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INTRODUCTION

Recent empirical research data suggest the role of  alpha 7 
nicotinic acetylcholine receptor (α7nAChR), vitamin D, 

intestinal dysbiosis/permeability, platelet activation, and autonomic 
nervous system, along with stresses and circadian rhythm imbalance 
due to melatonin provide biological implications in promoting of  
severe acute respiratory syndrome coronavirus 2 (SARS CoV-2) 
infection.1

 Complex interactions within circadian, immune, 
and intestine and cardiovascular systems influence pathways 
of  coronavirus disease 2019 (COVID-19) disease. The major 
characteristics COVID-19 research are vitamin D, platelets, 
thrombin, the blood brain barrier, gut’s permeability and increased 
conversion of  kynurenine pathway from tryptophan. Above 

important findings by various studies provides the important role 
of  understanding the individual variation of  signs, symptoms and 
disease severity/fatality. However, there are numerous manageable 
techniques that can be used to fix oral and gut issues from the root 
down.

 In this study we review some of  the above factors mainly 
stress, circadian rhythm and role of  technology regulation that 
have been associated with the corona virus epidemy and their 
implication on health and quality of  life. To start with the role of  
mental stress in viral infections are briefed.

EFFECT OF CORONAVIRUS DISEASE 2019 ON MENTAL 
HEALTH

The COVID-19 pandemic has impacted nearly all aspects of  
daily life events. In conjunction with the arrival of  SARS-CoV-2 

ABSTRACT

With physicians and patients fearful of  coronavirus disease 2019 (COVID-19), this has a profound impact on the working and 
personal life and living style of  individuals. In United States (U.S.), around 10.7% reported perceiving severe thoughts of  hurting 
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affected by coronavirus and many patients infected have developed dysgeusia and anosmia which are also happened to be found 
in patients taking angiotensin-converting enzyme (ACE) inhibitors and angiotensin receptor blockers, thus pointing out the role 
of  ACE receptors for entry of  severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Reducing technologic use and 
addiction would be feasible by adequate sleep and preventing during work hours through reducing task triggering anxiety-related 
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and COVID-19, there has been a silent arrival of  associated 
mental health conditions. The constant fear of  contracting the 
COVID-19 infection, the fear of  developing serious symptoms 
leading to hospitalization and fear of  untimely death has resulted 
in a near complete breakdown of  the professional and personal 
activities associated with life of  human beings. In addition, the 
news of  deaths of  individuals known and unknown has caused 
a massive sense of  interpersonal loss which is aggravated by the 
on-going societal disruption. The social distancing, quarantine, and 
the constant need to follow other safety measures has modified 
the social fabric which the individuals, families and communities 
would deal with stressors. 

 This has led the individuals to experience the disruption 
in multiple activities like closure of  schools, places of  employment, 
cancellation of  public events, finance generation, restricted 
access to healthcare, absence of  recreation opportunities and 
minimal occasions to engage in cultural and religious practices. 
In this scenario of  altered functioning on-going for more than 
10-months in domains of  social, occupational, cultural, and social 
support systems, the mental health experts are predicting a high 
probability of  increase in mental health conditions. During this 
period, there has been a rise in conditions such as depression, 
anxiety, isolation, drug use, technology addictions and domestic 
violence. In addition, it has also led to restricted ability to access 
support systems in times of  untimely death to grieve and cope 
for the loss collectively. A recent survey in USA of  5412 adults 
found that 40.9% participants reported experiencing at least 
one adverse mental or behavioural health condition inclusive of  
depression, anxiety, post-traumatic stress, and substance use.2 In 
addition, 10.7% individuals also reported considering self-harm as 
a response to the on-going COVID-19 pandemic. This indicates 
that there has been a 3 to 4 fold increase in the prevalence rates 
of  mental health conditions in comparison to the previous year.2 
If  the pandemic progresses without end, it poses the likelihood 
that more people may experience mental well-being disorders that 
will inflict damages to their neurological processes, which will 
contribute to irreparable harm.3 

MOLECULAR MECHANISMS OF FEAR, ANXIETY AND 
STRESS IN CORONAVIRUS DISEASE 2019

Psychological stress modulates the vulnerability, seriousness 
and recurrence of  viral infections.3 Discrimination stress that 
correlates with epidemic illness symptoms are usually associated 
with lack of  sleep and disrupted melatonin metabolism. This 
matter can influence general state of  well-being in terms of  
psychological factors and can impact sleep. Reduced melatonin 
seen in ageing, type 2 diabetes, obesity, essential hypertension 
and cerebrovascular disorder, thereby pointing out role of  
melatonin (sleep) in susceptibility and severity of  COVID-19 
disease.4 Recent work suggests that psychological stress can also 
result in increased synthesis and release of  corticotropin-releasing 
hormone (CRH) from hypothalamus and amygdala. CRH can 
function independently of  the activation of  the hypothalamic-
pituitary-adrenal (HPA) axis, even by activating mucosal mast cells, 
contributing to the upregulation of  the pro-inflammatory cytokine 
necrosis factor tumor necrosis factor alpha (TNF-α). TNF-α acts 

on intestine epithelial cells to weakens tight junctions of  gut, 
contributing to intestinal permeability.5 This disorder of  intestinal 
flora because of  stress will indirectly affect multiple processes in 
the body. Hence, the guts are a major contributor to how stress 
will cause signs of  illness during the SARS-CoV-2 pandemic.6 
Immune system is closely associated with central nervous system 
(CNS) for physiological homeostasis during cytokine release and 
inflammatory response to an infection.7 

ROLE OF AUTONOMIC NERVOUS SYSTEM IN CORONAVIRUS 
DISEASE 2019

Vagal nerve stimulation releases acetylcholine, thereby activates 
α7nAchR, which is known to protection against many viral 
infections by regulation of  immune cell responses. Studies have 
also shown the role of  melatonin in increasing vagal acetylcholine 
thereby regulation of  immune cells responses, Vagal release of  
acetylcholine improves the gut permeability thereby regulation 
of  viral entry into system. Thus, such studies can be important 
pathophysiological aspects of  COVID-19 regulation by explaining 
the alteration of  balance between melatonin effects via vagal nerve 
dysregulation, altered levels α7nAChR, thereby dysregulation 
immune system. The shift of  sympathetic/parasympathetic 
nervous system is found in COVID-19 disease condition, which 
is the pathophysiology of  stress and has a huge impact on severity 
and fatality.8

