p > 0.05). However, post-treatment
PSQIl, HAMD-17, and HAMA scores were
significantly lowered in the two groups, but the
degree of reduction in the study group was
statistically less than the corresponding control
value (p < 0.05).

Table 3: PSQI, HAMD-17 and HAMA scores (mean *
SD, N = 32)

PSQI HAMD- HAMA
Group Time score 17 score score
(min) (min) (min)
Control Pre- 12.70 25.03+ 14.04+
treatment +2.87 3.35 3.02
Post- 824+ 1463% 8.01+
treatment  2.57* 3.91* 2.48*
Pre- 12.94 2597+ 15.00%
Study treatment +2.32 3.75 3.69
Post- 750+ 11.79% 7.49 +
treatment  2.15*2 3.14*a 2.22%x

*P < 0.05, relative to pre-treatment in the same group;
ap < 0.05, relative to control post-treatment

Biochemical indices (GABA and 5-HT)

Table 4 shows that pre-treatment values of
serum GABA and 5-HT were comparable in both
groups (p > 0.05). However, post-treatment
serum GABA and 5-HT were significantly
increased in both groups, relative to their levels
before treatment, but the increases in the study
group patients were markedly higher than control
values (p < 0.05).

Table 4: Serum biochemical indices (GABA and 5-HT,
mean = SD)

. GABA 5-HT
Group Time (malg) (ug/L)
Before 73.92 + 108.41 +
treatment 22.44 31.72
Control After 82.46 + 115.34 +
treatment 16.18* 16.51*
Before 73.33 ¢ 108.32 +
Study treatment 21.61 31.84
After 89.12 + 12237 +
treatment 15.11"a 19.74'a

*P < 0.05, relative to pre-treatment in the same group;
ap < 0.05, relative to control post-treatment

Thyroid function

Table 5 shows that after three months of
treatment, the levels of T3 and T4 in the two
groups were significantly decreased, while TSH
level was significantly increased (p < 0.05).
However, the improvement in thyroid function in
the study group patients was superior to that of
control patients (p < 0.05).

Table 2: Clinical effectiveness in the two groups (%, n = 52)

Significantly . . Total effectiveness
Group Healed improved Effective Ineffective (%)
Study 21 15 12 4 92.30
Control 13 16 10 13 75.00
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Table 5: Thyroid function (mean = SD, N = 32)

Group Time T3 T4 TSH
(pmol/L) (pmol/L) (pUIL)
Before 4.84 + 17.67+ 123+

Control treatment 0.97 1.03 0.57
After 392+ 15.20+ 144+

treatment  0.70° 0.95 0.34"
Before 4.84 + 1769+ 122+

Study treatment 0.94 1.31 0.39
After 2.82+ 13.24+ 187+

treatments  0.48°s 0.81» 0.22'a

*P < 0.05, relative to pre-treatment in the same group;
ap < 0.05, relative to control post-treatment

Adverse reactions

Table 6 shows that the main adverse reactions in
the two groups were dry mouth, lethargy, nausea
and loss of appetite. The study group patients
had a slight edge over patients in control group,
with respect to incidence of adverse reactions.
However, after symptomatic treatment, they were
relieved. There were no other serious adverse
reactions. There was no significant difference in
TESS (p > 0.05).

Table 6: TESS scores (mean = SD, n = 32)

Group TESS score
Control 4.45+1.11
Study 5.36+0.34
DISCUSSION

Studies have found that the pathological changes
in depression are manifested in the central
nervous system, and involve the central
monoamine neurotransmitters. In  particular,
there are reductions in norepinephrine and
serotonin, leading scholars to postulate the
"monoamine depletion hypothesis" [8]. In
addition, the influence of dysfunction in the
hypothalamic-pituitary-adrenal axis, and
increased glucocorticoid levels have attracted a
lot of research interest [9]. With increasing social
pressure, the prevalence of depression in China
(1 — 5 %) has increased significantly over the
years. Studies have shown that fluoxetine
hydrochloride is a serotonin re-uptake agent that
can directly block the 5-HT receptor on GABA
neurons, thereby making NE neurons to exhibit a
weak and indirect inhibitory excitation [10].
Therefore, studies have focused on investigating
whether combination of drugs can enhance
clinical effects in patients with depression.

