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Case Studies

Introduction

Chemotherapy-induced peripheral neuropathy (CIPN) is a 
dose- and age-dependent side effect associated with 6 main 
antitumor agent drug classes: platinum-based drugs (eg, 
oxaliplatin), taxanes (eg, paclitaxel and docetaxel), vinca 
alkaloids (eg, vincristine), epothilones (eg, ixabepilone), 
proteasome inhibitors (eg, bortezomib), and immuno
modulatory drugs (eg, thalidomide).1 In a review of over  
30 clinical studies, CIPN prevalence was reported to be 
approximately 68% when measured in the first month after 
finishing a variety of chemotherapy agents, most of which 
had been associated with CIPN; it was 60% at 3 months and 
30% (6.4-53.5) at 6 months or more.2

CIPN remains a challenge to treat, as most agents used in 
practice, such as tricyclic antidepressants, anticonvulsants 
(gabapentin and pregabalin), or serotonin-norepinephrine 
reuptake inhibitors (SNRI, primarily duloxetine) provide 
limited benefit to most patients and can have significant 
side effects.3-5

The mechanism of CIPN broadly includes the produc-
tion of neuronal toxicity and inflammation.6 The 6 main 

classes of antitumor agents, discussed above, cause damage 
to peripheral sensory, motor, and autonomic neurons, 
through such mechanisms as microtubule disruption, DNA 
damage, altered ion channel activity, myelin sheath dam-
age, oxidative stress, and mitochondrial damage.7 In addi-
tion, the cumulative damage leading to increased activation 
of the immune system ultimately promotes cell damage and 
death in peripheral neurons, leading to a sensitization to 
nociceptive responses.6 The central nervous system may 
also play a role in CIPN by a number of mechanisms, 
including hyperactivity, reduced GABAergic inhibition, 
neuroinflammation, and overactivation of GPCR/MAPK 
pathways8-10
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The cannabinoids delta-nine-tetrahydrocannabinol (THC) 
and cannabidiol (CBD) have shown some mild efficacy in 
the treatment of pain,11,12 including neuropathic pain.3,13-20 
However, not all studies have been positive; Lynch et  al21 
reported in a small pilot RCT no overall benefit from nabixi-
mol oral mucosal spray but noted that 5/18 patients were 
responders and concluded that a larger RCT is warranted.

Cannabinoids may exert their effects through peripheral 
and/or central mechanisms, as targets for action are present 
in both. THC interacts with the endocannabinoid system 
primarily through the activation of cannabinoid 1 (CB1) and 
cannabinoid 2 (CB2) receptors.22 CBD does not interact 
efficiently to activate known cannabinoid (CB1 and CB2) 
receptors.23 CBD, however, can antagonize the activity of 
CB1 and CB2 receptor agonists.24 As a result of not activat-
ing CB1 receptors, CBD does not produce the psychoactiv-
ity that is typically associated with other cannabinoid 
agonists. Indeed, recent evidence suggests that CBD may 
reduce the untoward effects of psychoactive cannabinoids, 
including cognitive impairment, anxiety, and paranoia.25

THC and additional CB1 and CB2 receptor agonists have 
been shown to be effective at reducing CIPN in multiple 
preclinical models.6,26 THC and additional cannabinoids, 
through CB1 and/or CB2 receptors, have the potential to 
modulate pain through a variety of mechanisms, including 
inhibition of calcium channel activity, transient receptor 
potential (TRP) channels, serotonin, GABA and glutamate 
receptor signaling, and modulation of the immune system, 
leading to anti-inflammatory activity.27-29 Inhaled cannabis 
has also been reported to be effective for treating HIV-
associated neuropathy, possibly via CB1 agonism.15

CBD has been shown to be a molecule with pleotropic 
effects that ultimately leads to reduction in oxidative stress 
and inflammation.30 Increasingly, preclinical evidence  
demonstrates that CBD has anti-neuropathic pain effects in 
multiple rodent models, including models of CIPN.30-34 
Interestingly, there is significant overlap with mechanisms 
controlling pain when CBD and THC are compared. CBD has 
been shown to inhibit pain through modulation of calcium and 
TRP channels, serotonin receptors, glycine receptors, and 
modulation of the immune system6 microglia and macro-
phage function,35 leading to anti-inflammatory activity.

