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Discoid lupus erythematosus (DLE) is a common autoimmune skin disease in 
dogs. Conventional treatments, such as corticosteroids, can be  effective but 
often have side effects. This case report presents a successful use of cannabinoid 
therapy (CT) in a dog with DLE resistant to conventional treatment. A 2-year-
old mixed-breed dog with a history of DLE presented with worsening lesions 
despite treatment with corticosteroids and other medications. Liver enzymes 
levels were elevated, indicating corticosteroid-induced side effects. CT with a 
CBD-rich full spectrum Cannabis oil was initiated. The dosage was gradually 
adjusted until the minimum effective dose was found. Within a few weeks of 
starting CT, the dog showed significant improvement in skin lesions and in liver 
enzymes levels. After 1  year, the dog remains clinically stable on a low dose 
of full-spectrum CBD-rich oil. No evidence of DLE recurrence was observed. 
This case suggests that CT may be  a viable alternative or complementary 
therapy for DLE in dogs, particularly for those experiencing adverse effects from 
conventional treatments. Further research is warranted to confirm the efficacy 
and safety of CT for DLE management in dogs.
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1 Introduction

Discoid lupus erythematosus (DLE) is an immune-mediated skin disease that affects dogs 
of both sexes and breeds from the age of 2. It is caused by the production of antibodies against 
cellular components (autoantibodies) of the skin and leads to hypersensitivity reactions of type 
II or III (1). Autoantibodies target healthy skin cell components, particularly nuclear structures 
and ribosomal proteins, initiating the inflammatory cascade. Pro-inflammatory cytokines, like 
IL-6 and TNF-alpha, act as amplifiers, recruiting inflammatory cells and boosting their 
destructive tendencies, leading to tissue damage and visible lesions (2, 3). The Complement 
cascade also plays a crucial role in DLE as it perforates cell membranes, raising more tissue 
damage. As a result of the inflammatory cascade present on DLE, free radicals accumulate, 
amplify the inflammation, and wreak havoc by damaging cells and tissues.

The clinical signs of DLE include depigmentation, hair loss, and redness, which can 
progress to crusting and ulceration. The lesions are most common on the nose and ears, but 

OPEN ACCESS

EDITED BY

Heather Knych,  
University of California, Davis, United States

REVIEWED BY

Claudia Interlandi,  
University of Messina, Italy
Stephen White,  
University of California, Davis, United States

*CORRESPONDENCE

Marcy Lancia Pereira  
 marcy.pereira@ufsc.br

RECEIVED 07 October 2023
ACCEPTED 25 January 2024
PUBLISHED 09 February 2024

CITATION

da Silva MES, Christianetti B, Amazonas E and 
Pereira ML (2024) Case report: Cannabinoid 
therapy for discoid lupus erythematosus in a 
dog.
Front. Vet. Sci. 11:1309167.
doi: 10.3389/fvets.2024.1309167

COPYRIGHT

© 2024 da Silva, Christianetti, Amazonas and 
Pereira. This is an open-access article 
distributed under the terms of the Creative 
Commons Attribution License (CC BY). The 
use, distribution or reproduction in other 
forums is permitted, provided the original 
author(s) and the copyright owner(s) are 
credited and that the original publication in 
this journal is cited, in accordance with 
accepted academic practice. No use, 
distribution or reproduction is permitted 
which does not comply with these terms.

TYPE Case Report
PUBLISHED 09 February 2024
DOI 10.3389/fvets.2024.1309167

https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fvets.2024.1309167﻿&domain=pdf&date_stamp=2024-02-09
https://www.frontiersin.org/articles/10.3389/fvets.2024.1309167/full
https://www.frontiersin.org/articles/10.3389/fvets.2024.1309167/full
https://www.frontiersin.org/articles/10.3389/fvets.2024.1309167/full
mailto:marcy.pereira@ufsc.br
https://doi.org/10.3389/fvets.2024.1309167
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/veterinary-science#editorial-board
https://www.frontiersin.org/journals/veterinary-science#editorial-board
https://doi.org/10.3389/fvets.2024.1309167


da Silva et al. 10.3389/fvets.2024.1309167

Frontiers in Veterinary Science 02 frontiersin.org

they can also occur on the limbs, genitals, and mouth. The definitive 
diagnosis of DLE is made by physical examination, medical history, 
and histopathological examination (2, 4, 5).

