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INTRODUCTION

Canine atopic dermatitis (cAD) is a common allergic 
skin disease, with a reported prevalence of 10%–15%.1 
The chronic skin condition is characterised by pruritus, 
often associated with cutaneous inflammation, and 
typically requires life-long therapy.2,3 Although the 
pathogenesis of this multifactorial disease is still not 
fully understood,4,5 there are a number of symptom-
atic treatment options, which differ in their efficacy 
and associated adverse events.6–8 Broad-spectrum 
medications such as glucocorticoids and calcineurin 
inhibitors were the only therapies available in the past 
decades, yet newer therapeutic approaches provide 

more targeted treatment options with fewer adverse 
events.4

Lokivetmab (Cytopoint; Zoetis Belgium SA) is a canin-
ised monoclonal antibody which selectively binds to 
circulating interleukin (IL)-31 in dogs. It was shown to 
effectively inhibit pruritus and related skin lesions in cAD 
for >1 month, have a fast onset of action and minimal ad-
verse events.9–14 In one study, the quality of life (QoL) of 
owners and their animals suffering from cAD increased 
as a consequence of the significant reduction of pruritus 
achieved through treatment with lokivetmab.15 In another 
study, the administration of lokivetmab significantly de-
creased both pruritus Visual Analog Scale (PVAS) scores 
and serum IL-31 levels in dogs with cAD.16
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Background: Lokivetmab, a caninised monoclonal antibody against interleu-
kin (IL)-31, is an effective treatment for the pruritus associated with canine 
atopic dermatitis (cAD).
Objectives: To investigate the efficacy and safety of lokivetmab during long-
term treatment defined as at least three consecutive lokivetmab injections 
in atopic dogs under field conditions. To assess individual factors influencing 
treatment outcome and adverse events.
Animals: 150 dogs with cAD.
Materials and Methods: Medical records of dogs treated with lokivetmab 
were reviewed, and owners and/or veterinarians were contacted as needed 
for follow-up. A decrease of the pruritus Visual Analog Scale (PVAS) score by 
≥2 or a PVAS score ≤2 after treatment was considered as treatment success. 
Logistic regression was used to investigate the influence of a variety of fac-
tors on outcome: type of cAD (food versus environment), age at first lokivet-
mab administration, disease chronicity, dosage and/or secondary infection. 
Any adverse event that occurred during the study period was recorded.
Results: Lokivetmab reduced the PVAS score with long-term use (p < 0.01); 
the success rate was 53 of 69 total dogs (77%). The probability of treatment 
failure decreased with increasing treatment duration. None of the factors 
investigated influenced the treatment outcome. Twelve dogs of 150 (8%) 
showed adverse events such as gastrointestinal signs or lethargy.
Conclusion and Clinical Relevance: Lokivetmab appears to be an effective 
and safe long-term anti-itch therapy for dogs with cAD.
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A possible cause for the loss of efficacy during 
treatment with monoclonal antibodies is development 
of antidrug antibodies (ADAs). Three studies evalu-
ated ADAs in dogs with cAD treated with lokivetmab. 
One study detected no treatment-induced immuno-
genicity after a single dose of lokivetmab,9 and in two 
other studies, antibodies were formed in 2.1%–2.5% 
of treated dogs.10,11 In another study, 2.6% of allergic 
dogs experienced a loss of efficacy after the second 
lokivetmab injection, yet no ADA levels were measured 
in those patients.17

To the best of the authors' knowledge, there is only 
one published study from North America that has inves-
tigated individual factors predictive of initial treatment 
success.17 This prompted us to explore whether similar 
factors, such as the type of cAD (food- or environmen-
tally induced), the age at which lokivetmab was first 
administered, the disease chronicity, the dosage used 
and the presence of secondary infections on the day of 
the initial lokivetmab injection, have an impact not only 
on the initial treatment outcome but also on the long-
term results in European dogs. The primary objective 
of the present study was to investigate the long-term 
use of lokivetmab in atopic dogs under field conditions 
in Germany. The secondary objective was to assess if 
concurrent factors affect treatment outcome initially in 
the long term. The tertiary objective was to report any 
adverse events observed over the study period.

MATERIALS AND METHODS

This retrospective study was approved by the 
Ethics Committee of the Faculty of Veterinary 
Medicine/University of Munich under the number 
232-26-08-2020.

Study design

Data were collected retrospectively from July 2017 to 
October 2021 by searching the database of the Centre 
for Clinical Veterinary Medicine at LMU Munich. In most 
cases, the available information was supplemented by 
telephone and mail contact with the pet owner and/or 
the primary veterinarian as needed.