Cannabis is being used by at least 20% to 30% of cancer 
patients for pain, nausea, insomnia, and other cancer related 
issues.36-40 More research is desperately needed, noting that 
cannabis as an adjunct for supportive care is promising 
given the lack of serious adverse events and/or known inter-
actions with chemotherapy.36 Given that many patients do 
not have access to systemic Cannabis, and/or want to avoid 
the psychoactive effects of THC, a more local means of pro-
viding cannabinoids might be preferable. Cannabinoids 
happen to be lipophilic agents and, thus, can permeate 
skin.41,42 Taking advantage of this delivery technique, a 
small pilot clinical trial evaluated a topical cannabinoid 

cream, reporting data that supported that it improved non-
chemotherapy induced neuropathic pain.43 The current 
report involves a case series of patient experiences using 
topical cannabis products for painful CIPN symptoms.

Methods

This is an informal case series obtained by interviewing 
patients in an oncology clinic who were using topical canna-
bis for CIPN symptoms from April 2019 to December 2020 at 
Sutter Medical Group, Sacramento CA and Mayo Clinic, 
Rochester, MN. Patients with CIPN were reporting that they 
were using topical cannabis for established painful CIPN. Due 
to this novel approach, patients with a history of painful CIPN 
seen in the oncology clinic were asked if they had tried topical 
cannabis for CIPN, and if so, what was their response. Patients 
were specifically asked by the authors about the type of prod-
uct, duration of response, and any side effects. Charts were 
retrospectively reviewed to look at other prior treatments for 
neuropathy, prior chemotherapy, and type of cancer.

This case series was approved by the Sutter Health 
Expedited Review Committee, San Francisco, CA, May 14, 
2020. Written consent for publication was obtained by the 
author from the patients with detailed case reports and is 
located in the patient medical record.

Results

Patients were obtaining topical products from retail stores 
(containing hemp-derived CBD) or cannabis dispensaries 
(containing either CBD alone or CBD and THC). In some 
cases, creams containing only CBD were derived from hemp; 
in general, retail obtained hemp contains 0.3% or less of 
THC.44 The creams used contained between 120-600 mg per 
unit (tube or jar) of CBD and 6-600 mg THC per unit. Some 
of the creams contain ingredients that are reported to increase 
skin absorption, such as essential oils or emu oils.45,46 Some 
of these patients had tried other agents/acupuncture with little 
or no benefit but reported improvement in pain/burning or 
tingling sensations after starting topical cannabinoids. 
However, all patients that reported benefit had neuropathy 
symptoms return after several hours, suggesting that the ben-
efit is transient. Only 1 patient reported side effects, specifi-
cally transient worsening of neuropathy that returned to 
baseline after discontinuing the topical. Table 1 describes 
patients that reported benefits from using topical cannabis, 
and Table 2 describes patients that did not have any benefit.

Sample Case Studies Demonstrating Responses 
to Treatments With a Topical Cream Containing 
CBD or CBD/THC

Case 1: 49-year-old male with myeloma, treated with chemo-
therapy in 2008 (lenalidomide, bortezomib, dexamethasone) 
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followed by autologous bone marrow transplant. He devel-
oped severe neuropathy in his feet that limited his activities. 
He had tried gabapentin, pregabalin and duloxetine, without 
any benefit. He started acupuncture in 2019, which also was 
not beneficial. He had been using oral cannabis for years for 
arthritis pains/sleep, but it had no effect on his CIPN. He 
started using a CBD cream (250 mg/jar) 1 to 2 times per day 
and reported significant improvement in his neuropathic 
pain. This cream contains essential oils and ingredients that 
may enhance skin penetration.48 He rated his baseline pain at 
7 to 10 which diminished to 4-5/10 within 5 minutes of appli-
cation; he noted that the effect lasted throughout the night. He 
noted a slight feeling on heat upon application but no pain or 
other adverse effects.