Conventional immunosuppressive treatments such as 
corticosteroids (6) and calcineurin inhibitors (7) can be effective but 
often have side effects. Cannabinoids represent a novel class of 
immunomodulating compounds that are being thoroughly studied 
for diverse inflammatory and auto-immune diseases (8–13). These 
Cannabis-derived molecules act upon the endocannabinoid system 
(ECS) of vertebrate animals and utterly aims the maintenance of 
homeostasis throughout the intracellular environment across all 
body systems (14). While the exact mechanism of action for 
cannabinoids in DLE in dogs remains under investigation, their 
immunomodulatory effects through the endocannabinoid system 
(ECS) offer a promising explanation for their therapeutic potential. 
Cannabidiol (CBD) and Tetrahydrocannabinol (THC) inhibit mast 
cell degranulation, reducing the release of inflammatory mediators 
like histamine and prostaglandins (15). CBD and THC also 
downregulates the production of pro-inflammatory cytokines 
interleukin (IL)-6 and tumor necrosis factor (TNF)-alpha (15), while 
promoting the release of anti-inflammatory cytokines like IL-10 and 
promotes the activity of regulatory T cells (Tregs) (16), which 
suppress the overall immune response and prevent excessive 
inflammation and scavenge free radicals preventing oxidative stress 
(17). CBD can inhibit the activation of the Complement cascade, 
avoiding the recruitment of more inflammatory cells. Known for its 
analgesic and anti-pruritic effects, THC seems to act through 
activation of CB1 receptors in sensory neurons, which inhibits the 
transmission of itch signals to the spinal cord and brain, providing 
direct relief from scratching and discomfort. THC can suppress the 
release of the neuropeptide substance P, which contributes to 
neurogenic inflammation and itch sensation, and thus reduces 
neurogenic inflammation (18).

This case report presents the successful use of cannabinoid  
therapy (CT) in a dog with DLE resistant to conventional  
treatment.

2 Case description

A 2-year-old female mixed-breed dog weighing 25.5 kg and with 
a body condition score of 5 (on a scale of 1 to 9) was presented to the 
Veterinary School Clinic (CVE) of the Federal University of Santa 
Catarina with a previous histopathological diagnosis of discoid lupus 
erythematosus. The main complaint was epidermal scaling, 
depigmentation, and crust formation in the nasal bridge region and 
inside the nostrils. Previously, the dog had been treated with topical 
tacrolimus (Tacroz® 1 mg, ointment, BID), vitamin E (DrogaVET®, 
400 IU, 1 capsule PO, BID), and a sunscreen and hydration lotion 
(Hydra Reflex® lotion, applied before sun exposure) for 30 days, but 
no improvement of the lesions was observed.

Upon physical examination, the nasal region presented with 
0.8 mm hypopigmented areas, diffuse erythema with erosion, and 
desquamation. Treatment with 1.5 mg/kg prednisolone (40 mg 
Eurofarma generic, 1 tablet PO, BID) was initiated for 2 weeks. While 
the dog exhibited slight improvement upon a one-month follow-up, 
the lesions persisted (Figure 1A). Corticosteroid therapy was extended 
for another 2 weeks, unfortunately leading to a worsening of 
the lesions.

During 7 months, three attempts to reduce the corticosteroid 
dosage proved unsuccessful. The dog developed behavioral changes, 
including increased irritability with its housemates, weight gain from 
25.5 kg to 36.7 kg, a 44% increase in 7 months, and indications of liver 
damage. Liver function tests conducted 1 month apart confirmed 
these concerns, showing elevated levels of alanine aminotransferase 
(ALT) (160 U/L and 276.6 U/L respectively, reference range: 
10–88 U/L) and alkaline phosphatase (FA) (181 U/L and 416 U/L 
respectively, reference range: 20–156 U/L).