Inclusion/exclusion criteria

All medical records of dogs with suspected cAD that re-
ceived at least one lokivetmab injection at the Centre for 
Clinical Veterinary Medicine at LMU Munich during the 
study period were included. Patients whose treatment 
was initiated at the Centre, with some of the subsequent 
injections administered by the referring veterinarians, 
were intentionally also included. cAD was suspected 
based on the history and clinical presentation and con-
firmed by ruling out other differential diagnoses such as 
flea bite hypersensitivity and/or ectoparasite infestation. 
Food allergy was ruled out or confirmed by an elimina-
tion diet trial for 8 weeks with either a commercially 

available fully hydrolysed protein, or a home-cooked diet 
consisting of a protein and carbohydrate source to which 
the animal had not previously been exposed.18

Study objects

The following data were collected: signalment, body 
weight, date of birth, date of onset of cAD clinical 
signs, elimination diet trial status, previous medications 
(glucocorticoids, oclacitinib, ciclosporin), exact dates of 
lokivetmab injections, lokivetmab dosage and any ob-
served adverse events.

Pruritus was measured as a score on a PVAS 
scale19,20 documented at different time points and in-
cluded in the data collection of the study: before the 
first lokivetmab administration and after the first and 
last lokivetmab injections, respectively.

Any other medication received in the 28 day period 
before and after the first lokivetmab visit also was re-
corded, and a medication score was calculated using a 
previously published scoring system21,22 adapted to our 
study purposes (Table 1). Glucocorticoids were evalu-
ated according to the potency of the respective active 
ingredient.23–25

Secondary infections on the day of the first lokivetmab 
administration and within 1 month after injection were 
recorded if a cytological sample was available and had 
been assessed using a previously validated cytological 
score scale ranging from 0 to 4.26 If the cytological score 
indicated infection (score ≥1), the cytological results were 
considered positive. If the dog had a negative cytological 
sample or the clinician decided not to take a cytological 
sample based on clinical presentation, typically because 
of the absence of both pruritus and clinical lesions, the 
dog was considered negative for secondary infection.

TA B L E  1   Medication score.

Treatment Points

No medication 0

Topical medication (except tacrolimus and topical 
glucocorticoids)

5

Oral antihistamines and essential fatty acids 10

Systemic antibiotics or antimycotics 30

Prednisoloneb >1 mg/kg dailya 40

Prednisoloneb 0.5–1 mg/kg dailya 30

Prednisoloneb 0.2–0.5 mg/kg dailya 20

Prednisoloneb <0.2 mg/kg dailya or topical 
glucocorticoids

10

Ciclosporin >5 mg/kg dailya 40

Ciclosporin 2.5–5 mg/kg dailya 30

Ciclosporin 1.25–2.5 mg/kg dailya 20

Topical tacrolimus or ciclosporin <1.25 mg/kg dailya 10

Oclacitinib 0.4–0.6 mg/kg twice dailya 40

Oclacitinib 0.4–0.6 mg/kg dailya 30

Oclacitinib <0.4 mg/kg dailya 20

aMean daily dosage for the last month before examination.
bGlucocorticoid potency compared to prednisolone: methylprednisolone and 
triamcinolone—1.25× more potent, dexamethasone—7.5× more potent.

 13653164, 2024, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/vde.13286, W

iley O
nline L

ibrary on [20/05/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



      |  685
Veterinary Dermatology

LONG-TERM LOKIVETMAB IN ATOPIC DOGS

Evaluation of treatment efficacy

Long-term treatment was defined as receiving at least 
three lokivetmab injections. The corresponding long-
term efficacy was evaluated after the last injection ad-
ministered at the time of data collection, and the initial 
response was assessed after the first lokivetmab admin-
istration. Efficacy was measured primarily by improve-
ment in the PVAS score by ≥2 following the lokivetmab 
injection by comparing the PVAS score recorded immedi-
ately before the first lokivetmab injection with the PVAS 
score after the first and last lokivetmab treatments, re-
spectively. If the dog's pruritus was low before the first 
injection of lokivetmab owing to prior treatment with 
other medications, a PVAS score of ≤2 following the cor-
responding lokivetmab administration was likewise con-
sidered a success. All dogs with a PVAS score <2 after 
lokivetmab treatment were recorded separately, as this 
was regarded as the normal range.20 As recommended 
by the International Committee for Allergic Diseases in 
Animals,27 the number of dogs in which the PVAS score 
was reduced by ≥50% also was calculated.

