Lung cancer patient who had declined conventional

cancer treatment: could the self-administration of
'CBD oil" be contributing to the observed

"Respiratory Department,
Watford General Hospital,
Watford, UK

“Radiology Department,
Basildon and Thurrock University
Hospitals NHS Foundation Trust,
Basildon, UK

*Respiratory Department,
Basildon and Thurrock University
Hospitals NHS Foundation Trust,
Basildon, UK

Correspondence to
Dr Kah Ling Liew;
kahling.liew1@nhs.net

Accepted 5 September 2021

| '.) Check for updates

© BM]J Publishing Group
Limited 2021. No commercial
re-use. See rights and
permissions. Published by BMJ.

To cite: Liew KL, Capuano E,
Yung B. BMJ Case Rep
2021;14:0244195.
doi:10.1136/bcr-2021-
244195

tumour regression?

Kah Ling Liew,' Ermanno Capuano,” Bernard Yung’

SUMMARY

Conventional lung cancer treatments include surgery,
chemotherapy and radiotherapy; however, these
treatments are often poorly tolerated by patients.
Cannabinoids have been studied for use as a primary
cancer treatment. Cannabinoids, which are chemically
similar to our own body’s endocannabinoids, can

interact with signalling pathways to control the fate of
cells, including cancer cells. We present a patient who
declined conventional lung cancer treatment. Without
the knowledge of her clinicians, she chose to self-
administer ‘cannabidiol (CBD) oil" orally 2—3 times daily.
Serial imaging shows that her cancer reduced in size
progressively from 41 mm to 10 mm over a period of
2.5 years. Previous studies have failed to agree on the
usefulness of cannabinoids as a cancer treatment. This
case appears to demonstrate a possible benefit of 'CBD
oil" intake that may have resulted in the observed tumour
regression. The use of cannabinoids as a potential cancer
treatment justifies further research.

BACKGROUND
Lung cancer remains the second most common
cancer in the UK. Despite advances in current treat-
ment options, including surgery, chemotherapy,
radiotherapy, immunotherapy and targeted cancer
drugs, survival rates remain low at around 15%
at 5 years from diagnosis." Some patients opt
for symptom control and even then, the median
survival rate without treatment is 7.15 months.”
We report a case of non-small cell lung cancer that
was amenable to conventional treatment options.
The patient had extensive discussions with the
clinicians regarding the potential treatment options
and she declined all treatment options offered, so
was placed under ‘watch and wait’ surveillance. The
patient then chose a non-conventional and unli-
censed treatment that appears to have had a posi-
tive effect on her disease.

CASE PRESENTATION

A woman in her 80s first presented to her general
practitioner in February 2018 with a cough that had
persisted for a few months. A chest radiograph was
normal and she was treated with a course of oral
antibiotics. Despite this, the cough persisted and a
repeat chest radiograph in June 2018 showed a new
lesion in the right mid zone of the lung. The differ-
ential diagnoses at this point include consolidation,

primary lung malignancy or lung metastasis from an
unknown primary.

The patient has a background of mild chronic
obstructive pulmonary disease (forced expira-
tory volume in one second: 81% predicted),
osteoarthritis and hypertension. She is a current
68 pack-year smoker with no history of alcohol
consumption. The patient’s medications are: tiotro-
pium, budesonide/formoterol fumarate and salbu-
tamol inhalers, ramipril, bendroflumethiazide,
atorvastatin, aspirin, amlodipine, amitriptyline,
lansoprazole and co-codamol.

There was no significant family history of any
medical conditions. The results of her general exam-
ination were unremarkable with her only being
slightly restricted by highly strenous activity, having
a World Health Organisation (WHO) performance
status grade of 1.