SALIVARY GLANDS AND CORONAVIRUS DISEASE 2019

The studies have reported that salivary glands as potential sources 
of  COVID-19 and many patients infected have developed 
dysgeusia and anosmia which are also happened to be found in 
patients taking angiotensin-converting enzyme (ACE) inhibitors 
and angiotensin receptor blockers, thus pointing out the role 
of  ACE receptors for entry of  SARS-CoV-2.9 Human saliva is 
a distinct secretion to the body. It consists mostly of  water (94-
99%), organic molecules (0.5%) and inorganic molecules (0.2%). 
Saliva also contains dietary toxins, serum components, oral and 
metabolite microorganisms, exfoliated epithelial cells and white 
blood cells. So far, more than 700 microbial species, many of  
which are related to oral and systemic diseases, have been identified 
in saliva. Saliva not only creates an ecological niche for invasion 
and development of  oral microorganisms, but also prevents over-
growth of  specific pathogens to preserve oral cavity homeostasis.10

 In the oral cavity, predominately ACE-2 enzymes are 
located on the tongue relative to gingival or oral mucosa, which 
converts Angiotensin to Angiotensin-2, as the ACE-2 enzymes 
effected due to COVID-19 resulting increase in Angiotensin-2 
and thus leads to dysgeusia.7 World Health Organization (WHO) 
has launched solidarity trail of  drugs with a possible treatment 
for COVID-19 disorder, comprising of  remdesivir, chloroquine, 
lopinavir, ritonavir and interferons. Many of  these antivirals, 
antibacterials and immune boosters are associated with loss of  
taste or dysgeusia. However, no proven effective therapeutics have 
been documented.11 According to a previous report on vesicular 
stomatitis virus, this pathogen has a high aggregating capacity in 
the presence of  saliva and certain host factors, such as fibrinogen, 
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could facilitate this aggregation mechanism, indicating that saliva 
plays an important role in the biological action of  this virus.12 
The biochemical components of  saliva are closely correlated with 
the presence of  similar type of  pathogen Zika virus (ZIKV), 
suggesting complex virus-saliva interactions.13 There are systemic 
drugs and several immune associated problems that cause mismatch 
in oral microbiota. This is the implication of  COVID-19 disease, 
therefore need prompt medical and dental advice and guidance to 
support vulnerable patients.14

VITAMIN D AND CORONAVIRUS DISEASE 2019

Vitamin D and melatonin have been implicated in promoting 
of  SARS CoV-2 infection.1 Many factors are linked to this. Frist 
the emergence of  COVID-19 during winter months in north 
hemisphere, time where Vitamin D levels are found lowest in 
these communities. However, in south hemisphere fatalities are 
less. Reduction in Vitamin D are also commonly found in aged 
population, and higher fatalities seen among elderly people both 
in home and home care facilities, especially under conditions of  
lockdown, where the exposure to sunlight is exceedingly small. 
It is also established by recent studies on the role of  Vitamin 
D in increasing the gut permeability regulation of  immune cells 
and epigenetic role.15 Cathelicidin gene is known to be influenced 
by Vitamin D. Butyrate is a gut derived short chain fatty acid, 
its dietary form sodium butyrate have been shown to increase 
cathelicidin gene which helps in histone deacetylation inhibition, 
hence inhibiting the entry of  influenza virus.16 

 It is important to know that melatonin plays a major 
role in Vitamin D synthesis and eventual melatonin release, based 
on melatonin mediated Vitamin D action.17 Absence of  Vitamin 
D results in malnutrition, reduced sunlight exposure during 
COVID-19 lockdown which might lead to Vitamin D deficiency 
and risk of  mortality due to elevated risk of  comorbid disease 
condition.

MELATONIN IN CORONAVIRUS DISEASE 2019 ILLNESS

The complexity of  various body systems and their interactions, 
including circadian, intestinal, circulatory, and immune systems 
will contribute to the considerable variations evident in SARS-
CoV-2 symptomatology.1 There would seem to be a powerful role 
for pineal and local melatonin in the regulation of  SARS-CoV-2, 
including via melatonin’s circadian regulation of  the α7nAChR. 
Stress, mainly discrimination stress due to co-morbid disease 
condition such as diabetes, hypertension, neurodegenerative 
disorders plays an important role in sleep dysregulation and 
reduced melatonin production. Discrimination stress is found to 
be associated with increase gut dysbiosis or permeability, where 
there is elevation of  Lipopolysaccharides and reduction of  gut 
derived butyrate, which are known to increase and activate toll-
like receptor 4 (TRL4) of  immune cells, which reduces melatonin 
levels. Reduce butyrate as mentioned earlier leads to increase in 
pro inflammatory immune response and reduction in the anti 
viral cytotoxicity of  natural killer cells. α7nACh receptor is one of  
essential mediator of  melatonin, it is known to provide protection 
to lipopolysaccharides (LPS) and also known to increase nitric oxide 

synthase functions, which known to reduce the COVID-19 viral 
replication by reducing the palmitoylation of  nascently expressed 
spike (S) protein thereby impacting on the fusion between the S 
protein and ACE-2 receptor; and reduction in the early steps of  
viral replication via effecting the cysteine proteases.18 Thus, overall 
reduction in melatonin leads to loss of  anti-inflammatory, anti-
oxidant, immune regulatory effects. The α7nAChR in pulmonary 
epithelial cells is important to the susceptibility as well as symptom 
severity/fatality in SARS-CoV-2 patients. Both melatonin and the 
α7nAChR have treatment implications, both as prophylactics and 
in symptom management of  SARS-CoV-2.19 stress, Vitamin D, 
platelets, thrombin, blood-brain barrier (BBB) permeability, gut 
dysbiosis/permeability are affected features of  SARS-CoV-2 and 
it is alterations in such factors that increases SARS-CoV-2 induced 
fatality in high-risk conditions.6 Thus, there may be therapies and 
preventive ideas that come from the study of  the relationship 
between these above pathways.

CONCLUSION

Besides proper rest and prophylactic usage of  vitamins in COV-
ID-19 pandemic, scientists have found ways to help patients deal 
with insomnia and problems linked to exhaustion by preventing 
electronic exposure to digital gadgets at night. Adequate nutrition 
which helps in maintaining gut barrier i.e role of  sodium butyrate 
as a nutraceutical. Vitamin D supplements which benefits in im-
mune response as well gut dysbiosis/permeability. Newer drugs 
targeting α7nAChR like nicotine gums and patches although re-
quires investigations like how safely it can be provided. Greater 
beneficial effects of  controlling co-morbidities like diabetes, cere-
brovascular diseases (CVDs), hypertension would benefit in reduc-
ing the severity and fatalities of  COVID-19 disease.
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ABSTRACT
The most common neurologic disorder is migraines. Migraine is defined as throbbing headaches that can be associated with auras. 
The headaches are episodic and can be debilitating in quality. Migraines can be triggered by emotional stress, lack of  sleep, bright 
lights, loud noise, certain foods, and other environmental factors. The most effective way of  preventing migraines is to avoid 
these triggers. A migraine can begin with prodromes or warning signs such as loss of  vision, loss of  motor reflexes or sensation. 
In this review, the types of  migraine, signs and symptoms, pathways leading up to auras, and detailed pathophysiology will be 
discussed. The pathophysiology of  a migraine consists of  three different mechanisms: 1) cortical spreading depression, 2) the 
trigemino vascular system, and 3) sensitization. Three different treatment methods for a migraine will be discussed: 1) pharmaco-
logical, 2) non-pharmacological and 3) lifestyle modifications. Lifestyle modifications include eating a healthy diet, exercising, and 
maintaining proper sleep hygiene. Pharmacological treatments can be preventative or abortive. The latest migraine treatment of  
calcitonin gene-related peptide (CGRP) antagonist use will be discussed in this review and compared to other treatments such as 
nonsteroidal anti-inflammatory drugs (NSAIDs), anticonvulsants, and Triptans. Future research methods to prevent and better 
treat migraine headaches are considered a hot topic in medicine and these novel methods will be discussed.