In addition to pruritus, changes in medication score 
and the development of secondary infection under the 
effect of the first lokivetmab dose were assessed.

Loss of treatment effectiveness 
associated with long-term use

Loss of efficacy was considered when the initial suc-
cess which had been recorded after the first lokivet-
mab administration was no longer observed after the 
last administered lokivetmab injection. The extent of 
the effect reduction of the treatment was estimated 
using the following formula:

The calculated percentages of effect reduction 
of lokivetmab treatment were classified ≤20%, no 
loss; >20% and ≤40%, low effect reduction; >40% 
and ≤60%, moderate effect reduction; and >60%, se-
vere effect reduction.

Statistical analysis

The normality assumption was assessed by the 
Shapiro–Wilk normality test. For non-normally distrib-
uted data, nonparametric tests were used.

A Friedman test followed by a Durbin–Conover test 
was conducted to show the PVAS change over the 
course of treatment in all included long-term patients 
with three or more administered lokivetmab injections.

Long-term success was measured by means of a 
survival analysis. For the analysis, long-term patients 
with an average interval of injections ≤100 days were 
included.

In order to determine whether the outcome of long-
term and initial lokivetmab therapy was affected by 

individual factors (such as food versus environmentally 
induced cAD, disease chronicity, dosage and second-
ary infection on day of first lokivetmab administration 
for the initial success; and age during first lokivetmab 
administration and dosage for the long-term success), a 
logistic regression with both univariate and multivariate 
analysis was performed with all included dogs receiv-
ing initial or long-term treatment, respectively. As the 
results of both analyses were identical, only the results 
of the multivariate analysis are presented.

The significance level of all analyses conducted was 
set at p < 0.01.

RESULTS

Study objects

A total of 150 medical records were included in the 
study of which 69 could be evaluated for long-term 
analysis. Of these 69 long-term patients, 50 dogs re-
ceived injections at an average interval of ≤100 days. 
The signalment of included dogs is given in Table 2.

The study included 44 of 150 dogs (29%) diagnosed 
with cAD sensu lato (no elimination diet performed), 
72 of 150 dogs (48%) with cAD sensu stricto (pruritus 
failed to respond to an elimination diet) and 34 of 150 
dogs (23%) presenting with a concurrent food allergy. 
Before the first treatment with lokivetmab, of 150 dogs, 
103 (69%) had received glucocorticoids, 101 (67%) 
oclacitinib and 15 (10%) ciclosporin. Further data on the 
course of the disease are presented in Table S1 in the 
Supporting information, and the total number of lokivet-
mab injections is listed in Table S2. The dog with the 
highest number of injections received 35 treatments in 
total over 36.5 months. The lokivetmab dosage admin-
istered ranged from 0.8 to 2.5 mg/kg (mean 1.3 mg/kg). 
The average injection interval of each dog ranged from 
19 to 409 days (median 48 days). Therapy duration var-
ied from 1 to 48 months (average 9.4 months).

Evaluation of treatment efficacy

The PVAS score over the course of lokivetmab ther-
apy is illustrated in Figure 1. While the median PVAS 
score was 6 before the first lokivetmab administration, 
it decreased to 1 after that first injection and to 2 after 
the last. Pruritus decreased significantly from before in 
comparison with after therapy with lokivetmab. This 
was observed both after initial injection (p < 0.01) and 
in association with long-term use (p < 0.01). There also 
was a significant difference between the PVAS score 
after the first and after the last lokivetmab injections 
(p < 0.01).

Eighty-nine dogs of 150 (59%) had a PVAS score <2 
after the first lokivetmab injection; a PVAS score reduc-
tion by ≥50% was observed in 119 of 150 dogs (79%) 
after the first administration of lokivetmab. Thirty-two 
of 69 dogs (46%) receiving long-term therapy obtained 
a PVAS score <2 after their last lokivetmab treatment. 
In 43 of 69 dogs (62%) receiving long-term treatment, 

Level of effect reduction (in%)

=
PVAS after last−PVAS after first

PVAS before first−PVAS after first
×100
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the reduction of ≥50% was seen when comparing 
the PVAS score before the first with that after the last 
lokivetmab application.