INVESTIGATIONS

The patient underwent a CT scan of the chest in June
2018, which showed a lesion in the right middle
lobe of her lung measuring 41 mm at its longest
axial diameter. A subsequent positron emission
tomography (PET) scan carried out in July 2018
showed this lesion to be avid with a standardised
uptake value (SUV) max of 10.5 and a non-specific
increased uptake in the head of the right femur. She
subsequently underwent a CT-guided lung biopsy
and was diagnosed with non-small cell lung carci-
noma, not otherwise specified, with a tumour, node
and metastases (TNM) staging of T2bNOMx. Gene
mutation testing for anaplastic lymphoma kinase
gene and epidermal growth factor receptor gene
was negative with <1% of tumour cells expressing
programmed death-ligand 1.

Her case was reviewed by the local lung multidis-
ciplinary team (MDT). As she was a potential candi-
date for treatment with curative intent, further
investigations were carried out to look for distant
metastases. A CT of the head was normal and an
endobronchial ultrasound-guided transbronchial
needle aspiration of the subcarinal and left lower
paratracheal lymph node showed no evidence
of metastases. An MRI of her right thigh showed
an abnormal signal in the right femoral head. A
bone biopsy showed red marrow hyperplasia with
no evidence of malignancy. She also underwent a
cardiopulmonary exercise test, which showed a
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Figure 1
CBD, cannabidiol.

mild VQ mismatch but there was no evidence of cardiovascular
or ventilatory limitation.

A repeat CT scan of the chest was carried out in September
2018 once full staging investigations had been completed. This
showed that the right middle lobe cancer had reduced to 33 mm
but there were new bilateral upper lobe nodules now visible
measuring 4 mm in the left apex and 6 mm on the right.

TREATMENT

The patient was referred to the cardiothoracic surgeons for
consideration of a lobectomy, but surgery was declined by the
patient following discussions with the surgeons. She was then
referred to the oncologists and repeat CT and PET scans were
carried out. These restaging scans showed that her cancer had
reduced in size (CT: 11 mm reduction; PET: 18 mm reduction;
figure 1). The left apical nodule previously seen in the September
2018 CT scan had resolved and the right upper lobe nodule had
reduced in size. The patient was offered stereotactic ablative
radiotherapy, but she declined this treatment as well. The deci-
sion was made to ‘watch and wait’ by carrying out regular CT
surveillance of the patient.

OUTCOME AND FOLLOW-UP
Regular CT scans were carried out over the following 2.5 years
(at intervals of 3—6 months), which showed the lung cancer to
be shrinking progressively (figure 2). The initial 41 mm lesion in
June 2018 had reduced to 10 mm in February 2021. This reflects
an overall 76% reduction in maximum axial diameter, averaging
at 2.49% per month over the whole monitoring period.

This case was brought to the attention of the local lung MDT
meeting in February 2019 when the serial imaging showed a
reduction in tumour size despite having received no conventional

Graph showing longest axial diameter of the tumour (mm) in serial CT scans and two PET scans, and start of self-treatment with ‘CBD oil'.

treatment for her lung cancer. The patient was contacted to
discuss her results, at which point she disclosed that she had
chosen to take ‘CBD oil’ as an alternative self-treatment for
her lung cancer on the advice of a family member since August
2018, shortly after her original diagnosis. The ‘CBD oil’ was
sourced from outside the UK. She was consistently taking 0.5 mL
of ‘CBD oil’ occasionally two times per day, but normally three
times a day, via ingestion. The supplier advised that the main
active ingredients of the ‘CBD oil’ used by this patient were
A9-tetrahydrocannabinol (THC) at 19.5%, CBD at 20.05% and
tetrahydrocannabinolic acid (THCA) at 23.8%. The supplier
had advised the patient (via her family member) not to take the
'CBD oil" with hot food or drinks as it could result in symptoms
of ‘feeling stoned’. The patient reported that she had a reduced
appetite since taking ‘CBD oil’ that may or may not be related
to the ‘CBD oil’ intake. There were no other changes to her
prescribed medications, diet and lifestyle. She was advised to
quit smoking, but she declined, and was smoking one pack a
week throughout the surveillance period.

DISCUSSION

We report a case of non-small cell lung cancer that was amenable
to conventional treatment options. However, after extensive
discussions with the patient regarding the potential treatment
options, she declined all treatment options offered so was placed
on ‘watch and wait’ surveillance. The patient then chose to take
‘CBD oil’ daily that appears to have had a positive effect on her
disease.