Keywords 
Migraine treatment; CGRP antagonists; Neuromodulation; Nerve stimulation; Trigeminal activation; 
Cortical spreading depression.

INTRODUCTION

A migraine is a debilitating headache that is throbbing in 
quality. Migraine headaches are located unilaterally, but in 

rare instances they can be bilateral. Migraine headaches affect 
both children and adults of  varying ages. Globally, the third 
most common illness is migraine headaches affecting 14.7% of  
the world population.1 Migraine is more common in women than 
men due to female hormones. Although migraine causes are 
not fully understood, it has been determined that genetics and 
environmental factors play a major role. Migraine can be triggered 
by the following: 1) hormonal changes in women such as changes in 
estrogen throughout their menstrual cycle, 2) hormonal treatments 
or oral contraceptives (OCPs) have shown to exacerbate migraine, 
3) alcoholic and caffeinated beverages, 4) emotional and physical 
stress, 5) environmental triggers such as bright lights, loud noises, 

strong smells, 6) changes in sleep patterns, and 7) lack of  healthy 
diet or consuming high amounts of  cheese, salty foods, processed 
foods and monosodium glutamate (MSG) products.2

 A migraine headache consist of  three events: 1) the 
migraine prodrome, 2) the aura, and 3) the headache. Migraine 
prodromes are symptoms that occur a day or 2 before the onset 
of  a migraine. About 77% of  patients complain of  prodromes.2 
The most commonly reported prodromes include yawning, 
constipation, neck stiffness, slurred speech, and irritability. 
Approximately 25% of  all migraine patients suffer from the 
migraine aura.2 It is understood that the aura occurs before the 
headache phase, although some patients may experience the aura 
during the migraine headache. It is important to point out that 
auras are not exclusive to migraines, they may be present in other 
conditions as well.

http://dx.doi.org/10.17140/NOJ-8-136
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 The headache phase of  a migraine is commonly unilateral 
and throbbing or pulsating in quality. Patients often experience 
nausea and vomiting during a migraine attack. Migraine sufferers 
usually complain of  light and sound sensitivity. Most patients tend 
to lie down in a quiet room in order to prevent a migraine from 
increasing in intensity. An untreated migraine headache can last up 
to several days.3 Once the throbbing pain ceases, the patient may 
experience fatigue, exhaustion, and generalized weakness.

 The different migraine subtypes include the following: 1) 
hemiplegic migraine, 2) retinal migraine, 3) chronic migraine, 4) 
vestibular migraine, and 5) menstrual migraine.4

 The diagnoses of  a migraine is based on the international 
classification of  headaches.4 The literature states that a migraine 
should have at least 5 episodes with the following criteria: 1) The 
duration of  the headache should be between 4 to 72-hours, 2) The 
head should be unilateral in location or pulsating in quality, caused 
or aggravated by physical activity, and moderate to severe pain in 
intensity, and 3) It should be associated with photophobia and 
phonophobia.

MIGRAINE PATHOPHYSIOLOGY

There are several studies that suggest that a migraine is a sensory 
dysmodulation and failure of  brainstem processing of  sensory 
stimuli due to poor regulation of  vascular tone leading to pain.5 A 
study done in 1948 by Wolff  Harold suggests that headaches due to 
excitatory effects are a prerequisite to changes in the neurovascular 
system and thus are followed by pain.6 The brainstem activation 
may be involved in the trigger phase of  migraines. Several 
neurotransmitters and neuromodulators have been implicated 
in the pathogenesis of  migraine. A few studies have shown that 
migraine patients have an increased level of  calcitonin gene-related 
peptide (CGRP) in the blood7 and/or hypersensitivity on CGRP 
receptors.

 Patients with migraine have increased levels of  CGRP, 
a neuropeptide in the central and peripheral nervous system, 
which binds to its receptor causing a cascade of  events resulting 
in vasodilation and possibly neurogenic inflammation. The same 
process peripherally, stimulates the CGRP receptors in the brain 
stem which is associated with migraine pain. This results in mast 
cell degranulation and vasodilation and protein extravasation.8 
CGRP affects the trigeminovascular system hence leading to 
vasodilation and inflammation and central nervous system (CNS) 
activation that results in increased transmission of  nociception.

 There are several classes of  medications that have been 
widely used in the management of  migraines which target different 
mechanisms of  migraine pathophysiology.

INTERVENTIONS

Nonpharmacologic Interventions

There are several non-pharmacological methods that have 
been recommended in the treatment of  migraine headaches. 

It is important to educate patients on the pathophysiology of  
the disease in order to avoid triggers,9,10 and aid in successful 
management of  the disorder. Furthermore, dietary modifications 
and lifestyle changes been incorporated in to the management 
plans of  migraines11 as it has been shown to have an impact on the 
overall outlook.

 A few studies have shown some promising results, 
however more research is needed to determine their effectiveness. 
Biofeedback treatment of  migraine shows some efficacy in a 
recent meta-analysis of  pediatric population.12 Several institutions 
have explored body/mind treatment and behavioral modification 
as an effective means of  migraine treatment.13 There has been 
some support in the treatment of  chronic headaches with the use 
of  massage therapy14,15 and acupuncture of  the upper neck and 
thoracic region;15,12 however, the effectiveness of  these studies 
is subjective and requires a more in-depth understanding of  the 
pathophysiological alterations.

Electrical Interventions 

The employment of  electrical stimulation through device 
stimulation has been under investigation for some time. This 
relieves pain via the “gate theory of  pain” by use of  neurotransmitter 
and alteration of  γ-aminobutyric acid (GABA)-ergic systems.5,16 
The several types of  stimulation can be divided into invasive 
procedures and non-invasive procedures.