The efficacy rate after the first lokivetmab injection 
was 90% (135 of 150 dogs). Comparing the assessed 
medication score before and after the first lokivetmab 
injection, it decreased in 67 of 150 dogs (45%). A de-
crease of the medication score by ≥50% was observed 
in 34 of 150 dogs (23%). Forty-eight dogs of 150 (32%) 
were assessed to show no clinical or cytological signs 
of secondary infections at the first visit: 35 of 48 dogs 
(73%) maintained this status, while 13 of 48 (27%) de-
veloped infections within 4 weeks of therapy. Fifty-one 
of 150 dogs (34%) were identified with an infection at 
the first visit: 30 of the 51 (59%) responded to con-
current, appropriate antimicrobial therapy and 21 (41%) 
maintained cytological positivity. Aural haematomas 
formed in 2 of 150 dogs (1%) and acute moist derma-
titis in 4 of 150 (3%) during treatment with lokivetmab.

Long-term efficacy in PVAS reduction was achieved 
in 77% (53 of 69 dogs). The outcome of long-term use 
of lokivetmab based on a survival analysis is visualised 
in Figure 2. Treatment failure was observed in 13 of 50 
dogs by Day (D) 740. The last treatment failure was 

on D749. The longer treatment with lokivetmab was 
continued, the lower the likelihood of treatment failure.

Loss of treatment effectiveness with 
long-term use

Overall, 12 of 69 dogs (17%) treated long-term expe-
rienced a loss of efficacy; in all 12, the level of effect 
reduction was severe. The remaining 57 dogs (83%) 
did not develop any loss of effect over the treatment 
period.

Influencing factors of the treatment 
outcome

There was no significant association between the 
treatment outcome and any of the tested factors in the 
regression analysis. The initial efficacy was not signifi-
cantly influenced by the diagnosis of food-induced ver-
sus environmentally induced cAD (p = 0.88), nor by the 
disease chronicity (p = 0.53), the dosage administered 
(p = 0.079) or the presence of a secondary infection on 
the day of the first lokivetmab administration (p = 0.92). 
The outcome of long-term efficacy also was not signifi-
cantly affected by the age during the first lokivetmab 
administration (p = 0.67) or the administered dosage 
(p = 0.061).

Adverse events

A total of 12 of 150 dogs (8%) experienced ad-
verse events during treatment with lokivetmab. 
Gastrointestinal signs such as diarrhoea, vomiting or 
nausea were observed in two of these (1.33%), un-
specified skin rashes occurred in two others (1.33%), 
anorexia in two (1.33%) and lethargy in six (4%). More 
detailed information about the reported adverse events 
is provided in Table  3. Of particular note is dog 129. 
This dog developed a multifocal crusting dermatitis 
following the first lokivetmab injection. Several biopsy 
samples were obtained 1 month after lokivetmab was 
administered. The histological examination revealed 
epidermal hyperplasia, multifocal epidermal necrosis, 
serocellular crusts, moderate parakeratosis with serum 
lakes and occasional bacteria. Intracorneal and sub-
corneal neutrophilic as well as mononuclear pustules 
were observed. Additionally, a chronic, superficial, 
moderate, perivascular-to-interstitial, mixed mononu-
clear dermatitis with oedema and mucin, along with 
some fibroblastic changes, was identified. Small ves-
sel leucocytoclastic vasculitis with haemorrhage and 
dilated lymphatic vessels also was noted. The morpho-
logical diagnosis was hyperplastic, mixed dermatitis 
characterised by the presence of serocellular crusts, 
intra- and subcorneal pustules and leucocytoclastic 
vasculitis withi small vessels. The lesions resolved 
with oclacitinib. Further injections of lokivetmab were 
not administered and as such an adverse drug reac-
tion remains a possibility. This dog was included in our 

TA B L E  2   Signalment of dogs receiving lokivetmab.

Initial treatment 
(n = 150)

Long-term 
treatment (n = 69)

Sex

Female 49 (33%) 26 (38%)

Female spayed 36 (24%) 14 (20%)

Male 39 (26%) 18 (26%)

Male castrated 26 (17%) 11 (16%)

Body weight

Range (kg) 4–60 4–49

Breed

Pure-bred 122 (81%) 58 (84%)

Mixed breed 28 (19%) 11 (16%)

Most represented

French bulldog 13 7

Labrador 
retriever

11 7

German 
shepherd dog

11 5

West Highland 
white terrier

8 5

Pug 6 3

Golden retriever 5 3

Poodle 4 2

Boxer 4 2

Rhodesian 
ridgeback

3 2

White Swiss 
shepherd dog

3 2

Cocker spaniel 3 1

Parson Russell 
terrier

3 1

English bulldog 3 1
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analysis. All other listed adverse events were reversible 
and resolved either spontaneously or with mild symp-
tomatic therapy.