No baseline tests were performed to measure the patient’s 
condition before initiating corticosteroid therapy. Prior to the initial 
examination, no complaints beyond peeling, depigmentation, and 
crusting were documented. The emergence of behavioral and 
weight concerns only occurred following the administration 
of corticosteroids.

FIGURE 1

A female, mixed-breed dog, 2  years old, presented with epidermal depigmentation, on the nasal bridge. (A) Macroscopic image showing 
depigmentation in the nasal planum prior to treatment with Cannabis oil (date: 05/31/2022). (B) Macroscopic image showing the reduction and 
stabilization of depigmentation in the nasal planum after 1  year and 3  months of treatment with Cannabis oil (date: 09/19/2023).
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With corticosteroid therapy no longer an option, the owner, 
concerned about the dog’s well-being, explored alternative treatments. 
After discussion, it was decided to interrupt corticosteroid therapy 
and to try cannabinoid therapy (CT) with cannabis derivatives.

The patient was directed to a veterinarian specialist well-versed in 
cannabinoid therapy. The veterinarian prescribed a full-spectrum oil 
containing a 2:1 THC:CBD ratio (20 mg/mL THC, 10 mg/mL CBD, 
and a total of 40 mg/mL, considering other non-identified cannabinoid 
species). All Cannabis-based products used along this dog’s treatment 
were provided by the following non-governmental medical Cannabis 
associations in Brazil: Cannabis Sem Fronteiras (CSF), AMA-ME, 
Alternativa, and Santa Cannabis, to whom we express our gratitude 
for their timely delivery and generous donation of several Cannabis 
oils throughout the treatment.

Cannabinoid treatment began with a single drop of the cannabis 
oil (0.08 mg/kg/day total cannabinoids; AMA-ME) administered 
orally once daily for 3 days. The dose was then gradually increased 
every 3 days, progressing from one oral drop once daily to one drop 
twice daily (0.16 mg/kg/day total cannabinoids), then to two drops 
twice daily (0.32 mg/kg/day total cannabinoids), and so on, until the 
optimal dose for symptom control was identified. Interestingly, the 
owner reported an improvement in the dog’s behavior shortly after 
discontinuing prednisolone and within the first day of receiving the 
cannabis oil.

Forty days later, the patient returned with ear discomfort. 
Cytology swabs revealed yeast fungal otitis in the left ear and bacterial 
otitis with cocci and rods in the right ear. An ear cleaner compound 
containing 50% panthenol, 20% glycyrrhizic acid, 20% Lactic Acid, 
3% mint essential oil and 2% chamomile essential oil (Oto Clean Up®, 
one spray per ear, once daily for 3 days) and an anti-inflammatory, 
antibiotic and antifungal otological suspension (49% orbifloxacin, 
5.14% mometasone furoate and 5.14% Posaconazole; Posatex®, eight 
drops per ear, once daily for 6 days, starting after the initial cleaning) 
were prescribed. While the owner reported administering eight drops 
of the 2:1 THC:CBD oil (40 mg/mL) twice daily (1.28 mg/kg/day total 
cannabinoids; AMA-ME), no significant improvement in the skin 
condition was observed. To address this, the protocol was adjusted to 
include 10 drops of a full-spectrum CBD-rich oil (50 mg/mL) twice 
daily (1.96 mg/kg/day total cannabinoids; Alternativa) while reducing 
the THC-dominant oil (40 mg/mL) to three drops once daily (0.24 mg/
kg/day total cannabinoids; AMA-ME). Within a few weeks, the dog 
exhibited significant improvement in dermatological signs, 
accompanied by a concurrent improvement in liver function.

Ten days after the previous evaluation the dog returned for a 
follow-up appointment. The nasal planum lesion continued to shrink, 
prompting an increase in the CBD-rich oil dose from 10 to 15 drops 
(2.4 mg/kg/day total cannabinoids; Alternativa). The THC-rich oil 
dosage remained unchanged at three drops (0.24 mg/kg/day total 
cannabinoids; CSF). While mild erythema, discharge, and hair loss 
persisted in the left ear, the prescribed ear solution was continued for 
another 3 days, leading to complete resolution of the bilateral 
otitis externa.