Case 2: 73-year-old female with breast cancer, treated 
with doxorubicin, cyclophosphamide, and paclitaxel 
(AC-T) for stage II breast cancer in 2017. She developed 
neuropathy in her feet that was bothersome at night. She 
had tried gabapentin, without benefit, and developed diz-
ziness from it. She started a THC/CBD cream (unknown 
mg), obtained from local cannabis dispensary. This cream 
contains emu oil which has been shown to increase skin 
absorption .49 Baseline neuropathy was rated at 8/10 
which improved to 2-3/10, within minutes after applica-
tion. She reported that the benefit lasted throughout the 
night with no adverse effects. She stopped gabapentin and 
continued to use the cannabis cream with ongoing 
benefit.

Table 1.  Patients Reporting Benefit From Topical Cannabis.

Pt Cancer type Chemotherapy Location of symptoms Treatments tried/failed Cannabis type

  1 Myeloma RVD/transplant Feet Duloxetine, Gabapentin, 
pregabalin, acupuncture

CBD

  2 Breast AC-T Feet Gabapentin CBD/THC
  3 Pancreatic FOLFOXIRI Hands/feet CBD/THC
  4 Primary peritoneal Taxol/carbo Feet CBD
  5 Breast Capecitabine/eribulin Feet THC/CBD
  6 Lymphoma R-CVAD Hands/feet CBD
  7 Breast AC-T Feet Gabapentin CBD
  8 Breast AC-T Feet, legs CBD/THC
  9 Ovarian Paclitaxel/carboplatin 

/bevacizumab
Feet CBD

10 Breast AC-T Feet Acupuncture CBD
11 Uterine Paclitaxel Hands THC/CBD
12 Colorectal FOLFOX Hands/feet Gabapentin CBD/THC
13 Ovarian Paclitaxel/carboplatin Hands/feet Gabapentin CBD/THC
14 Pancreas FOLFOX Feet CBD
15 Pancreas FOLFOX Hands CBD/THC
16 Breast Paclitaxel/carboplatin Feet CBD/THC
17 Ovarian Paclitaxel/carboplatin Hands/feet Gabapentin CBD
18 Breast TC Hands CBD
19 Primary peritoneal 

cancer
Paclitaxel/carboplatin Feet CBD

20 Breast AC-T Hands/feet Duloxetine, acupuncture, 
hydrotherapy

CBD

21 Pancreatic FOLFOXIRI Feet CBD
22 Ovarian Taxol Hands/feet CBD/THC

Table 2.  Patients Who Tried Topical Cannabis Products and Did Not Report Any Benefit.

Pt Cancer type Chemotherapy Location of symptoms Treatments tried/failed Cannabis type

1 Bladder Carbo/Gem; cisplatin Feet CBD
2 Prostate Docetaxel Feet CBD
3 Breast AC-T Feet SSRI, gabapentin, acupuncture CBD/THC
4 Breast AC-T Hands/feet CBD

Abbreviations: RVD, lenalidomide/bortezomib/dexamethasone; AC-T, doxorubicin, cyclophosphamide/paclitaxel; TC, docetaxel and cyclophosphamide; 
FOLFOXIRI, 5-florouracil/leucovorin/oxaliplatin/irinotecan; FOLFOX, 5-florouracil/leucovorin/oxaliplatin
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Case 3: 65-year-old male with pancreatic cancer who 
developed CIPN after oxaliplatin-based chemotherapy. His 
baseline neuropathy was rated as 6/10 in his feet and hands. 
He reported using an artisan cream containing approxi-
mately 600 mg CBD, 600 mg THC per jar. This cream also 
contained essential oils to aid in absorption .48 His symp-
toms improved to 4/10 after application within a few days 
and benefits last most of the day. He continues to use the 
cream daily with no adverse effects.

Case 4: 71-year-old female with primary peritoneal can-
cer who developed painful CIPN after taxane-based chemo-
therapy, rated at 7/10. She reported using a CBD cream 
(250 mg/jar) that reduced pain to 3/10 within minutes and 
lasts about 12 hours. This cream contains essential oils and 
other ingredients to enhance skin absorption. She uses the 
cream daily with no side effects.

