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Abstract- Objective: Evaluate the Efficacy of Lisdexamfetamine Dimesylate (LDX) Augmentation for Treatment of MDD in 
Patients with or without Comorbid Attention Deficit Hyperactivity Disorder (ADHD). 
WHO reports that there are 322 million people suffering from depression worldwide. The symptoms of depression are 
associated with impairment of psycho socio occupational functioning. 60% of Major Depressive Disorder (MDD) patients do 
not achieve adequate response or remission with SSRI monotherapy. American Psychiatric Association (APA) recommends 
augmentation therapy with various medications such as mood stabilizers, antipsychotic medication, stimulants, 
anticonvulsants, etc. Atypical antipsychotics are beneficial, but adverse events such as metabolic effects are a concern. Studies 
have shown the efficacy of stimulants in treating patients with partial or poor responders who were treated with monotherapy 
of SSRI.  
Conclusion: Non-responders and partial responders of MDD patients with or without ADHD show considerable improvement 
in their psychosocial occupational functioning when LDX was added as an augmenter. 
 
Index Terms- Augmentation therapy, Cognition, Lisdexamfetamine Dimesylate, Major Depressive Disorder. 
 
I. INTRODUCTION 
 
Major Depressive Disorder (MDD) is a common and 
recurrent illness. In 2015, it was believed that MDD 
affected more than 300-million individuals globally, 
with that figure encompassing all age groups, an 
18.4% increase in the global number of people living 
with depression from 2005 to 2015 [1]. It is now 
believed that 322-million individuals are living with 
depression [1]. It had previously been believed that by 
the year 2020, MDD would be the second leading 
cause of global disability [2]. However, MDD is now 
believed to be the primary leading cause of disability 
in the world, and due to its nature, is a strong 
contributor to the 800,000 suicides annually [1]. In 
Canada, the figures are also on the rise. In 2002, it was 
estimated that 80% of Canadians would eventually be 
affected by mental illness in their lifetime, indirectly 
through their families, friends, and colleagues, while 
the remaining 20% of Canadians, directly 
experiencing some form of mental illness in their 
lifetime [3]. MDD being the primary contributor to 
that figure, affecting approximately 8% of the 
population [2]. In 2012, Statistics Canada indicated 
that 4.7% of Canadians aged 15-years and older 
reported having symptoms consistent with MDD 
within the last year, and 11.3% within their life-time 
[4]. Additionally, it is believed that women are twice 
as likely to experience depression than men, and 
one-and-a-half times more likely to be hospitalized for 
it, but that men are four times more likely to commit 

suicide than women [2]. Depressive symptoms are 
also associated with impaired psychosocial 
functioning and reduced quality of life [5]. 
Approximately 60% of the patients with depression do 
not achieve an adequate response, or attain remission 
after initial antidepressant therapy of appropriate 
dosage and duration [6]. The residual symptoms may 
cause significant morbidity [7]. Augmentation can be 
achieved by a combination of antidepressants, second 
generation antipsychotics, mood stabilizers, and 
anticonvulsants or stimulants [8]. 
 
II. QUALITY OF LIFE 
 
With a growing and aging population, the prevalence 
of MDD will undoubtedly continue to rise, and with it 
so will all associated strains on society as a whole. 
MDD does not only take a toll on those affected, but it 
also puts a strain on their families and friends, their 
peers and coworkers, and their communities in 
general. In fact, 91% of Canadian parents that 
suffered from MDD reported that the illness had 
affected their family life, and 47% reported that it had 
interfered with their intimate relationships.2 The 
symptoms of MDD add a further burden to the 
household and the school or work environments. 
These burdens can range from the physical and 
emotional limitations that are imposed by MDD, the 
social and cultural stigmas associated with mental 
illness, as well as the family's fears that somehow, they 
were responsible for bringing about this disability [9]. 
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MDD can also bring about financial strain due to time 
taken off from work and the costs associated with the 
medications and therapies that are needed. Quality of 
life can be impaired even after resolution of the 
depressive episode [10]. In patients studied with 
significantly impaired quality of life at intake; in 
greater than 800 patients who remitted the quality of 
life remained impaired in 30-60% and severely 
impaired in 9-43% [10]. However, psychosocial 
functioning typically improves in those that recover 
from a major depressive episode [11]. Patients that 
experience syndromal recovery showed significant 
improvement in work productivity over those that did 
not respond to treatment [12]. The delay in functional 
recovery was attributed to the persistence of 
subsyndromal symptoms, suggesting the need for 
continuation of treatment [13].  
 