DISCUSSION

Pruritus of dogs with cAD was effectively reduced by 
single and long-term administration of lokivetmab.

To the best of the authors' knowledge, no previous 
study has investigated the efficacy and safety of lokivet-
mab over a relatively long period of time. In one study, 
lokivetmab was administered three times in three con-
secutive months, with a significant decrease in pruritus 
and Canine Atopic Dermatitis Extent and Severity Index 
(CADESI)-04 score.14 In another study, the first part of 
the trial demonstrated that lokivetmab was noninferior 
to ciclosporin in terms of pruritus reduction in atopic 
dogs after 3 months of treatment. In the second part 
of the study, some of the dogs from the lokivetmab 
group were treated with lokivetmab for an additional 
6 months, allowing efficacy to be monitored for up to 
9 months, and 76.3% of the dogs were classified as 
normal at the end of the study.11 In another publication, 
a total of 21 dogs were treated with lokivetmab mono-
therapy according to manufacturer's instructions and 
followed for up to 1 year. One quarter of the dogs did 
not experience a disease flare during monotherapy with 

lokivetmab for at least 1 year, and half of the treated 
dogs developed a flare within 2 months after discontin-
uing other anti-allergic medications.28

Compared with the initial lokivetmab success rate, 
a decrease in treatment efficacy was observed. One 
potential cause for the decrease in efficacy may be 
the formation of ADAs directed against lokivetmab, 
even though lokivetmab is a caninised monoclonal 
antibody.29,30 ADAs may bind to the administered 
monoclonal antibodies and lead to their neutralisation, 
and consequently result in a reduction of treatment 
efficacy.30,31 ADAs directed against lokivetmab have 
been measured in two veterinary studies and iden-
tified in 2.1%–2.5% of atopic dogs treated with this 
monoclonal antibody.10,11 In a 9-month field study, 
treatment efficacy was reduced in one of a total of 
three dogs with ADA levels present against lokivet-
mab. ADAs were formed only in the first 3 months of 
treatment, not thereafter.11 One study did not detect 
any treatment-induced immunogenicity after a single 
injection of lokivetmab.9 The results of the presents 
study support those findings. The Kaplan–Meier 
curve illustrates that the probability of treatment fail-
ure decreased with treatment duration. In another 
study, a loss of efficacy was noted in 2.6% of allergic 
dogs after the second dose of lokivetmab, yet ADA 
levels were not measured in that study. Interestingly, 
one of the affected dogs was reported to exhibit 

F I G U R E  1   Development of the pVAS score over the course of lokivetmab therapy. The p-value of the Friedman's test (6.76e-18) 
indicates a significant difference in the pVAS score among the various time points (p < 0.01). The Kendall's W (with its 95% confidence 
intervals) refers to the effect size and reveals that this difference between the groups is moderate (0.57 [0.48 - 1]). To determine the 
specific group differences, we employed the Durbin-Conover pairwise tests with Holm corrected p-values for multiple comparisons, 
which demonstrate that the pVAS score varies significantly between each time point (p < 0.01). The “4.06e-17” is a scientific notation of a 
very small p  -value with 17 zeros and is = 4.06 × 10-17. Medians are shown due to the non-parametric nature of Friedman Test. Red lines 
connect the timepoints in order to emphasize the dependency of observations (aka repeated measures). The darkness of points emphasizes 
samples size for a particular pVAS score (the darker the point, the more frequent a particular score was found). Similarly, the violin plot 
displays the distribution of scores within every timepoint.
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lethargy in association with its third injection.17 We 
observed this phenomenon in one of our study par-
ticipants. Dog 102 showed lethargy and loss of effi-
cacy after the twelfth lokivetmab administration. In a 
laboratory safety evaluation of lokivetmab, in which 
healthy laboratory beagle dogs received seven con-
secutive monthly doses of lokivetmab, no evidence 
of immunogenicity was observed; unfortunately, ADA 
levels were not measured.32 Further prospective 
long-term studies are needed as the clinical relevance 
of ADAs in dogs treated with lokivetmab is not clear. 
It would be extremely interesting to measure ADA 

concentrations not only in treatment failures but also 
in long-term patients receiving >10 injections.

Pruritus as a result of secondary infections could 
be another possible cause of treatment failure with 
long-term use. In previous studies, treatment with 
lokivetmab was more effective in controlling pruri-
tus than inflammatory skin lesions.9,11,28 In our study, 
owners were often late for the recommended 4-week 
follow-up visits for continued treatment with lokivet-
mab. The average injection intervals of the individual 
dogs in our study showed a wide range. In addi-
tion, skin cytological investigation and subsequent 

F I G U R E  2   Long-term treatment outcome.

