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Abstract 
Amyotrophic lateral sclerosis (ALS) is a progressive motor neuron 
disease leading to loss of upper and lower motor neurons at both 
spinal and bulbar levels.   For patients with ALS rehabilitation is 
important to maintain functional independence, ensure safety and 
optimize quality of life but is not curative. Stem cell therapy (SCT) 
provides a new approach to treat previously incurable diseases 
although peer reviewed published evidence has shown no benefit in 
ALS for slowing disease progression or functional loss.   
This case report presents a patient with ALS who underwent SCT but 
deteriorated rapidly after the procedure. Whether the deterioration 
was due to the natural progress of the disease or expedited by SCT 
remains unknown. The ethical considerations of how marketing 
influences healthcare and individuals’ decisions in desperate 
situations along with reasons for taking desperate measures are 
discussed.  Patient education and open communication with ALS 
patients are imperative in gaining patient satisfaction and overcoming 
ill effects that marketing could have on unconventional methods of 
intervention. Raising awareness about the availability and access to 
multidisciplinary care, the timing of decisions with regards to 
symptom management and end of life care have proven to enhance 
the quality of life for such patients.
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Introduction
Amyotrophic lateral sclerosis (ALS), an incurable and fatal motor neuron disorder, leads to progressive destruction
and loss of upper and lower motor neurons at both spinal and bulbar levels.1 Worldwide, two to five cases per 100,000
individuals per year are diagnosed with ALS.2-4 The average age of onset of ALS is between 50-65 years old, and it is
more common in men.1 The cause of the familial type of ALS is mutations in several genes.1 The cause of sporadic cases
which represent 90-95% of all cases is largely unknown, but most probably includes a combination of environmental and
genetic factors.2 The symptoms occur in a gradual and sporadic pattern with progressive deterioration resulting in an
average lifespan of 3-5 years after diagnosis.5 By the time the disease becomes noticeable, almost 80% of motor neurons
have been lost.3 The most common symptoms are distal or proximal muscle weakness of upper and lower limbs,
fasciculation and spasticity.1,3 Once bulbar levels are affected then dysphagia and dysarthria become apparent leading to
weight loss and anorexia.1,3 At advanced stages of the disease, the respiratory system is affected leading to respiratory
failure with the need for assisted ventilation to sustain life.1,3

Only two drugs are approved by the Federal Drug Administration (United States) for ALS, Riluzole and Edaravone,
which reduce the disease progression and improves the survival by only 3-6 months.3,5,6 Therefore, ALS is managed
predominantly through supportive care and comprehensive multidisciplinary management.5,7 Considering the progres-
sive nature of the disease, patients are tempted to seek any available intervention tomodify or cease the progression of the
disease. Despite the controversy associated with its efficacy and ongoing research, stem cell therapy is one of the few
available interventions attempted for ALS.8-10 The purpose of this case report is to highlight the effects that marketing of
interventions such as SCT have on the decision making of desperate patients with progressive neurological conditions in
their quest to find a cure.

Case presentation
A 52-year-old Arab male working as a military officer and married with three children presented to the neurology
outpatient clinic in October 2016. His past medical history revealed appendectomy (2012) and colon cancer (2013).
Family history was clear and not known for any genetic diseases. His initial symptoms were weakening of the right
upper limb associated and painful spasms. He did not have other symptoms in the neural axis and was functionally
independent. He scored 126 points on the Functional Independence Measure (FIM)11 and 24 points on the Dynamic Gait
Index (DGI)12 indicating he was functionally independent and had excellent balance with no risk of falls. However,
electrophysiological testing confirmed ALS. At the early stage of ALS his right upper limb showed significant atrophy in
comparison to the left side with clear spontaneous fasciculation involving the deltoid and pectoralis muscles. His reflexes
were exaggerated with positive Hoffman signs but examination of other limbs was unremarkable. The patient was
referred to physical therapy in October 2016 to maintain his functional level and activity. Physical rehabilitation focused
on general strengthening exercises at moderate intensity, balance and plyometric training and aerobic training. He
received therapy 3 times a week for 8 weeks before experiencing further functional decline.