Fifteen days later, a follow-up assessment revealed no further 
reduction in the area of nasal planum depigmentation, though its 
progression had stabilized. The patient’s overall condition had 
demonstrably improved with weight loss, and the owner reported a 
return to normal, playful behavior, with no observable signs of 

discomfort. Both cannabis oils doses were maintained at the 
previous levels.

Approximately 1 month and a half after the previous consultation, 
a follow-up revealed the nasal planum lesion to be static, exhibiting 
no further improvement or deterioration. However, a new lesion 
characterized by depigmentation and signs of allergic conjunctivitis 
was identified on the medial aspect of the right nostril. Keravit® eye 
ointment (topically, twice daily for 5 days) was prescribed. Cannabis 
therapy remained unaltered, and the patient was advised to minimize 
sun exposure.

Three months later, the animal returned with no sign of 
depigmentation on the nasal planum. However, new crusted lesions 
were observed on the vulva. The affected area was cleaned with 
chlorhexidine 1% (Asseptcare spray®, BID for 7 days), while the 
dosages of the cannabis oils were maintained. Although the possibility 
of a lupus-related lesion was mentioned, no further diagnostic 
investigation was pursued. A subsequent phone follow-up confirmed 
complete resolution of the vulvar lesion.

Two months later, the animal returned for a clinical reassessment 
and annual vaccination. Peripheral blood was collected for a 
comprehensive evaluation, including biochemical analysis, blood cell 
count, and an antinuclear antibody (ANA) test. Despite the ongoing 
treatment, the animal remained clinically stable. The blood count 
revealed a discrete erythrocytosis, with elevated red blood cell count 
(8.79 × 106/μl; reference: 5.5–8 × 106/μl), hemoglobin (20.8 d/dL; 
reference: 12–18 g/dL), and hematocrit (65.1%; reference: 37–55%). 
Additionally, anisocytosis, polychromasia, macroplatelets, lipemia and 
hemolysis were observed in the serum. Notably, ALT levels, while still 
exceeding the reference range, had decreased to 123.6 U/L 
(10–88 U/L). Encouragingly, the ANA test result was negative.

Given the ease of access and satisfactory results, the animal’s 
cannabinoid therapy transitioned to a single full-spectrum cannabis 
oil with a 3:1 CBD:THC ratio (40 mg/mL total cannabinoids, 
Alternativa). To determine the minimum effective dose, the owner 
was instructed to gradually taper the medication, reducing the 
cannabis oil by 1 drop (0.08 mg/kg total cannabinoids) every 3 days 
and monitoring for any regression in the treatment response. This 
titration schedule would continue until the optimal maintenance dose 
was established.

One-year post-diagnosis, the animal maintains clinical stability 
(Figure 1B) on a twice-daily cannabinoid dose of 0.32 mg/kg/day from 
Santa Cannabis at the same 3:1 CBD:THC ratio at 40 mg/mL, with a 
body weight of 26.6 kg, only 1 kilogram above initial measurement.

3 Discussion

Discoid lupus erythematosus (DLE) remains a mysterious foe in 
dogs. Its origins are shrouded in a mix of genetics, infections, 
hormones, and sun exposure (1). This autoimmune disease presents 
as scaly, discolored patches typically on the nose, but sometimes 
venturing to ears, lips, and beyond (2, 19). Diagnosis involves piecing 
together the clinical signs, skin tests, and bloodwork (19), though 
specific autoantibody tests often elude DLE’s grasp (4). Differential 
diagnoses include nasal pyoderma, demodicosis, dermatophytosis, 
erythematous or foliaceus pemphigus, dermatomyositis, 
uveodermatological syndrome, solar nasal dermatitis, and nasal 
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depigmentation (2, 5, 20). Traditional therapies, like corticosteroids 
and calcineurin inhibitors, hold the fort initially, but often require 
long-term commitment due to DLE’s tendency to return, and carry 
potential side effects (2, 7). Weight gain and behavior changes were 
both side effects observed in the present case. The dog showed 
increased irritability with its housemates and the animal’s weight rose 
44% from 25.5 kg to 36.7 kg during corticosteroid therapy. One month 
into cannabinoid treatment, the patient had already reduced weight 
reaching 32.4 kg (9% less) and ended up at 26.6 kg as of the final 
observation performed (Figure 2).