TA B L E  3   Adverse events.

Case number Total number of Lmab Adverse event Time period

4 6 Nausea One day after second Lmab

29 2 Pustular rash Within 30 min after second Lmab

68 3 Anorexia Within 4 weeks after first Lmab

89 1 Lethargy 11 days after first Lmab

93 2 Diarrhoea, vomiting The day after both Lmab

102 12 Lethargy After twelfth unsuccessful Lmab

105 7 Lethargy The day after some Lmab

107 10 Lethargy Persistent for 1 week after Lmab

125 8 Lethargy Directly after Lmab up to 2 days

129 1 Multifocal crusting dermatitis Within the month after first Lmab

134 2 Anorexia On Days 3 and 4 after first Lmab

142 8 Lethargy No additional information

Abbreviation: Lmab, lokivetmab.
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topical therapy was only infrequently conducted at 
the primary care veterinarian during the course of 
lokivetmab therapy. Consequently, skin lesions and 
secondary infections possibly occurred during al-
lergy flares. Nevertheless, this delay in treatment is 
not necessarily detrimental. The duration of action of 
lokivetmab varies slightly by patient and time of year, 
and in one study, an injection of lokivetmab at 2 mg/
kg inhibited pruritus for ≤42 days.12

Our criteria defining treatment success were chosen 
to be comparable to the results of previous studies with 
similar study designs investigating the initial success of 
lokivetmab.17,33 Based on these criteria, our observed 
initial success rate of 90% is consistent with both of 
the previous studies, in which initial success rates of 
87.8% and 98% were reported in dogs with allergic 
dermatitis after 1 month of treatment.17,33 A PVAS score 
reduction by ≥50% after initial treatment with lokivet-
mab occurred in 79% of our patients, which is in line 
with other reports in other studies of 73%–77%.13,17

Treatment failure in the small proportion of dogs not 
responding to lokivetmab could result from the fact 
that these dogs may have less circulating IL-31 and/or 
other cytokines more prominently involved in the pru-
ritus cascade. cAD is a complex, multifactorial disease 
and accordingly demands a multifaceted treatment 
spectrum.8 Breed-associated variations in the clinical 
phenotypes of cAD have been detected, suggesting 
differences in the underlying pathomechanisms.34 
Likewise, study results from human medicine on the 
use of monoclonal antibodies confirmed that some 
patients did not respond to these specifically targeted 
treatment options.35–37

No significant association was found in our study 
between treatment outcome and any of the factors 
tested, including the type of cAD, age at first admin-
istration of lokivetmab, disease chronicity, dosage and 
the presence of secondary infections on the day of the 
first lokivetmab injection. Those results are consistent 
with a previous study that also reported no significant 
association between treatment success and similar 
parameters.17 There appeared to be a subtle and not 
statistically significant association between dosage of 
lokivetmab and treatment efficacy: the higher the dose 
of lokivetmab, the lower the treatment success. In a 
previous study, the administration of higher doses of 
lokivetmab also did not increase the likelihood of treat-
ment success.17 Therefore, administration of higher 
doses of lokivetmab does not seem to offer any addi-
tional benefit for atopic patients. Additional and larger 
prospective studies are needed to verify this.

The absence of a statistically significant impact of 
secondary infections on the day of the initial lokivet-
mab injection on treatment outcome may be a conse-
quence of the strong antipruritic action of the antibody. 
Alternatively or additionally, the topical antimicrobial 
therapy prescribed in those dogs may have sufficiently 
treated the infection to render it insignificant.

The type of cAD did not seem to influence treat-
ment outcome. Lokivetmab may be a viable long-term 
treatment option for any dog with suspected cAD 

whose owners are hesitant to pursue a comprehen-
sive work-up. Likewise, neither age at the time of first 
administration of lokivetmab nor chronicity of disease 
affected treatment outcome. Additional prospective 
studies are necessary to elucidate this.