Cannabis, Cannabis sativa, is a herbaceous flowering plant
that has been used as a natural therapeutic agent since ancient
times.? In 1842, cannabis was introduced into modern medicine
for its analgesic, sedative, anti-inflammatory, antispasmodic and

2

Liew KL, et al. BMJ Case Rep 2021;14:¢244195. doi:10.1136/bcr-2021-244195



> |

€
2)

Pl |
GV

(22,

Figure 2 Serial CT scans showing the tumour in the right middle lobe
of the lung. (A) June 2018, (B) September 2018, (C) November 2018, (D)
February 2019, (E) June 2019, (F) October 2019, (G) August 2020, (H)
February 2021. Red arrow indicates the tumour location.
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anticonvulsant effects.* Cannabinoids are a group of chemicals
that are derived from the Cannabis plant, which can directly
alter mental state when consumed, which can indirectly lead to
physical changes. Of the hundreds of cannabinoids known, the
two compounds that have been researched the most are CBD
and THC, with THC being a psychoactive compound, whereas
CBD is non-psychoactive.

Both of these compounds interact with our body’s endocan-
nabinoid system. The endocannabinoid system is composed of
three main parts: the cannabinoid receptors (CB1 and CB2),
the endocannabinoids and enzymes. CB1 receptors are found
mainly in the brain and central nervous system, and CB2 recep-
tors are found mainly in cells of peripheral organs associated
with the immune and haematopoietic system. The endocannabi-
noids (eg, anandamide and 2-arachidonoylglycerol) are endog-
enous lipid-based retrograde neurotransmitters that bind to
cannabinoid receptors and cannabinoid receptor proteins that
are expressed throughout the vertebrate central and peripheral
nervous system. The enzymes (eg, fatty acid amide hydrolase and
monoacylglycerol acid lipase) are responsible for synthesis and
eventual inactivation of the endocannabinoids.” The endocan-
nabinoid system functions to regulate physiological and cogni-
tive processes, as the endocannabinoids act as neuromodulators.
They are involved in a variety of processes, including neuronal
function, emotion, feeding and energy metabolism, pain and
inflammation, sleep and immune function.®

Case report

CBD and THC are chemically similar to our own body’s
endocannabinoids. THC has a high affinity to both CB1 and
CB2 receptors, whereas CBD has been attributed to work on
the enzymes in the endocannabinoid system allowing more
endocannabinoids to circulate in the system. These interactions
play a role in controlling a cell’s fate by allowing the release
of various neurotransmitters, modulating the effects of proteins
and nuclear factors that are involved in cell proliferation, differ-
entiation and apoptosis.®

As a result, the endocannabinoid system has been a focus
of many research projects as a potential mechanism for drug
treatments. It is widely believed that cannabinoids can provide
benefits to people suffering from pain, anxiety and sleep disor-
ders, and their use is well established in palliative care settings.
A systematic review in 2015 which looked at 79 trials found
evidence that using cannabinoids led to a reduction in chronic
pain and an improvement in spasticity in multiple sclerosis or
paraplegia. There was also some evidence suggesting that canna-
binoids can be used to improve a range of other ailments: nausea
caused by chemotherapy, sleep disorders, increasing appetite
in HIV infection and Tourette syndrome.” In the UK, National
Institute for Health and Care Excellence provides guidance
for the prescription of cannabinoids for patients with intrac-
table nausea and vomiting, chronic pain, spasticity and severe
treatment-resistant epilepsy.®

In recent years, research has been undertaken to investigate
the potential use of cannabinoids as a direct cancer treatment,
but no causative relationship has yet been identified. Studies
have shown that cannabinoids have an effect on tumour growth,
development, invasion, metastasis and angiogenesis.” However,
various studies have come to conflicting conclusions on the

Patient’s perspective

| was not very interested in traditional cancer treatments as

| was worried about the risks of surgery, and | saw my late
husband suffer through the side effects of radiotherapy. My
relative suggested that | should try ‘cannabidiol (CBD) oil’ to
treat my cancer, and | have been taking it regularly ever since.
| am ‘over the moon" with my cancer shrinking, which | believe
was caused by the ‘CBD oil". | am tolerating it very well and |
intend to take this treatment indefinitely.