 There are two types of  invasive procedures; occipital 
nerve stimulation (ONS) and sphenopalatine ganglion stimulation 
(SGS). ONS uses a subcutaneous pulse generating device which 
is implanted superficially to the fascia at the level of  C1.9 One 
study conducted through 2007-2013 achieved greater than 30% 
reduction in moderate to severe headaches days per month.12 
A second invasive method uses the largest parasympathetic 
(sphenopalatine) ganglion that exists extracranially. Stimulation 
of  this sphenopalatine ganglion interrupts the parasympathetic 
outflow and intern modulates the sensory input in the trigeminal 
nucleus.17 Studies are insufficient to prove the efficacy of  this 
modality, however one study of  10 patients showed an alleviation 
in 50% of  migraines.18

 There are three types of  non-invasive procedures; 
transcutaneous electrical stimulation of  supraorbital nerve 
(TESoSN), transcranial magnetic stimulation (TMS), and vagus 
nerve stimulation (VNS), for review see Samsam and Ahangari 
2017. TESoSN and TMS use a single electrical pulse that is placed 
close the skin to transmit transcutaneously through electrodes 
to the nerves. TESSoSN has some moderate effects, however, it 
needs to be used on a daily basis for several minutes to alleviate the 
symptoms of  migraine. TMS is used to activate the motor cortex 
and alleviate the pain of  migraine with aura. The stimulation 
passes through a coil placed on the individual’s head. This device 
can be placed in a target area which depolarizes the area for a short 
period of  time.19 In a recent animal study, TMS was able to inhibit 
chemical and mechanical spreading of  3rd order neurons in the 
thalamocortical region of  the brain. However, it did not have an 
effect on the 2nd order neurons in the complex.19 VNS has been 
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widely used in treatment of  epileptic seizures refractory to medical 
intervention and treatment of  headaches. This works by changing 
the blood oxygenation levels and thus altering blood flow to 
different areas of  the brain.14 The VNS has also shown changes in 
the release of  neurotransmitter and vasoactive substances.14 These 
modulations take place in the trigeminovascular pain center of  the 
brain. Continuous stimulation of  this region has shown to reduce 
production of  glutamate, therefore modulating nociceptors of  the 
craniofacial region.14

Pharmacologic Interventions

Migraine patients can benefit from preventive and abortive 
treatments. A few classes of  drugs that have been studied to 
help terminate migraines include anti-inflammatory drugs, 
neurotransmitter modulation, opiate receptor agonists, and calcium 
channel blockers and others. These are widely being used today by 
several practitioners as abortive measures more than preventative 
measures. More recent studies involve the use of  CGRP antag-
onist and the monoclonal antibodies against CGRP or its receptor 
which have gained some traction in migraine treatment.20

Non-steroid anti-inflmmatory: Non-steroid anti-inflammatory 
drugs (NSAIDs) are some of  the most widely used medications 
for migraine headaches serving as a baseline for treatment. These 
drugs act on cyclooxygenase enzymes involved in prostaglandin 
production. Prostaglandins are involved with the inflammatory 
process and thus cause dilation of  vessels, a key component to 
migraine headaches. By blocking this process, medications such 
as aspirin, naproxen and meclofenamate,21 have proven to be 
effective management in abortive migraine treatment. Although it 
has relatively minor side-effects such as stomach ulcer formation 
and mild hepatic and renal toxicity, it is still widely used for mild 
migraine headaches.

Triptan: Another family of  medication is the Triptan family, 
Serotonin (5-HT) receptor agonists. 5-HT is a monoamine 
neurotransmitter which acts as a vasoconstrictor of  cerebral 
vessels.22 This plays a significant role in treating migraine as well as 
strokes and vasospasms.23,24 Sumatriptan, a 5-HT agonist primarily 
works on the trigeminal afferents and nucleus. The inhibition of  
the peripheral presynaptic trigeminovascular neurons have yielded 
effective and rapid abortion of  migraine headaches.25 However, 
there have been reports of  non-localized vasoconstrictive effects 
leading to dizziness from coronary artery vasoconstriction, and 
asthenia, and somnolence from impediment of  blood flow to 
different cortical areas.26

Glutamate: Glutamate is a major excitatory neurotransmitter of  
the trigeminal ganglion and some studies have shown that blocking 
its effects can play a role in migraine treatment. Glutamate allows 
the influx of  calcium ions through presynaptic channels leading 
to the activation of  N-methyl-D-aspartate (NMDA) receptors 
allowing propagation of  migraine through the cortex.27 By blocking 
this function, glutamate antagonists effectively decrease excitement 
of  the ganglion and therefore, decrease central terminal activity 
involved with trigeminal pain processing pathway.28 However, 
glutamate antagonists is a form of  non-targeted treatment and the 

side-effects vary from hallucinations and paranoia to catatonia, 
anesthesia and ataxia. 

Opiate: Opiates work by modulating nociceptors by decreasing 
calcium influx into the neurons. This ultimately blocks 
neurotransmitter vesicle docking on the presynaptic cleft and 
decreases its release. Furthermore, they hyperpolarize the 
postsynaptic neuron by having potassium efflux and blocking 
transmission even more.29 Opiates block neurotransmission 
within the trigeminal nuclei and cause neurogenic vasodilation by 
inhibiting vasoactive substances of  the trigeminal vasculature.15 
However, due to its short-acting effect, wide scale abuse has been 
observed leading to overuse and drug tolerance, and addiction in 
chronic users.30,31

CALCITONIN GENE RELATED PEPTIDE 

In the last three decades, the neuropeptide CGRP, has been 
implicated to play a role in migraine pathogenesis. Migraine 
patients have been found to have elevated CGRP in their blood 
and hypersensitive receptor activity in the trigeminal area. CGRP is 
a local vasodilator causing alterations in blood flow and hyperaemia 
of  its surrounding tissues. Studies have shown migraine sufferers 
have increased levels of  CGRP.25,32 Once it binds to its receptor 
a cascade of  events ensues which leads to vasodilation and 
plasma protein extravasation leading to neurogenic inflammation 
associated with migraine pain in the periphery. CGRP release 
centrally in the trigeminal nucleus activated the secondary neurons 
and the trigeminothalamic pathway to register the pain in higher 
brain centers.8 The CGRP antagonists, called the Gepant family of  
drugs including the Olcegepant and Telcagepant proved effective 
in treating migraine headache,20 but were discontinued due to 
side effects and liver toxicity although newer drugs are still being 
tested.18 Nevertheless, CGRP antagonists compared to triptans 
cause relatively low rebound hypertension attack.21

 In recent years, another class of  drugs called monoclonal 
antibodies against CGRP were developed and proved to be effective 
in preventing and aborting migraine headaches.20 Although 
one study with CGRP antagonists, telcagepant, was effective in 
lowering migraine pain and maintaining a pain-free state for a 
minimum of  two hours at 400 mg,33 it has shown to have some 
hepatotoxic effects and these medications are no longer being 
used. For migraine prevention the following were approved by the 
Food and Drug Administration (FDA); Erenumab, fremanezumab, 
and galcanezumab. Fremanezumab (AJOVY) is a monoclonal 
antibody that selectively targets the CGRP ligand, therefore 
blocking this cascade of  events, and thus preventing activation of  
the trigeminal system in migraine patients.34 One major benefit of  
using monoclonal antibodies against CGRP is the long-lasting half-
life which can range for a few weeks. This allows convenience and 
decreased injections for patients suffering from chronic recurrent 
migraines. Furthermore, stimulation of  the trigeminal nerve 
releases CGRP thereby activating caudal neurons and further 
progressing nociceptor activation. By blocking this pathway, 
monoclonal antibodies against CGRP inhibit the vasodilatory and 
nociceptor transmission and ultimately treat migraine pain. The 
monoclonal antibody approach for modulating CGRP activity, 
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such as Fremanezumab, has shown to have little adverse reactions. 
In one study, a total of  875 patients ranging between 18-70-years 
of  age were randomized over a 3-month double-blind trial.7 The 
baseline of  migraine days per month was 9 across treatment groups. 
Upon monthly and quarterly dosing, Fremanezumab demonstrated 
a decrease of  almost 50% of  migraine days per month.