Lokivetmab appears to be a safe and effective 
pruritus treatment for long-term use in cAD. Most of 
the adverse events that we recorded throughout the 
entire study period, including gastrointestinal signs, 
anorexia and lethargy, were very mild and consistent 
with previous publications.9,10,17 Lokivetmab proved 
safe not only when administered once within 28 days13 
but also in a clinical trial with monthly injections for up 
to 9 months.11 In a laboratory study of the safety of 
lokivetmab, in which a dose of ≤10 mg/kg was admin-
istered to 24 healthy laboratory beagle dogs for 7 con-
secutive months, lokivetmab also was observed to be 
well-tolerated.32 Two of our study patients developed 
unspecified skin rashes that had not been previously 
reported. In the dog with multifocal crusting dermati-
tis resulting from a suspected drug reaction, treatment 
with lokivetmab resulted in a significant decrease in 
PVAS score from 9 to 2, yet the owners still chose to 
discontinue the therapy. Instead, oclacitinib was admin-
istered, resulting not only in the disappearance of the 
multifocal crusts but also in the continued reduction of 
pruritus. A second dog exhibited a pustular rash within 
30 min of receiving lokivetmab from the primary care 
veterinarian. Whether this was an acute medication re-
action or detection of a previously unobserved bacte-
rial infection is unclear, as unfortunately no cytological 
samples were obtained. Peracute development would 
be atypical for bacterial pyoderma. As the primary vet-
erinarian successfully treated the pustular rash with 
prednisolone, a drug reaction seems possible. More 
studies are needed to further evaluate rare adverse 
events with lokivetmab.

The major limitation of this study is its retrospec-
tive nature. Owners and primary veterinarians were 
actively contacted, yet information was recalled from 
medication records and owner statements related to 
the past, which limits reliability compared to prospec-
tively collected and standardised data. For the same 
reason, injection intervals and medication intake were 
not standardised, complicating the comparability of 
the data.

In conclusion, the current study demonstrates that 
lokivetmab is an effective and safe pruritus treatment 
option for long-term use in cAD under field conditions. 
Additional prospective studies conducted under stan-
dardised settings are necessary to validate our findings. 
Regular follow-up visits conducted by specialists utilis-
ing validated scoring systems can corroborate owners' 
statements and facilitate sample collection for cytologi-
cal investigation and the measurement of ADAs.
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Zusammenfassung
Hintergrund: Lokivetmab, ein caninisierter monoklonaler Antikörper gegen Interleukin (IL)-31, stellt eine wirksame 
Behandlung für den Juckreiz, der im Zusammenhang mit einer caninen atopischen Dermatitis (AD) auftritt, dar.
Ziele: Eine Untersuchung der Wirksamkeit und Sicherheit von Lokivetmab während einer Lanzeitbehandlung, 
die aus drei aufeinanderfolgenden Lokivetmab Injektionen bei atopischen Hunden unter Feldbedingungen be-
stand. Das Ziel der Studie war auch eine Erfassung individueller Faktoren, die die Behandlungsergebnisse und 
Nebenwirkungen beeinflussten.
Tiere: 150 Hunde mit AD.
Materialien und Methoden: Die medizinischen Karteien der Hunde, die mit Lokivetmab behandelt wurden, wur-
den reviewed. Die BesitzerInnen und/oder TierärztInnen wurden bei Bedarf für einen Follow-Up kontaktiert. Eine 
Abnahme des Pruritus Visual Analog Scale (PVAS) Wertes von ≥2 oder ein PVAS Wert von ≤2 nach der Behandlung 
wurden als Therapieerfolg gewertet. Die logistische Regressionsanalyse wurde eigesetzt, um den Einfluss einer 
Vielfalt an Faktoren auf den Ausgang zu untersuchen: Art der AD (Futter versus Umwelt), Alter bei der ersten 
Lokivetmab Injektion, Chronizität der Erkrankung, Dosis und/oder sekundäre Infektion. Jede Nebenwirkung, die 
während der Studienperiode auftrat, wurde festgehalten.
Ergebnisse: Lokivetmab reduzierte den PVAS-Wert bei Langzeiteinsatz (p < 0.01), die Erfolgsrate lag insges-
amt bei 53 von 69 Hunden (77%). Die Wahrscheinlichkeit eines Behandlungsversagens nahm mit Zunahme der 
Behandlungsdauer ab. Keiner der untersuchten Faktoren beeinflusste den Ausgang der Behandlung. Zwölf der 150 
Hunde (8%) zeigten Nebenwirkungen wie gastrointestinale Zeichen oder Lethargie.
Schlussfolgerung und klinische Bedeutung: Lokivetmab scheint eine wirksame und sichere Langzeitbehandlung 
bei Juckreiz von Hunden mit AD zu sein.