In the following 6-8months, the ALS progressed and the patient’s function declined. He lost his ability to grip objects and
developed a shuffling gait pattern but was still independent. He was independent in transfers; however, he was falling
more often. The FIM score declined to 96 points indicating he required minimal to moderate assistance with activities of
daily living.11 His DGI declined to 10 points categorizing him at high risk of falls.12
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At this point in time, the patient began considering undergoing stem cell therapy (SCT) because of his declining function.
Educational information about how SCT is still in the research phase and that no conclusive evidence for effectiveness in
ALS has been established was provided to the patient.10 However, the patient had confirmed his decision to undergo SCT
in Ukraine. His family members supported him in his decision especially since this intervention was not available in his
home country. Per the patient reports, he received SCT on two consecutive days. The first day consisted of an intravenous
drip-fed administration of 2.1 ml of embryonic stem cells. The second day subcutaneous implantation of the 5.1 ml of
embryonic stem cells in the frontal abdominal wall was administered. Of note, the SCT were negative from all bacterial,
viral and intracellular infections.

Comparing this sample to the established human clinical trials published inMorata-Tarifa et al10 and Goutman et al,13 no
trial used embryonic stem cells and the intraspinal route of administration was more common than the intravenous route.
No mention of immunosuppression medications was indicated in the patient report. Although the consensus regarding
the dosage of stem cells is variable and inconclusive, the amount of stem cells administered in the studies ranged
between 300-600 micrograms/day over 5-6 days; thus, this patient’s dosage does not match that found in the literature.14

Moreover, the patient did not receive a follow-up session after undergoing the procedure.

Six months post SCT, he had lost functional ability and was primarily wheelchair bound. He was still able to walk with a
gutter frame with assistance for a distance of 10-20 meters before becoming fatigued. He was dependent on his family for
his basic activities of daily living and was at high risk of falls (FIM Score 86 points11 and DGI 4 points12). Physical
therapy focused onmaintaining the available function and strength at this stage through functional training of lower limbs
including sit-to-stand exercises, practicing transfers and gait training. Upper limb and balance training were eliminated as
the patient lost complete muscle power and ability. The treatment changed session by session based on the patient’s
physical ability and psychological wellbeing. The patient died inMarch 2021 at the age of 57 years - 5 years from the date
of the diagnosis in 2016.

Discussion
The 52-year-old patient diagnosed with ALS made the decision to undergo SCT after noticing functional decline
6-8 months since his diagnosis despite educating him about the lack of research consensus regarding its efficacy.
Further rapid deterioration became evident 6 months post SCT procedure. The question of whether SCT expedited this
deterioration or whether this functional decline is part of the natural disease course remains unanswered. There is a lack of
confirmatory evidence that exercise training during physical therapy sessions causes deterioration in patient condition.
Exercises focusing on strength, endurance and aerobic training at moderate intensity are not associated with delaying or
expediting the disease process. However, over-exertion should be avoided as it can induce muscle damage in addition to
fatigue and pain.5,15

The main characteristics of stem cells are self-renewal, proliferation and full differentiation into the needed cell type.16

Embryonic or fetal stem cells used in this patient case were proven to have a rich source of haemopoietic stem cells,
which makes them have an advantage over other types of stem cells in terms of rapid proliferation and differentiation.17

SCT provides a new horizon to attempt to treat the incurable diseases although no confirmative evidence has been
established yet. The aims of SCT in neurological conditions are to replace the lost or damaged nerve cells, restore the
homeostasis of the central nervous system, protect the unaffected surrounding tissues, and enhance the endogenous repair
processes initiated by the body.16 Trials of SCT for ALS, Parkinson’s disease, stroke, spinal cord injury and epilepsy have
been primarily carried out in animals,14 but extrapolating results to human trials is still challenging.

The major challenge with SCT in ALS is that the pathophysiological mechanisms of ALS are varied including
mitochondrial impairment, oxidative stress, neuronal cytotoxicity, altered gene expression and cell death.3 Consequently,
to decipher the exact mechanisms responsible for disease onset and progression is mysterious, and to implement a
treatment plan aiming to target thesemultiple mechanisms becomes evenmore challenging.13,16 Goutman et al13 contend
with SCT there are no clear pharmacokinetic and pharmacodynamics markers thus making it difficult to decipher its
effectiveness or adverse reactions. This also poses the challenge of ensuring the graft’s survival, and the outcome
measures used in ALS patients, such as ALS Functional Rating Scale-Revised,18 reflect on the functional status of a
patient, but not on the motor neuron environment. Hence, the efficacy of SCT and new motor neuron formation remains
unknown. The outcomemeasures used in ALS researchmust be sensitive to capture changes in the course of the disease.4

ALS disease, like many other neurological diseases, has variable rates of progression among patients. The type of ALS,
bulbar or spinal, has an effect on the prognosis. Questions regarding the dosage of SCT and type of themost effective stem
cell in this patient population remain unknown and require further research. Would it be beneficial to administer SCT in
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the early or late stages of ALS? Is there a criterion for patient selection for ALS?More research is required to identify the
effective protocol for SCT in this patient population.