Case 5: 78-year-old female with advanced breast cancer 
who developed CIPN after capecitabine-eribulin chemo-
therapy. Baseline CIPN, rated at 6/10, reduced to 1/10 in 
feet after 15 minutes of applying a cream with CBD 180 mg/
THC 6 mg per jar. She reports the benefit lasts 24 hours and 
she uses it daily with no reported side effects.

Case 6: 59-year-old male with lymphoma who devel-
oped severe CIPN in his feet and hands after receiving 
cyclophosphamide, vincristine, doxorubicin, and dexa-
methasone, rating his pain at 10/10 baseline. He uses a 
cream with 200 mg/jar CBD only and reports improvement 
to 5/10 after about 30 minutes. The effect lasts about 3 hours, 
without any side effects.

Case 7: 60-year-old female with breast cancer, who 
developed CIPN after AC-T chemotherapy, rated 8/10 at 
night in feet despite gabapentin. She uses a CBD cream 
(120 mg/jar) and notes improvement to 0/10 within 10 to 
15 minutes, with the benefit lasting through the night. This 
cream contains essential oils to enhance absorption. She 
uses the cream nightly and reports no side effects.

Case 8: 55-year-old female who developed CIPN in her 
feet and legs after AC-T chemotherapy for breast cancer. 
Baseline CIPN rated at 6/10 which improved to 1/10 using 
a cream containing 477 mg THC and 158 mg CBD/jar. 
Noted improvement in 10 to 15 minutes and effect lasts 2 to 
3 hours. She is using the cream a few times a week, mostly 
at night which helps with sleep with no side effects.

Case 9: 64-year-old female with recurrent ovarian can-
cer, developed painful CIPN after taxane-based chemother-
apy. Baseline pain was rated at 6/10 in feet, improved to 
4/10 after using CBD oil (250 mg/jar). She notes the oil 
starts to work in 10 minutes, with effect lasting through the 
night. She uses nightly, sometimes applies in the morning, 
as well, with no reported side effects.

Case 10: 62-year-old female with breast cancer who 
developed neuropathy due to AC-T chemotherapy in feet. 
She tried acupuncture without any benefit. Rated baseline 
neuropathy at 8/10 which improved to 5/10 after using CBD 

cream (unknown mg) after 10 minutes, with effect lasting 
about 3 hours. She is using the cream BID with no side 
effects.

The above 10 cases are summarized as the first ten cases 
in Table 1, followed by 12 additional case summaries.

Discussion

The positive results reported by patients in this case series 
are consistent with the current literature that cannabis prod-
ucts can decrease neuropathic pain in people, from a variety 
of conditions, including CIPN. Most of the patients report-
ing benefit described a partial decrease in painful CIPN 
symptoms with the onset of perceived benefit in about 10 to 
15 minutes; this benefit generally lasted a few hours up to 
24 hours. However, a minority of patients using topical 
products did not report any benefit. Only 1 patient reported 
a side effect, that being transient worsening of neuropathic 
pain: this patient discontinued use of the cream.

There are multiple preclinical models to suggest mecha-
nisms by which cannabinoids may help alleviate CIPN. In 
rodent models of CIPN, a decrease of endocannabinoid lev-
els has been observed, suggesting activation of the system 
may provide benefit.47-49 Indeed, THC and additional CB1 
and CB2 receptor agonist, or modulators of the endocan-
nabinoid system, have been shown to suppress neuropathic 
pain, by several different mechanisms,29 including in mod-
els of CIPN.26 Cannabinoid receptors, in particular CB1 
receptors, can alter the activity of GABAergic and glutama-
tergic signaling in the brain and spinal cord.50 In rats, a 
mixed CB1 and CB2 receptor agonist suppressed nociception 
via a CB1 specific mechanism51 as well as vincristine associ-
ated neuropathy via CB1 and CB2 receptor activation.52 In 
another rat model, a CB2 selective agonist attenuated painful 
neuropathy induced by paclitaxel.53 The authors suggest that 
activation of CB2 suppresses nociception and central sensiti-
zation in a variety of tissue and nerve injury models of per-
sistent pain.54 Neuropathic pain may also involve abnormal 
hyper-excitability in skin afferent nerves. Skin cells express 
CB2 and endothelin receptors, and when activated, release 
B-endorphin, which can reduce hyperalgesia mediated by 
pro-inflammatory pathways.55,56