Learning points

» A clinician treating a patient with cancer needs to be aware
that the patient may be taking non-conventional and
unlicensed treatment without the clinician’s knowledge.

» It is important to take into account a patient'’s choices
relating to potential side effects when discussing treatment
options, and to keep an open mind of the potential benefits
of non-conventional treatments.

» Both oncologists and patients would welcome a cancer
treatment option with minimal side effects to replace or
augment the current cancer treatments.

» Further research is needed to focus on the potential use of
cannabinoids as a primary form of cancer treatment.

» The endocannabinoid system controls a wide range of
physiological and neurological processes and, therefore, it can
be a challenge to isolate a particular response in the context
of primary treatment for a specific disease.
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specific effect cannabinoids have on cancer cells. In some cases,
CBD has been found to have antiproliferative effects, increase
apoptosis in cells and inhibit cancer cell migration, invasion
and metastasis.'” These effects were seen when studied on lung
cancer cells.''™" Similarly, THC has been shown in some studies
to decrease tumour growth, incidences of benign tumours, inva-
sion of cancer cells and metastatic spread,'®™ but it has also
been shown to increase proliferation of cancer cells, including
lung cancer cells.”® 2! Although there is clearly a potential for
cannabinoids to be used as a primary or as an adjunct form of
cancer treatment, further research is required to identify exactly
which compound works against which specific cancer cell type.

According to the supplier of our patient’s ‘CBD oil’, the active
ingredients were roughly equal amounts of THC and CBD.
There was also a high amount of THCA, which is the precursor
to THC. THCA can be converted into the THC molecule in a
process called decarboxylation, which is achieved by using heat.
However, our patient was advised by the supplier to not take
her 'CBD oil' with a hot drink as it would activate a much higher
level of the psychoactive THC compound, so we can assume that
the CBD and THC levels stayed roughly equal.

There has previously been a similar case reported, which also
showed evidence of tumour reduction after taking ‘CBD oil’, in
a patient of a similar demographic with lung cancer (adenocarci-
noma).”> However, in this case, the only active component was
CBD. In both cases, the patients did not change their lifestyle,
medications or diet; and the self-administration of the ‘CBD oil’
seems to be the only explanation for the radiological improve-
ment of their known lung cancer. Due to each case involving a
different selection of cannabinoids, it is difficult to conclude if
the THC in our case contributed to the lung cancer reduction,
or if it was just the CBD component that had a positive effect.

The specific dosage of ‘CBD oil’ that our patient ingested
was not consistent, as she would only take 'CBD oil' when she
had another family member present as a safety precaution. This
means that on some days, she only took 0.5 mL two times per day
rather than three times per day. As well as making our patient’s
self-treatment harder to replicate, this also serves to highlight
the fact that ‘CBD oil’ as a self-administered medical treatment
is still viewed by many people as requiring more caution when
using than prescribed medications.

We are aware of the limitations of this case report. We are
unable to confirm the full ingredients of the ‘CBD oil’ that the
patient was taking or to provide information on which of the
ingredient(s) may be contributing to the observed tumour regres-
sion. Although there appears to be a relationship between the
intake of ‘CBD oil’ and the observed tumour regression, we are
unable to conclusively confirm that the tumour regression is due
to the patient taking ‘CBD oil’.

Existing cancer treatments could have severe side effects, both
physically and mentally. This is why our patient decided on non-
conventional self-treatment. The limited number of case reports
appear to show that ‘CBD oil’ can have positive effects on
tumour reduction. More research is needed to identify the actual
mechanism of action, administration pathways, safe dosages, its
effects on different types of cancer and any potential adverse
side effects when using cannabinoids.

The potential for cannabinoids to be used as an alternative
to augment or replace conventional primary cancer treatments
definitely justifies further research.
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