III. ECONOMIC COST OF MDD 
 
The economic footprint of any disease can play a 
substantial role in determining funding towards 
treatment. In Canada, neuropsychiatric conditions 
accounted for $11.42 billion in direct costs, of which 
$5.52 billion accounted for hospital care expenditures 
and $3.55 billion for drug expenditures [14]. In 
addition to the direct costs, it was reported that there 
were $1.04 billion in indirect costs, for a total cost of 
just over $12.46 billion on the economy [14]. It is 
interesting to note that the total cost attributed to 
Neuropsychiatric conditions is even greater than the 
$12.05 billion attributed to Cardiovascular diseases 
[14]. The economic footprint for MDD in the United 
States in 2010 was $210.5 billion, which included 
costs associated with medical services, medications, 
loss of work, and suicide [15]. In a study conducted 
from 2005 to 2010 by Greenberg et al, the incremental 
economic burden of adults in the United States with 
MDD showed an increase of 21.5 percent in a period 
of 5-years [15]. 
 
IV. MDD AFFECTING THE WORKPLACE 
 
Canada spends less on mental health than most of the 
developed countries, at approximately 7.2% of the 
total health expenditure, which is far behind nations 
such as the United States which has a private 
expenditure of 6% and a public expenditure of 8.1%, 
or the United Kingdom at 10%, and New Zealand and 
Sweden, both at 11% [16]. In 2016, it was reported 
that MDD was costing the Canadian economy a 
minimum of $32.3 billion annually due to workplace 
losses alone [17]. This was broken down into those 
that missed days off work, absenteeism, and those that 
came to work but performed at a reduced rate of 
functioning, presenteeism, of which the latter was the 
larger source of economic loss [17]. This is due in 

large to the fact that MDD affects the daily lives and 
functioning of those afflicted by it. 90% of Canadians 
afflicted with MDD reported an inability to enjoy their 
previously favoured activities, and 80% reported 
having trouble concentrating on their tasks, with their 
level of workplace functioning reduced dramatically 
to 62% [2]. Alternatively, it is factors at the workplace 
that can also contribute to MDD. For men, the 
contributing workplace factors for MDD were high job 
strain and skill requirements, along with low job 
security and social support [18]. For women, it was a 
lack of decisive authority along with reduced social 
support levels that contributed to MDD [18]. 

Regardless of the attributing factors, reduced 
cognitive functioning is believed to be the primary 
reason why presenteeism is such a large contributor of 
$32.3 billion of annual loss [17]. It can only stand to 
reason that by improving the cognitive functioning of 
MDD sufferers, not only will this allow those with 
MDD to better function at the workforce but also help 
to increase the quality of life as well. 
 
V. MORTALITY AND MAJOR DEPRESSIVE 
DISORDER 
 
In a study by Walker et al., it was found that the risk of 
mortality in those with mental disorders was 
significantly higher than the general population [19]. 
In a national registry study, out of 929,929 deaths 
there were 78,516 individuals that identified with 
lifetime diagnosis of depression [20]. The mortality 
was 2 times greater in people with depression 
compared with the general population [20]. The life 
expectancy at 30 years of age for depressed individuals 
was 9.6 years shorter for women and 12.3 years for 
men [20]. In a Swedish national registry study that 
compared depressed patients to the general population 
the increase in accidental deaths was two times greater 
in the depressed patients (n>200,000) as compared to 
the general population (n > 6.9 million) [21].  
 