An additional potential mechanism of CB1 and CB2 
receptor activation leading to suppression of neuropathic 
pain is from modulation of immune system function. THC 
and the endocannabinoid system can inhibit the release of 
pro-inflammatory cytokines throughout the inflammatory 
response, by targeting T and B cells, and macrophage 
activity.29

Similar to CB1 and CB2 receptors agonists, the neuropro-
tective and anti-inflammatory properties of CBD provide a 
potential mechanism for the protective effects of CBD in 
neuropathic pain, including CIPN.57 For example, CBD has 
been shown to directly or indirectly modulate several 
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receptors involved in modulating pain signaling, including 
5-HT1A,34 and transient receptors TRPV1 and TRPA1.28,31 
TRPV1 receptors are present in sensory peripheral nerves 
as well as keratinocytes and are activated by capsaicin, as 
well as by endogenous cannabinoids.58 Capsaicin is a 
TRPV agonist that has been extensively studied in pain and 
has activity in treating neuropathic pain. It leads to over-
stimulation and desensitization of nociceptors and may 
lead to nerve regeneration and restoration.59 A placebo-
controlled, double-blinded, crossover trial of a capsaicin 
cream demonstrated that it substantially decreased chronic 
post-surgical scar pain and its benefit persisted after stop-
ping the capsaicin.60 CBD may also act as a neuroprotec-
tive agent as a result of direct antioxidant activity.61 During 
secondary injury, CBD can reduce intracellular calcium 
levels and have neuroprotective effects.62 CBD reduces 
mitochondrial damage during events of cellular stress, 
thereby diminishing generation of inflammatory and oxida-
tive products.63 CBD also inhibits microglial proliferation 
and pro-inflammatory cytokines and increases anti-inflam-
matory cytokine production in vivo.31,32,64

Patients in this case report reporting benefit were using 
both topical CBD alone (n = 12) and a combination of CBD/
THC topicals (n = 10). Given that CBD is a negative modu-
lator of CB1, it would seem that topical THC working via a 
CB1 mechanism would not be involved in anti-nociception. 
The role of CBD and THC or the combination would need 
to be studied in a clinical trial to determine the contribution 
of each compound toward pain relief. Cannabis contains not 
only CBD and THC but many other cannabinoids and terpe-
noids which appear to play a role in its activity. The “entou-
rage effect” describes the synergy of all of the compounds 
observed when using whole plant-based products which 
may be more effective than isolated compounds.65 However, 
conducting research using THC and/or whole plant extracts 
is very difficult given federal regulations and extreme het-
erogeneity in types and concentrations of products.

This case series has limitations given the retrospective 
nature of the study, the lack of control groups, and wide het-
erogeneity of products used by patients. The placebo effect 
has also been demonstrated in a study in which an experi-
mental product was shown to help symptoms regardless of 
whether subjects received cannabis or not.66 However, expe-
rience in the clinic suggests that more patients surveyed 
responded to topical cannabis products than did not and 
provides the rationale for proceeding with a randomized 
placebo-controlled trial using a standardized product to 
determine the actual efficacy of such treatment.

Conclusions

This case series suggests that cannabinoids may be helpful 
for patients with chemotherapy-induced peripheral neurop-
athy. This paper also discusses the potential mechanisms of 

action by which topical cannabinoids might alleviate estab-
lished CIPN symptoms. Noting that there is wide heteroge-
neity in the concentration and type of cannabis in topical 
creams available, a randomized placebo-controlled trial of a 
standardized product is needed to determine the actual util-
ity of this approach for treating CIPN. Work is ongoing to 
develop such.
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