 Table 1 is a summary of  some recent CGRP affecting 
drugs that have been approved and some are still in clinical trials 
for the treatment of  migraine.

 For a recent review of  the drugs used in the prevention 
and treatment of  migraine please see Golden GL, 2019.

DISCUSSION

The purpose of  this article was to discuss the pathomechanism 
behind migraines and briefly discuss the medical treatments 
being used by physicians today. The use of  non-pharmacological 
management strategies is often used in very mild cases of  migraine 
headaches. Furthermore this methodology is highly subjective, and 
reserved for susceptible patients to this form of  treatment.

 Electrical interventions have widely been used for 
chronic, treatment resistant migraine headaches. These are based 
on the widely accepted “gate-theory of  pain” for treatment. The 
different methods, both invasive and noninvasive have shown to 
modulate depolarization and affect the release glutamate in the 
presynaptic cleft. However, these methods of  management often 
required continuous stimulus along with adjuvant therapy with 
pharmacological intervention. Furthermore, alterations in the 
GABA-ergic system can have undesirable side effects of  sedation.

 Being able to medicate at home meant patients were 
more likely to adhere to treatment and feel empowered. Several 
pharmacological interventions have shown to modulate migraine 
by altering different mechanisms of  the associated pathophysiology.

 Based on the primitive understanding of  migraine 
pain being associated with increased pressure of  the trigeminal 
vasculature, NSAIDs were the go-to medications. The widespread 
use of  NSAIDs to decrease prostaglandin production and thus 

inhibit vasodilation was, and has always been the first line of  
defense for pharmacological therapy in migraine management. 
However, this mechanism was not localized and was widely used as 
a baseline for mild migraines.

 5-HT has shown to play a role in cerebrovascular 
vasoconstriction. The Triptan class of  medication is used to treat 
and prevent migraine headaches. 5-HT agonist primarily works 
on the trigeminal ganglion leading to presynaptic inhibition of  
trigeminovascular neurons. However, the vasoconstrictive effects 
of  some members of  the triptan family have been reported 
to be non-localized and this have led to dizziness and asthenia. 
Furthermore, coronary artery vasoconstriction has limited the 
use of  this medication in hypertensive patients, diabetics, and 
hyperlipidemic patients. Nevertheless, triptans remain one of  the 
first-choice drugs in the treatment of  acute migraines.38

 
 Glutamate plays a role on the NMDA receptors which 
allow the propagation of  migraine through the cortex. By 
blocking this excitatory neurotransmitter, glutamate antagonists 
have demonstrated decreased migraine progression. However 
non-targeted treatments have led to side effects varying form 
hallucinations and paranoia to catatonia, anesthesia and ataxia.

 Opiates have blocked neurotransmitter release in the 
trigeminal system which lead to vasodilation, and thus have altered 
the vasculature causing vasoconstriction. However due to short-
acting effect it has led to drug addiction and tolerance. This has a 
propensity for abuse and has therefore been used as a last resort 
amongst practitioners.

 The most recent studies on the pathomechanism 
of  migraine headaches involves finding CGRP and its role in 
trigeminal vasculature. CGRP binds to its receptor and a cascade 
of  events ensues leading to neurogenic inflammation associated 
with migraine pain. This involves mast cell degranulation and 
vasodilation and protein extravasation. The FDA has approved 
the use of  monoclonal antibodies which target the CGRP ligand 
and ultimately block it from reacting on its receptor. A benefit to 
the use of  monoclonal antibodies is the long lasting half-life of  
up to a few weeks. AJOVY has shown promising benefits in its 
development and trials. It has shown to decrease migraine days 

Table 1. Summary of Some Recent CGRP Affecting Drugs 

Drug Dose, Route of 
Administration

Side Effects Effects Reference

The ALD 403
(Eptinezum ab by Alder): mAb 
against CGRP

100 mg/3-months OR 
300 mg/3-months

Intravenous infusion

-Hypersensitivity reactions including 
rash, angioedema, urticaria
-Nasapharyngitis
-Stuffy nose,
-throat irritation

Prevent migraine 
heaaches in adults

34

LY2951742
(Gal- canezumab by Eli Lilly): mAb 
against CGRP

240 mg/month

Subcutaneous

-Difficulty breathing
-Hives, itching, skin rash
-Tachycardia
-Fever

Prevent migraine 
heaaches in adults

35

TEV-48125
(Fre-manezum- ab-Ajovy by Teva): 
mAb against CGRP. Used for both 
chronic and episodic migraine

225 mg/month OR 
675 mg/3-months

Subcutaneous

-Injection site reaction of mild or 
moderate severity
-Tachycardia
-Fever
-Hives, itching, skin rash

Treat episodes of cluster 
headaches in adults
Prevent migraine 
heaaches in adults

36,37
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per month by up to 50%. The convenience and easy adherence 
to management has demonstrated promising results amongst 
physician use. Furthermore, there have been relatively little side 
effects of  this medication primarily involved with allergic reaction.