VI. LISDEXAMFETAMINE DIMESYLATE 
(LDX) 
 
85% of adults with ADHD meet the criteria for 
comorbid conditions [22]. Among the ADHD 
population, 18.6% of patients have comorbid ADHD, 
12.8% have dysthymia, and 19.4% have bipolar 
disorder as comorbid conditions [23]. Alternatively, 
9.4% of MDD patients, 22.6% of dysthymic patients, 
and 22.2% of bipolar patients have ADHD as a 
comorbid condition [23]. According to the STAR*D 
study findings the effects of antidepressant therapy 
resulted in approximately one-third of the patients 
experiencing remission of their depressive symptoms, 

thus a need for adjunctive therapy is required [24]. 
Atypical antipsychotics are effective in augmentation 
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of antidepressants, however, adverse metabolic effects 
are a concern [25]. The American Psychiatric 
Association (APA) treatment guidelines recommend 
augmentation strategies of antidepressant treatment 
including psychostimulants [24]. Stimulants and 
stimulant like drugs can be added to eliminate the 
residual symptoms of major depression such as 
fatigue, hypersomnia, impaired concentration, and 
anergia. The use of stimulants adjunctively with 
SNRIs or SSRIs can be beneficial due to biological 
plausibility, as SNRIs and SSRIs increase serotonergic 
activity and noradrenergic activity, in Major 
depression there is also a link to decreased 
dopaminergic activity, thus stimulants can increase 
the levels of dopamine activity [25]. Additionally, it 
was shown that LDX improved self-reported 
depressive symptoms in escitalopram non-remitters 
[25]. The antidepressant effects of LDX through 
dopaminergic mechanisms play a role in reducing 
residual depressive symptoms in non-responders to 
SSRI monotherapy [25]. Furthermore, a nine-week 
trial comparing LDX with a placebo in 143 patients 
showed significant improvements in executive 
functioning with the active drug as compared to the 
placebo [25]. The effect of LDX on the improvement 
of residual depression was also greater [27]. 
Improvement of executive function and the reduction 
of MDD symptoms was observed by LDX 
augmentation of SSRI monotherapy of partially or 
fully remitted MDD [27]. 
 
VII. CASE STUDIES 
 

A. M.B. 
Ms. M.B. is a 47-year-old female, a lawyer by 

profession, with a long history of depression since she 
was 18-years-old. She was highly functioning, 
received a law degree, and is practicing law. She 
stated, “over the past few decades, my depression has 
had a significant negative impact on my quality of life, 
health, and personal relationships, and has limited my 
career potential. My depression has always led me to 
overeat, oversleep, and to generally have very little 
energy to resolve to get things done.” She was treated 
with Escitalopram 20mg once-a-day with some 
improvement of her depression for a limited 
period-of-time. She was also showing some symptoms 
of Attention Deficit Hyperactivity Disorder (ADHD). 
In 2015, she was feeling severely depressed and had to 
take a leave of absence from her work. Her 
psychosocial-occupational functioning was severely 
impaired. LDX 20mg was started as an augmenter. 
Later, it was increased to 40mg once-a-day. After 
LDX was started, she wrote:  
I started to feel completely different. I had energy, I 
had no desire to overeat, I stopped taking three hour 
naps in the day, and I started getting things 