This patient is truly an example of how desperate people take desperate measures and make desperate choices even
though those measures could potentially worsen their quality of life. Being a burden on the family is a major concern for
patients and a reason for these desperate decisions. Additionally, neither patients nor their families may be ready for
the “final stage” i.e. facing death. Uncertainty of timing may be another reason and accepting the medical condition may
be troublesome for some patients and their family members.13 Moreover, undergoing surgeries or novel procedures
including SCT could provide patients and their families with reassurance that they have exhausted all the interventional
options regardless of the outcome.15

Ethical and clinical recommendations
Patient education and communication reduces anxiety and fear among patients. The way the diagnosis is communicated
at the first step determines the doctor-patient relationship. Spending adequate time discussing the diagnosis is a predictor
of higher patient satisfaction with medical care.15 Discussing the diagnosis in the presence of family members and
arranging regular meetings after the first session to address further concerns reduces patient anxiety.15 Lack of or
inappropriate communication from the physicians and healthcare workers can lead to patients searching for and locating
alternative methods of intervention.15 In addition, many patients are unaware of evidence-based medicine and may be
attracted to marketing campaigns.

Specifically for patients with ALS there are three critical points in healthcare. These are the timing and delivery of the
diagnosis, the availability and access to multidisciplinary care, and the timing of decisions with regards to symptom
management and end of life care.19 This standard of care has resulted in improved quality of life for patients, increased
survival and reduced hospital admission or length of stays.19 Hogden et al 19 suggest palliative care for patients with ALS
is appropriate from the time of diagnosis and the involvement of the palliative care specialist should fluctuate based on the
patient and family’s needs as the disease progresses.

Technological advancements in healthcare have worked immensely to prolong terminally ill patients’ lives through
methods including mechanical ventilation, tracheostomy, and feeding tubes. However, while these advancements can
prolong lives, they do not enhance the quality of life in fragile patients.15 Focusing on mental well-being, providing
comfort, minimizing pain, enjoying quality time with family and focusing at the participation level of function are
essential to improve quality of life.15 Group therapy could also provide social support and promote added benefits.20

The impact ofmarketing on healthcare decisions aswell as how companiesmay take advantage of terminally sick patients
and their families is often underestimated. Many companies extoll the benefits of SCT whether for the sake of gaining
profit or having participants to give their consent for human clinical trials. Patients may believe if they agree to undergo
a clinical trial, they will be receiving the best medical care available or care that is not available to them with their
local physician or specialist.13 Marketers advocate that patients are consumers of healthcare services and it is their
absolute right to select whatever treatment they want even if the knowledge available regarding the intervention is not
conclusive.13 Under this approach, marketers sell their products by purporting to respect the patient’s interest and offer
the patient as being the expert to weigh the risks against the benefits.

Although technological advancements and interventions such as SCT provide hope for complex neurological conditions,
controversial scientific evidence disproving their efficacy could impede recommending them to patients. The strength
of this paper is in highlighting the ethical considerations that are associated with clinical decision-making in such
complicated patient conditions. Proficient clinical skills, open and transparent communication and patient education are
imperative in such clinical cases despite the attemptsmade bymarketers of healthcare companies to gain profit. Themajor
limitation of this paper is it being a case report thereby limiting its extrapolation to other patient populations. Complex and
progressive neurological conditions such as ALS have individual differences in symptom development from one case to
another, which makes each case management distinctive and tailored to the patient’s needs.

Conclusion
Progressive neurological conditions including ALS are challenging from a clinician’s perspective in terms of medical
management and often overwhelming from a patient and family perspective. Coping and accepting the functional
deterioration as well as the inevitable death associated with ALS is difficult. Acknowledging the scientific advancements
including SCT can provide hope; however, the lack of scientific evidence to prove its effectiveness in ALS imposes
challenges in terms of finding a cure. Marketers advocate on these advancements tempting desperate patients to make
decisions despite the inconclusive evidence. Communication and collaboration of multidisciplinary team management
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with the patient and family members in these situations is crucial to overcome the negative impact that marketing would
have on their decision-making.

Data availability
All data underlying the results are available as part of the article and no additional source data are required.

Consent
Written informed consent for publication of the participant’s details was obtained from the participant’s spouse.
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This case report focuses on the need for amyotrophic lateral sclerosis (ALS) patients to receive 
evidence-based advice, education, and multidisciplinary care in a collaborative and timely fashion. 
The authors highlight how the marketing of stem cell therapy (SCT) by private clinics/companies 
can influence patient decisions even though this treatment is currently experimental and of 
variable success. 
 