CONCLUSION

The pathogenesis of  migraine headaches, according to recent 
literature, suggests vasodilation of  the trigeminovascular system. 
This leads to dysregulation of  pain and vascular tone in the region 
propagating downstream trigeminal pain. Several medications have 
been used to inhibit vasodilation in the region, decrease propagation 
of  electrical stimuli, and inhibit neurotransmitter transmission. 
A number of  studies have shown an increased level of  CGRP 
neuropeptide in migraine patients. CGRP, once bound to its 
respective receptor, leads to vasodilation, neurogenic inflammation, 
mast cell degradation, and protein extravasation. CGRP can also 
activate secondary neurons in the trigeminal nucleus when released 
from central axons of  the primary trigeminal sensory neurons. The 
recent development of  monoclonal antibodies to target CGRP 
and its receptor is widely becoming the mainstay management for 
migraine headaches.39 Although, there have been many innovations 
in the past several decades in migraine management, it might be 
time to consider CGRP as one of  the first-line treatment for 
migraine headaches.
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ABSTRACT
Background
Severe comprehension impairments in Wernicke’s aphasia (WA) are often seen to be associated with auditory related impairment 
and phonological processing, including semantic and executive difficulties. This study investigated whether an intensive functional 
approach regime underpins the improvement in speech, language and cognitive domains in an individual with WA resulting in a 
positive impact on functional communication skills and quality of  life-based on international classification of  functioning (ICF), 
disability and health framework. 
Aim
To study the impact of  evidence-based functional treatment approach on the speech, language, cognitive and quality of  life (QoL) 
domains in a patient diagnosed with WA based on ICF Framework. 
Objective
The purpose of  this longitudinal case study was to compare before- and after-scores of  speech and language abilities, cognitive 
abilities and QoL in a patient diagnosed with WA after providing an intensive evidence-based functional communication treat-
ment approach. 
Material and Methods
A case aged 60-years-old male with a one-month history of  stroke; was diagnosed as WA. The patient received intensive func-
tional treatment approach focusing on language and cognition for one hour continuously per session, for eight sessions, within 
2-months which involved different therapy approaches to improve his communication abilities. The measurement of  language, 
cognitive abilities and QoL was assessed using the English adaptation of  the Western Aphasia Battery (WAB), Addenbrooke’s 
Cognitive Examination-Revised (ACE-R) and World Health Organization Quality of  Life Instrument, Short Form ((WHOQoL-
BREF) respectively. The results obtained were analyzed based upon the scores obtained across the domains of  WAB, ACE-R, and 
QoL in two stages i.e. pre- and post-intensive aphasia functional language intervention program. 
Results
The outcome of  the current study revealed improved scores in WAB, ACE-R, and WHOQoL which highlighted the fact that 
aphasia therapy techniques targeting the language and functional goals must be followed and implemented during the therapeutic 
sessions based on the client’s type of  aphasia. 
Conclusion
The findings of  the case study suggests that the impact of  functional communication approach targeting the maximum participa-
tion of  the person with aphasia seems to be one of  the most effective and efficient way to rehabilitate aphasics to improve their 
QoL.

Keywords 
Wernicke’s aphasia (WA); Functional communication; Quality of  life (QoL); International classification of  functioning (ICF).
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INTRODUCTION

Aphasia is an acquired language disorder that affects 
mostly one-third of  the patients suffering from stroke.1,2 

Traditionally, aphasia has been studied in domains related to 
linguistic manifestations that are interpreted by applying the 
concept of  models concerning cognitive or neuroscience-based 
neuropsychology.3-5 Wernicke’s aphasia (WA) is a disorder that 
results in severe impairment regarding language production and 
comprehension. Conventionally, impaired-based measures are 
been extensively used by speech-language pathologists (SLPs) as 
outcome tools to tabulate the outcome of  intervention plan being 
implemented for people with aphasia (PWA) and to provide detailed 
insight regarding the status of  an individual’s communication 
function.6-9 Although the various impaired-based language 
measures (e.g., Western Aphasia Battery–Revised (WAB-R)10,11 
generally furnish information to strengths and weaknesses related 
to language abilities for making a proper diagnosis, it has been 
observed that the outcomes of  these language-based test measures 
often cannot adequately document the subjective practical 
difficulties encountered by persons with aphasia.12-15

 International Classification of  Functioning (ICF), 
Disability, and Health is a classification of  human functioning 
and disability. ICF defines components as “Health domains” and 
“Heath-Related domains”. It is a biopsychosocial approach, which 
attempts to achieve a synthesis, to provide a coherent view of  
different perspective of  health from biological, individual and 
social perspective.16-19 The health domains and heath related 
domains of  ICF described from the perspective of  the body, 
the individual and society in two basic lists: 1. Body function 
and Structures; 2. Activities and participation.19 Individuals with 
aphasia tend to exhibit both body structure function impairment 
which restricts their activity (psychological consequences as well 
as social restrictions).20 The impact of  aphasia on family members 
and spouse is also acknowledged.18,21 The most appropriate people 
for judging meaningful changes in life participation are PWA 
themselves.22,23 A review study was conducted by Hilari et al24 in 
which most of  the research papers indicated that emotional distress, 
aphasia severity, and communication disability, activity limitations, 
associated medical problems, and family/social support are to be 
major factors in determining impact of  aphasia on quality of  life 
(QoL).

 Currently, there is a lack of  evidence regarding effective 
aphasia treatment outcomes and a lack of  consensus amongst 
clinicians about what constitutes a meaningful treatment outcome. 
The World Health Organization’s (WHO) ICF19,25,26 provides a 
thought-provoking framework for this kind of  intervention plan, 
wherein disability is defined in terms of  multiple dimensions, 
including activities and participation. Impaired communication 
skills, which is the most evident functional outcome in persons 
with aphasia, which has mostly been studied under the impairment 
domain of  ICF; for example, while confronting non-verbal and 
verbal communication, or while examining to what extent non-
verbal communication.25-29 The present case-study aimed to 
highlight the insights into verbal communication activity in 
patients diagnosed with Wernicke’s aphasia with an attempt to 

understand which activities are the most or least affected followed 
by a detailed intervention plan focusing on all the areas especially 
on activities of  the ICF domain. The individuals who participated 
for the current study were chosen from an speech and language 
intervention centre located in the capital of  India.

METHODS

Case 1

The patient was a 60-year-old right-handed male retired banker 
and a well-established political family background and social 
environment. Informed verbal consent from the subject and 
subject’s caregiver was taken and both of  them were willing to 
participate in this study. The individual suffered from a stroke 
soon after bypass surgery 2-months before the commencement 
of  therapy sessions. Computed tomography (CT) scan performed 
after revealed acute infarct of  embolic-left temporal-left insular 
and left frontoparietal lobe. Two months post-injury, the patient 
presented with the characteristics of  Wernicke’s aphasia with 
restricted speech. At a conversational level, the patient exhibited 
preserved language comprehension, borderline fluent speech with 
paraphasias, perseveration, and word repetitions. Sometimes the 
individual used to sporadically communicate through gesture and 
facial expression. He required the listener to initiate any topic, 
ask yes/no questions, and sometimes clarify the message given 
or received. Post-stroke he retained the ability to use gesture and 
1-month post-injury he was able to communicate through words 
with paraphasic errors as well as was able to follow the musical 
note of  familiar songs.

Neuropsychological Profile

The WAB–R11 scores of  the patient revealed that language 
problems are related to expression as well as comprehension. The 
components of  WAB which includes components like auditory 
comprehension, answering yes-no question was severely affected. 
The patient was expressive but circumlocutory errors were 
present. The individual also exhibited core word retrieval problems 
typical of  classical Wernicke’s aphasia in the expressive domain, 
the individual revealed poor verbal ability with paraphasias. The 
patient was able to read aloud phrases, name of  the objects, or but 
had difficulty in responding to simple questions even though he 
exhibited that he knew the answers. 