accomplished that I never dreamed I could. I felt 
‘normal’ for the first time in decades. I am having 
great success at my work, and my personal 
relationships have improved. I feel motivated to get 
things done. I am no longer overeating and 
oversleeping. In general, I feel that I am able to enjoy 
my life in a way that was not possible before. 
She also stated that her thoughts were no longer 
jumbled together, and that she was able to think more 
clearly and logically. She stated:  
I am motivated to accomplish tasks. I have 
tremendous increase in my physical activity. I am 
going for walks and do yoga. The new medication did 
decrease my appetite at the beginning, which actually 
helped me to begin a healthier lifestyle. It is now 
levelled out, and I continue to eat a healthy, balanced 
diet. I am finally back to work. A mere four months 
ago, I could never imagine going back to work. 
She also indicated that she was now looking forward 
to advancing in her profession, and stated that her 
friends had also noticed a positive change. “Those 
close to me stated that I am a much different person 
now. I am happier, more positive, and generally nicer 
to be around.” The patient was asked to complete a 
self-assessed Patient Health Questionnaire (PHQ-9) 
prior to starting LDX and scored a 16, which is 
indicative of major depression, at moderate severity, a 
classification which falls in between a PHQ-9 score of 
15 to 19. After starting the LDX treatment, she scored 
a PHQ-9 score of 2, which is indicative of remission, a 
classification that falls between a PHQ-9 scoring of 0 
to 4. Previously, she had indicated that it was very 
difficult for her to do her work, take care of things at 
home, and get along with people. After the treatment, 
however, she stated the above was not difficult at all.  
The patient was also asked to complete the Sheehan 
Disability Scale (SDS). Before starting the LDX 
treatment, the patient scored a total SDS score of 30 
out of 30 on her work, social, and family life, which 
indicated an extreme disruptive severity level. After 
the patient was treated with LDX, the SDS scale 
showed a score of 5 out of 30, indicative of only a mild 
level of disruptive severity. The SDS scoring 
regarding the symptoms that have disrupted her work, 
social, and family life, each ranged from 0 for not at all, 
1 to 3 for “mildly”, 4 to 6 for “moderately”, 7 to 9 for 
“markedly”, and 10 for “extremely”. SDS is a 
self-reporting tool, a 10-point visual analog scale. The 
total score ranges from 0 (unimpaired) to 30 (highly 
impaired). The remission is marked as the total SDS 
score of less than 6, and a subscale of less than 2. The 
change over time in scores can be used to monitor 
response to treatment. She was extremely satisfied 
with the use of LDX.  

B. P.S. 
Mr. P.S. is a 47-year-old male, self-employed 
carpentry business owner. He has a history of MDD 
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for the last 2-years. Over the course of his lifetime, he 
has had four episodes of depression and was 
hospitalized four-times. Additionally, he also had an 
incident of accidental overdose. In the past, he was 
treated with two SSRIs. Since he was not showing 
improvement with SSRI treatment, he was given 
Quetiapine as an augmenter without any response. 
Quetiapine was discontinued due to adverse reaction 
of sedation. He was unable to work and thought of 
selling his business due to severe anhedonia with no 
interest to go to his work site. His symptoms of 
depression included a lack of interest in activities, 
crying spells, irritability, poor self-esteem, and a lack 
of motivation and initiative. His symptoms of 
depression showed partial response with SSRI 
therapy. He also had suicidal ideations but no plans. 
LDX was added as an augmenter to his SSRI 
regiment. With the addition of LDX, he started to 
show improvements of his neurovegetative symptoms 
of depression. His mood and affect improved, and he 
started to show interest in returning to work taking on 
new projects. He became more pleasant, and felt more 
confident to work with his employees. His relationship 
with his family also showed improvement. Prior to the 
addition of LDX, his PHQ-9 score was 16 which is 
indicative of major depression, at moderate severity. 
However, with the addition of LDX he scored a PHQ-9 
score of 6, which was indicative of minimal depressive 
symptoms. His SDS score prior to treatment with LDX 
was a total of 23 out of 30, which demonstrates a 
markedly disruptive work, social, and family life. 
After the treatment with LDX, his SDS score was 3, 
indicative of only a mild level of disruptive severity. 
Regarding the use of LDX he stated, “Whatever you 
gave me, is working very well.” The Patient 
Satisfaction survey showed that he was extremely 
satisfied.  
 
CONCLUSION 
 
Both subjects in our study show considerable 
improvement in their psychosocial and occupational 
functioning when LDX was added as an augmenter. 
This falls in agreement with literature which shows 
that non responders and partial responders show 
improvement after augmentation of LDX with SSRI 
therapy.  
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