Detailed points 
 
 Abstract

Mention the age and gender of the patient. 
 

○

Add a sentence explaining that the patient elected to go overseas for SCT of their own 
accord. 
 

○

Mention that the patient received physical therapy treatment. 
 

○

Give a brief time course for deterioration of symptoms.○

 
Introduction section

The second paragraph, the final sentence should include more up-to-date references on 
SCT e.g. Mazzini et al. 20181;  e.g. Morata-Tarifa et al., 20212)

○

This section should end by stating the aim/purpose of this case report more clearly.○

 
Case Presentation section

Please add a reference in the 3rd paragraph, the sentence beginning “Educational 
information about how SCT is still in the research phase…”. 

○
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Did the patient and/or his family provide their own viewpoint on the SCT treatment 
following return from overseas? Did their viewpoint change as the ALS deteriorated? 
 

○

The authors could summarize the clinical course, FIM, and DGI results and observations in a 
table or figure. Also, the authors could add the stage of ALS if they feel it is appropriate.

○

Discussion section
The first paragraph should summarise the key points of the case report and link back to the 
aims of the case report. 
 

○

The 2nd, 3rd and fourth paragraphs could be condensed given that their content is not the 
case report's primary focus. Please provide a sentence or two specifically on the 
benefits/issues of embryonic SCT given that this was the treatment in the present case.

○

Ethical and clinical recommendations
Since the SCT was administered overseas, what additional ethical or clinical issues did this 
raise for the care team, if at all?

○
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Is the background of the case’s history and progression described in sufficient detail?
Yes

Are enough details provided of any physical examination and diagnostic tests, treatment 
given and outcomes?
Yes

Is sufficient discussion included of the importance of the findings and their relevance to 
future understanding of disease processes, diagnosis or treatment?
Yes

Is the case presented with sufficient detail to be useful for other practitioners?
Yes
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I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.
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Author Response 06 Jan 2022
Alaa Hassan, Bahrain Defence Force Hospital, Riffa, Bahrain 

Thank you very much Dr. Paul for your revision and insightful recommendations and edits. I 
agree with most of the points you have mentioned and I have accordingly made the 
necessary edits. Thank you for bringing new references to my attention and I have also 
added these to my paper. 
 
However, the only two points I did not address were having the results in tables, I did not 
address that because the numbers for the outcome measures were done on two or three 
sessions, and having them within the text with a brief interpretation of what they mean 
would suffice. There were no other outcome measures used with this patient to have a table 
of results displayed. 
 
The other point concerning having the procedure done overseas and whether that has any 
ethical issues or considerations I feel that I did not have enough information about the 
procedure. The patient was not given enough details and reports throughout the course of 
the procedure and it was difficult to access information especially since he was not given 
any follow-up appointments. As discussed in the paper, the family supported the patient in 
the decision not knowing what SCT really entails and how much research is out there to 
support its effectiveness. They mainly supported him because this intervention was simply 
not available in his home country. So, not having enough information about what has 
happened makes it difficult for me to discuss or make any points regarding that other than 
focusing on the aim of this paper which was how marketing for certain interventions might 
actually be deceiving.  
 
I thank you again for your time and valuable input which I have taken on board in making 
this paper worth indexing.  
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It is a constructive and comprehensive piece of work. The authors take a unique look from a 
different standpoint when they address "ethical and clinical recommendations". 
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The impact of marketing "new scientific treatments" with no confirmative evidence could be 
further discussed in many other research articles and begs the question of "governance". 
 
The authors clearly looked at a holistic picture of what can influence a patient and what lengths 
they are willing to go, for their health. It opens up to a further publication specifically around 
treatments without addressing harms and benefits.
 
Is the background of the case’s history and progression described in sufficient detail?
Yes

Are enough details provided of any physical examination and diagnostic tests, treatment 
given and outcomes?
Yes

Is sufficient discussion included of the importance of the findings and their relevance to 
future understanding of disease processes, diagnosis or treatment?
Yes

Is the case presented with sufficient detail to be useful for other practitioners?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Breast Cancer, Guideline Development

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Author Response 02 Nov 2021
Alaa Hassan, Bahrain Defence Force Hospital, Riffa, Bahrain 

Thank you for your time to read and review this article. 
Thank you for your comments. I am glad that the take home message of how marketing 
could affect a patient's decision in pursuing treatments that lack scientific evidence is clearly 
portrayed to you and you agree with.  
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