 The writing skills seemed to be collateral to his spoken 
speech; he could copy words and could write words but not 
compose his sentences, was able to write own name and serial 
sequences without copying, but could not write to dictation or 
perform simple written tasks of  WAB. Concerning the receptive 
domain, patient’s comprehension difficulties were most evident 
on the ideational material task, which requires a yes/no response 
to questions related or unrelated to the immediate context. The 
participant also couldn’t follow group conversations with ease, 
highlighting the inability to understand speech using contextual 
cues. As indicated in Figure 1 he exhibited fair performance on 
the tasks related to written comprehension tasks, matching printed 
words with pictures or spoken words and choosing the suitable 
word to ‘fill the gap’ in sentences were familiar and limited.
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 The Addenbrooke’s Cognitive Examination Revised 
(ACE-R) was also administered on the individual to evaluate the key 
aspects of  cognition.30 The scores obtained in language were poor 
as repetition and object naming was affected. Memory, visuospatial 
skills and verbal fluency were also affected. The individual was 
unable to copy loop-based pictures which was presented to him in 
the form of  pictures. Overall score obtained in ACE-R shown in 
Figure 2 suggested mild cognitive impairment which indicated that 
the individual had difficulties in spontaneous naming, long-term 
memory (e.g., “what is your date of  birth?” etc.) verbal fluency which 
in turn restricted his daily activities and affected the QoL.

Quality of Life 

As the subject exhibited poor linguistic ability and was unable to 
establish effective communication, it was affecting his day-to-day 
activities. The patient had to be dependent on the caregiver to 
initiate or maintain any significant topic or implement any task. 
According to the ICF19 Framework, World Health Organization 
Quality of  Life (WHOQOL-BREF) questionnaire31 was being 
framed to assess the impact of  severity of  aphasia on individual’s 
perception of  QoL. The scores obtained in each domain shown 
in Figure 3 revealed that the severity of  aphasia has a crippling 
effect on social relationships resulting in stress and depression in 
the individual.

13Case Study | Volume 8 | Issue 1 |

Figure 1. Assessment of  Language Skills Using the Western Aphasia Battery which Shows the Individual Performance on the Tasks Related to 
Written Comprehension Tasks, Matching Printed Words with Pictures or Spoken Words and Choosing the Suitable Word to ‘Fill the Gap’ in 
Sentences were Familiar and Limited Compared to Other Domains like Repetition, Naming and Spontaneous Speech which Reflected Poor Scores

Figure 2. Assessment of Cognitive Skills Using ACE-R Reveals Individual Exhibited Difficulties in Certain Domains like Spontaneous Naming, 
Long-term Memory (E.g., “what is your birth place?” etc.) Verbal Fluency Along with Poor Visuospatial Performance
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Procedure

Intensive functional treatment approach was framed by an 
experienced Speech Language Pathologist for eight sessions/ 
one hour exclusively for 2-months with the goals to improve the 
linguistic abilities and cognitive skills. The intervention plan was 
framed considering the ICF framework, the goals were designed 
to assist the individual to achieve the highest level of  independent 
function for participation in daily living.

Intervention goals were designed based on:

• Capitalize on strengths and address weaknesses related to 
underlying structures and functions that affect communication 
across partners, activities, and settings;

• Facilitate the individual’s activities and participation by (a) teaching 
new skills and compensatory strategies to both the individual 
with aphasia and his or her partner(s) and (b) incorporating 
augmentative and alternative communication (AAC) strategies if  
appropriate; and

• Modification of  contextual factors that might serve as barriers 
and enhance those that facilitate successful communication and 
participation, including accommodations such as large print, 
pictures, and aphasia-friendly formatting to support comprehension 
of  written health materials.32

 Thus the therapy sessions consisted of  three core 
therapy techniques with approaches divided into two categories 
i.e. restorative and compensatory aimed at improving impairments 
focus on “body functions/structures and “activities/participation.” The 
specific techniques were: (i) Treatment for Wernicke’s Aphasia 
(TWA) (ii) Deblocking (iii) Promoting Aphasics’ Communication 
Effectiveness (PACE) and AAC. The therapy sessions took place 
in three phases which follows:

Phase-I-enhancing positive attitude towards the problem and 
encouraging caregiver support: Initially, the therapy begins with 
approaches that engage communication partners to facilitate 
improved communication in persons with aphasia. Caregiver were 
trained to encourage multimodal communication to improve social 
interaction and also helps the person with aphasia to re-engage in 
life through daily participation in activities of  his or her choice.

Phase-II-application of therapy approach: The individual with 
aphasia and the clinician take turns as the message sender or 
receiver. Picture prompts for conversational messages are hidden 
from the listener (similar to a barrier task), and the speaker uses 
his or her choice of  modalities for conveying messages.33 Picture 
communication, pointing, use of  printed words were used as the a 
choice of  communication at the initial phase. The concept of  TWA 
created by Helm-Estabrooks et al34 was introduced in the session. 
A corpus of  words printed in lowercase was selected and was 
presented to the client followed which the client was encouraged to 
read aloud along with the respective pictures. Since the individual 
exhibited poor auditory comprehension skills, henceforth those 
printed cards of  the same words (e.g., “Table”, “brush”, “chasma”, 
“bed” etc) were repeated and the individual was again asked to 
select the picture and was asked to read the printed word aloud. 

 The card was then turned over and the participant was 
asked to replicate to improve his auditory identification and 
comprehension skills. This activity was performed again in which 
clinician uttered the target word (e.g., “chasma”, “bed” etc.) 
and the subject had to point to the picture. He exhibited better 
performance on the tasks related to written comprehension 
tasks, matching printed words with pictures or spoken words and 
choosing the suitable word to ‘fill the gap’ in sentences that were 
familiar with proper association.

 Apart from TWA, language facilitation was also carried 
out using deblockidng method.33 In this technique, several 
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Figure 3. Assessment of QoL Using WHOQoL-BREF Shows that the Individual had an Negative Impact on Psychological Issues and also 
was Facing Difficulty in Maintaining Social Relationships (like Meeting Friends, Restriction Regarding Social Visits) Due to Impaired 
Communication which in Turn Resulted in Depression and was Affecting the Quality of Life
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unrelated words were presented which was known to the patient 
was presented at the initial phase followed by the target word for 
the subject to respond accordingly. As any mode of  expression, it 
was observed that the use of  gestures and phonetic cues to deblock 
auditory commands yielded encouraging outcomes. 

 Cueing strategies were also used to improve the naming 
task. Various noun pictures were presented followed by verb 
pictures. Initially, semantic cues were given and if  still, the response 
was not there then phonemic cues were provided to get the name 
of  the stimulus.

Phase-III-stabilization and carry over: The third and most 
important phase of  the therapeutic regime was focused on 
stabilization and carryover of  available mode of  communication 
(verbal along with occasional gestures) to conventional expressive 

and receptive language. The patient now tries to use verbal cues 
along with gestures to express. Roles of  speaker and listener were 
exchanged to ensure that the individual’s auditory comprehension 
skills have improved; thus resulting in effective communication 
significantly having a better QoL according to ICF.