Amitriptyline hydrochloride is a traditional tricyclic
antidepressant popularly used in clinical practice.
Its main function is to block the recovery of
serotonin and NE neurons at the same time,

thereby enhancing the transmitter concentration
and synaptic transmission function in the
synaptic gap. Therefore, its clinical effectiveness
is high. However, amitriptyline has anticholinergic
and anti-histamine effects, and is associated with
many adverse reactions such as lethargy, dry
mouth and loss of appetite [11]. Fluoxetine
hydrochloride is a selective re-uptake drug with
anti-5-hydroxytryptamine and an indirect
antidepressant effect, but is absorbed orally and
it is not cardiotoxic [12]. Several recent studies
have shown that amitriptyline hydrochloride
tablets combined with fluoxetine hydrochloride
enhance the effectiveness of treatment for
depression, while reducing adverse reactions
[13]. In the present study, total effectiveness was
markedly higher in the study group than in the
control patients. However, adverse reactions
were slightly higher, which are obviously related
to the side effects of amitriptyline hydrochloride.
Due to the small dose and mild adverse
reactions, the patients could tolerate and
overcome them after symptomatic treatment.
Thus, the adverse reactions did not affect
judgment of clinical treatment outcomes.

The clinical use of amitriptyline hydrochloride
combined with fluoxetine hydrochloride on
patients with depression has been reported in
many studies in China and elsewhere, but there
are few reports on the effect of amitriptyline
hydrochloride ~ combined  with  fluoxetine
hydrochloride on PSQI, HAMD-17, HAMA score,
as well as GABA and 5-HT levels in these
patients [13]. The PSQI is used to evaluate
quality of sleep in patients with sleep problems.
High PSQI scores are associated with
deterioration in quality of sleep. The 17 items in
the HAMD scale, the most commonly used scale
for assessing depression status, reflect the
severity of the disease: the higher the score, the
more serious the disease. The Hamilton anxiety
(HAMA) scale is mainly used for assessment of
the severity of anxiety symptoms. The higher the
score, the more obvious the anxiety degree.

Gamma-aminobutyric acid plays an important
role in human brain cortex, thalamus and
cerebellum. It inhibits central nervous system
hyper-excitation and improves sleep quality. 5-
Hydroxytryptamine  (5-HT), an  inhibitory
neurotransmitter, is found at high levels in the
cortex and the synapses of the brain. Functional
abnormalities in 5-HT may be related to mental
disorders and diseases, including migraines.

Some studies have found that concomitant
changes in thyroid function during rehabilitation
of emotional mental disorders play an important
role [14]. Reduction in thyrotropin is likely to
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provoke depression, but it cannot be used as a
specific biomarker of depression [15, 16].
Changes in the levels of PSQI, HAMD-17, HAMA
score, GABA, 5-HT and thyroid function in
patients with depression reflect the severity and
progression of the disease, and these are closely
related to the clinical effects of treatment.

In this study, PSQI, HAMD-17 and HAMA scores
of the two groups were decreased post-
treatment, and the reduction was higher in the
combined-treatment patients than in control
patients. These results indicate that amitriptyline
combined with fluoxetine significantly improves
the conditions of depression patients, reduces
their degree of anxiety and improves their sleep
quality. The serum GABA and 5-HT were
significantly higher than their levels before
treatment, and the increase was higher in the
study group than in the control group. After
treatment, thyroid function was improved in both
groups, when compared with values before
treatment, but the study group showed higher
improvement than the control group.

Limitations of the study

One major limitation of this study is the non-
inclusion of a  separate amitriptyline
hydrochloride control group for evaluating the
effect of amitriptyline hydrochloride on patients
with depression.

CONCLUSION

The combination of amitriptyline hydrochloride
tablets and fluoxetine hydrochloride in the
treatment of patients with depression produces
beneficial clinical effects and good safety, and
improves thyroid function and serum levels of
GABA and 5-HT. This combination therapy
reduces depression and improves sleep quality.
Moreover, PSQI, HAMD-17, HAMA score, GABA
and 5-HT levels are effectively adjusted, and
incidence of adverse reactions are lower. Thus,
the two drugs are effective, safe and reliable, and
therefore may be considered for the treatment of
depression.
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