The patient’s initial presentation included persistent 
depigmentation and scaling on the nasal plan, along with crusted 
lesions on the ears and vulva. An episode of otitis externa was also 
reported. Increased ALT and FA enzymes were observed, relevant to 
the prolonged use of corticosteroids. However, no prior tests were 
performed before the start of corticosteroid treatment for comparison 
purposes. The animal was referred with a positive biopsy for DLE and 
a negative antinuclear antibody (ANA) test.

The treatment for DLE involves controlling the inflammatory 
pathways involved in the pathogenesis. Lesions typically respond well 
to a variety of medications. In most cases, treatment must be continued 
throughout the animal’s life due to frequent relapses after dose 
reduction, as observed in this case. In mild cases, DLE treatment 
consists of topical application of corticosteroids such as 
betamethasone, fluocinolone, or cyclosporine 1 to 2% twice daily 
(BID) until complete remission, which may take 4 to 6 weeks (3). The 
frequency of applications is then reduced to a minimum of every 24 
or 48 h. Also, topical treatments with calcineurin inhibitors such as 
tacrolimus ointment 0.1% BID can be used in mild cases (2, 3, 21). 
Our canine patient, diagnosed with DLE, initially embarked on a 
journey of corticosteroids and tacrolimus ointment but this was 
ineffective in controlling the disease-derived lesions. Additionally, 
tapering proved treacherous, and the liver showed signs of distress. 
Vitamin E, a potential ally in symptom control, was unfortunately 
abandoned before its impact could be assessed. In more severe cases, 
immunosuppressive therapy is indicated. This may include systemic 
corticosteroids such as prednisone or prednisolone at a dose of 2 mg/
kg SID or 1 mg/kg BID orally until lesions are healed, which may take 
up to 4 weeks, and there can be no improvement at all. Vitamin E or 
a combination of niacinamide and tetracycline as complementary 
treatments for the control of signs such as pruritus in DLE have been 

recommended (3). Cyclosporine is recommended for severe cases of 
DLE (20), but it is expensive and can be difficult to maintain treatment 
consistently. The major challenge lies in the search for an effective and 
safe long-term therapy.

Cannabis derivatives, beyond their pain-relieving prowess, are 
emerging as potential knights in shining armor against inflammation 
and immune system overwork in the veterinary world (8, 15, 22–26). 
Unlike traditional drugs, these compounds dance with the body’s own 
endocannabinoid system (ECS), a master conductor of cellular 
harmony, homeostasis and diverse functions (27). By influencing the 
immune response’s orchestra, they can silence the pro-inflammatory 
drums and amplify the anti-inflammatory melodies (15, 28–30). This 
intricate waltz aligns beautifully with DLE’s needs, as evidenced by the 
improvement seen in our patient.

Veterinarians are interested in the use of cannabinoid compounds 
derived from the Cannabis sativa plant as safe and effective alternatives 
for the treatment of DLE in dogs. Clinical studies and case reports in 
animals have shown positive results for the use of these compounds 
in the treatment of canine osteoarthritis (22–25, 31), epilepsy (31–34), 
behavioral disorders in dogs (35)and horses (36), and anti-
inflammatory effects (37). However, no studies or reports have been 
conducted so far on the use of cannabis oil in the treatment of DLE 
in dogs.