RESULT

Overall, as indicated in Graph 4, the performance of  PWA was 
significantly better following the intensive treatment. A detailed 
summary of  outcomes on standardized assessments measures as 
follows:

Western Aphasia Battery–Revised

With intensive treatment of  8 sessions for 2-months, the subject 

15Case Study | Volume 8 | Issue 1 |

Figure 4. Assessment of  Language Skills Using the Western Aphasia Battery which Reflects Improved Scores Across All Domains

Figure 5. Comparison of Scores of Standardised Test(s) of Pre Therapy and Post-therapy Outcomes Based Upon the Scores Obtained shows 
Significant Improvement in Each Domain of the Three Standardized Tests Which was Administered on PWA Post-intensive Therapy Sessions

http://dx.doi.org/10.17140/NOJ-8-137


Neuro Open J. 2021; 8(1): 11-19. doi: 10.17140/NOJ-8-137

Choudhury M et al

showed significant improvements in WAB-R as shown in Table 1 
and Figures 4 and 5. Overall, the PWA’s AQ improved by 15 points 
when compared to pre-treatment baseline result. A change of  5 or 
more AQ points has been considered to be significant clinically.34 
An AQ of  51.8 corresponds to the diagnosis of  conduction 
aphasia. 

Addenbrooke’s Cognitive Examination-Revised

The language and memory domains, as well as the visuospatial 
domains, were re-assessed during follow-up testing. The results 
were compared to post-therapy outcomes as shown in Table 1.1 
and Figure 5 and Figure 6. There was a significant improvement 
in scores of  language and memory domain. There was a slight 
decrease in performance in the fluency domain, but it was not 
significant. 

WHO-QoL BREF

Domains of  physical; ability to learn new things; communication 
of  basic needs; and positive attitude towards the problem improved 
slightly. Outcomes from the follow-up assessment shown in Table 
1.2 and Figure 5 indicated that the PWA still felt better support 
in his spousal relationship than immediately following treatment.

DISCUSSION

Outcomes following the treatment program were compared to pre- 
and post-standardized assessment test results to determine if  the 
severity of  aphasia decreases leading to better QoL based on the 
ICF framework. The patient’s language, cognitive-linguistic skills, 
functional communication, perceived QoL, physical, psychological 
and communicative effectiveness were evaluated. Results showed 
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Table 1. Comparison of Assessment Scores of WAB 

Subtests Pre-therapy Scores Post-therapy Scores

Information Content (/10) 5 6

Fluency (/10)1 4 5

Spontaneous Speech (/20) 9 11

Yes/No Questions (/60) 15 20

Auditory Word Recognition (/60) 30 40

Sequential Commands (/80) 3 10

Auditory Verbal Comprehension (/200) 48 70

Repetition (/100) 34 42

Object Naming (/60) 10 24

Word Fluency (/20) 0 3

Sentence Completion (/10) 1 2

Responsive Speech (/10) 0 2

Naming and Word Finding (/100) 11 3.1

Aphasia Quotient                        36.6 51.8*

*Indicates improvement of +5 AQ points following treatment. A change of 5 or more points is 
considered to be clinically significant.37

Table 1.1. Comparison of Assessment Scores of  ACE-R 

Subtests Pre-therapy Scores Post-therapy Scores

Attention 17 20

Memory 18 20

Fluency 13 15

Language 19 25

Visuospatial 14 15

Total 81 95

Table 1.2. Comparison of Assessment Scores of WHO-QoL

Subtests Pre-therapy Scores Post-therapy Scores

Physical 4 3

Psychological 5 2

Environmental 3 2

Social relationships 5 2

Total 17 9

Figure 6. Assessment of Cognitive Skills Using ACE-R Reveals Significant Improved Scores in All Sections of ACE-R
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significant improvements in language, memory, functional 
communication skills, perceived QoL, and psychological domains 
following independent functional-based treatment regime with the 
patient. For physical and communication domains improvement is 
seen to occur within 3-months from the onset of  acute stroke tends 
to exhibit greater improvement if  treatment is given intensively 
and routine is maintained.29,35,36

 Our results agree with many studies in the literature that 
underline that the frequency of  depression in aphasic patients 
is higher than in other stroke survivors.35,37-42 Similar study was 
conducted by Hilari et al46 where in the authors compared life before 
stroke and with post-stroke, regardless of  their aphasia severity, 
results indicated that individuals with aphasia expressed that living 
with aphasia impacts all aspects of  life participation (i.e., reduced 
participation at home/society, negative attitude, communication 
difficulties, and increased environmental barriers.35,44,45 PWA often 
demonstrates co-existing cognitive difficulties which was also 
observed during our baseline assessment. Current study findings 
revealed that the result of  memory and language comprehension in 
ACE-R and WAB is related to positive QoL.35,46-50 The result of  the 
present study emphasizes the importance of  effective treatment 
routine to examine current life participation and assess meaningful 
life changes for adults with mild to severe aphasia.

LIMITATIONS

Results from this study cannot be generalized as this study was a 
single-case study. Results may not be generalizable to other individ-
uals with aphasia or with different time onset of  stroke. Besides, 
PWA had received group and individual intervention for 2-months 
before the start of  this study. Outcomes from these intervention 
plans might influence pre-treatment baseline outcomes including 
the neuroimaging investigation (CT scan and magnetic resonance 
imaging (MRI)), post-therapy neuroimaging investigation was not 
conducted in this study which could have provided a better insight 
regarding the effectiveness of  the speech therapy. Additionally, a 
longer treatment period or greater treatment intensity might con-
tribute to greater gains and/or maintenance of  the outcome.

RECOMMENDATIONS FOR FUTURE RESEARCH

Future research should include larger sample sizes with PWAs with 
different types and severities of  aphasia who received similar pat-
tern of  treatment and a placebo group which can provide insight 
regarding the outcome in an more informative manner. Future re-
search can also focus on whether an increase in intensity and du-
ration of  treatment would improve outcomes and maintain gains 
concerning QoL. If  subjects have received previous therapy from 
an unknown source, a washout period should be considered before 
pre-treatment baseline measures are obtained.

CONCLUSION

Results of  the present study support previous research findings 
which suggest that evidence-based treatment plan with a PWA 
may lead to improvements in communication skills. It’s highly rec-
ommended that evidence-based treatment plan with a PWA can 

be effective in improving QoL which is an important component 
of  the World Health Organization’s International Classification 
of  Functioning, Disability, and Health (WHO-ICF). SLPs can 
become more efficient with patient-reported measures appropri-
ate for PWA, implement skilled support to maximize the PWA 
competence and include confidence measures which include life 
participation, cognition, and communicative measures as standard 
components of  aphasia evaluation to better understand PWA’s pri-
orities in life for aphasia treatment and establish better QoL.
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