As observed, conventional therapy with corticosteroids can 
be effective, but it is limited by its prolonged use. Cannabinoids, on 
the other hand, lack significant side effects and are safe for long-term 
usage (27, 31, 38, 39). Cannabinoid therapy for DLE, still in its infancy, 
needs meticulous adjustments and individualized doses. This case 
exemplifies the “Start low, go slow” mantra, where the total daily dose 
gently ascended from 0.08 mg/kg to 2.64 mg/kg, guided by the patient’s 
unique response. With each careful increase, the aim is to restore the 
ECS’s rhythm and find the perfect melody, the smallest effective dose, 
for each individual animal, acknowledging the diverse symphony of 
each ECS (40, 41).

Full-spectrum derivatives of Cannabis sativa contain hundreds of 
cannabinoids, such as THC and CBD, which act on various G protein-
coupled receptors, including cannabinoid receptors 1 and 2 (CB1 and 
CB2), Transient receptor potential vanilloid (TRPV), Transient receptor 
potential melastatin (TRPM), Transient receptor potential ankyrin 
(TRPA) and the Peroxisome Proliferator-Activated Receptor (PPAR) 
(15, 27, 29). These receptors trigger myriad effects on cellular 

FIGURE 2

Clinical timeline for 494-days of Cannabinoid Therapy (CT). After 275  days of CT, the animal was stabilized and total cannabinoid dose was gradually 
reduced to 0.38  mg/kg/day. D0, First examination at CVE/UFSC; Outcomes in red boxes, no improvement or worsening; Outcomes um green boxes, 
clinical improvement.
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metabolism including important signaling pathways intrinsic to the 
immune response, such as AMPc, MAPK/ERK/MEK/FOS/JUN, and 
PI3/Akt (42) and modulate the cellular environment towards 
homeostasis and thus resolving inflammatory processes (15, 27, 29, 42).

Cannabinoids have been associated with the modulation of 
immune function and the inhibition of the release of pro-inflammatory 
cytokines, such as tumor necrosis factor alpha (TNF-α), interferon 
alpha, gamma, and beta (IFN-ɑ, IFN-ɣ, and IFN-β), interleukins 
IL-1β, IL-6, IL-12, IL-23, and regulates the nuclear factor NF-κB (15, 
27, 43, 44). Cannabinoids also modulate the activation of T and B 
lymphocytes, promote the secretion of IL-10 and stimulate regulatory 
T cells, therefore reducing the inflammatory response (15, 29). CBD 
inhibits the release of IFN-ɑ selectively via CB2  in plasmacytoid 
dendritic cells, which are present in high levels in the skin of patients 
with discoid lupus erythematosus (DLE) (30). The hypersensitivity 
reactions that occur in DLE are responsible for pro-inflammatory 
mechanisms that lead to tissue infiltration and damage. Studies 
have shown that cannabinoids are able to inhibit these processes 
(45–47). This may explain the improvement seen in the patient 
in question.

Our yearlong DLE case highlights successful dose titration for an 
Individualized Cannabinoid Therapy (ICT) approach. The treatment 
initiated with a daily cannabinoid dose of 0.08 mg/kg. Notable clinical 
improvements on the nasal planum started to be observed at 0.32 mg/
kg/day, prompting a further increase to 2.64 mg/kg/day. Following 
clinical stabilization, the dose was gradually reduced, achieving the 
minimum effective dose of 0.32 mg/kg/day total cannabinoids.

Throughout the treatment period, the dog exhibited robust overall 
well-being, maintained an active and playful disposition, and 
experienced a stabilization of its dermatological signs. No corticoids 
were needed during the ICT. This offers initial indications that 
cannabinoids could potentially serve as a viable and health-conscious 
alternative to extended therapeutic approaches for DLE in dogs. The 
quest for definitive answers however continues: rigorous studies are 
needed to solidify the effectiveness of cannabis derivatives for DLE; 
the optimal dosage and administration schedule remain a melody 
waiting to be composed; and long-term safety and efficacy data require 
further research.

While the song of cannabis therapy for DLE in dogs holds 
immense promise, we must continue listening closely, gathering more 
evidence, and refining the tune. This case report adds its verse to the 
growing chorus, paving the way for future research and potentially 
offering a new rhythm of hope and a haven from the long-term reign 
of corticosteroids for dogs battling this challenging disease.
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