摘要
背景: 洛基维特单抗是一种抗白细胞介素 (IL)-31 的犬源化单克隆抗体，可有效治疗犬特应性皮炎 (AD) 相关的瘙痒。
目的: 研究洛基维特单抗在长期治疗期间的疗效和安全性，在临床中对特应性犬至少连续注射三次洛基维特单抗，作为
长期治疗。评估影响治疗结果和不良反应的个体因素。
动物: 150 只AD 患犬。
材料和方法: 审查了接受洛基维特单抗治疗的犬的医疗记录，并根据需要联系主人和/或兽医进行随访。治疗后瘙痒视觉
模拟量表 (PVAS) 评分下降≥2 或 PVAS 评分≤2 被视为治疗成功。使用逻辑回归研究各种因素对结果的影响:AD 类型(食
物与环境)、首次使用洛基维特单抗时的年龄、疾病慢性程度、剂量和/或继发感染。记录研究期间发生的任何不良反应。
结果: 长期使用洛基维特单抗可降低 PVAS 评分(p < 0.01)，成功率为 69 只犬中的 53 只(77%)。随着治疗时间的增加，
治疗失败的概率降低。所研究的所有因素均不影响治疗结果。150 只犬中有 12 只(8%)出现胃肠道症状或嗜睡等不良反
应。
结论和临床意义: 洛基维特单抗似乎是治疗 AD 患犬的一种有效且安全的长期止痒疗法。

Résumé
Contexte: Le lokivetmab, un anticorps monoclonal caninisé dirigé contre l'interleukine (IL)-31, est un traitement 
efficace du prurit associé à la dermatite atopique (DA) canine.
Objectifs: Étudier l'efficacité et l'innocuité du lokivetmab au cours d'un traitement à long terme, défini par au moins 
trois injections consécutives de lokivetmab chez des chiens atopiques dans des conditions de terrain. Évaluer les 
facteurs individuels influençant les résultats du traitement et les événements indésirables.
Animaux: 150 chiens atteints de DA.
Matériels et méthodes: Les dossiers médicaux des chiens traités par lokivetmab sont examinés et les pro-
priétaires et/ou les vétérinaires sont contactés si nécessaire pour le suivi. Une diminution du score de prurit sur 
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l'échelle visuelle analogique (PVAS) de ≥2 ou un score PVAS ≤2 après le traitement sont considérés comme un suc-
cès thérapeutique. Une régression logistique est utilisée pour étudier l'influence de divers facteurs sur le résultat: 
type de DA (alimentation versus environnement), âge lors de la première administration de lokivetmab, chronicité 
de la maladie, posologie et/ou infection secondaire. Tout événement indésirable survenu au cours de la période 
d'étude est enregistré.
Résultats: Lokivetmab réduit le score PVAS avec une utilisation à long terme (p < 0.01), le taux de réussite est de 
53 chiens sur 69 (77%). La probabilité d'échec du traitement a diminué avec l'augmentation de la durée du traite-
ment. Aucun des facteurs étudiés n'influence l’issue du traitement. Douze chiens sur 150 (8%) présente des effets 
indésirables tels que des signes gastro-intestinaux ou de la léthargie.
Conclusion et pertinence clinique: Lokivetmab semble être un traitement anti-prurigineux au long cours efficace 
et sûr pour les chiens atteints de DA.

要約
背景: インターロイキン(IL)-31に対するイヌ化モノクローナル抗体であるLokivetmabは、犬アトピー性皮膚炎(AD)に伴う
掻痒に対して有効な治療薬である。
目的: 本研究の目的は、野外条件下で3回以上のロキベトマブ連続注射を行ったアトピー性皮膚炎犬を対象とし、長期投
与期間中のロキベトマブの有効性および安全性を検討することであった。治療成績および有害事象に影響を及ぼす個々
の因子を評価した。
供試動物: 150頭のAD犬。
材料と方法: ロキベトマブを投与した犬のカルテを検討し、必要に応じて飼い主および/または獣医師に連絡し、経過観察
を行った。治療後、掻痒のVisual Analog Scale(PVAS)スコアが2点以上減少した場合、またはPVASスコアが2点以下で
あった場合を治療成功とみなした。ロジスティック回帰を用いて、ADの種類(食物対環境)、ロキベトマブ初回投与時の年
齢、疾患の慢性化、投与量および/または二次感染といったさまざまな因子が転帰に及ぼす影響を調査した。試験期間中
に発生した有害事象はすべて記録した。
結果: Lokivetmabは長期使用によりPVASスコアを低下させ(p < 0.01)、成功率は69頭中53頭(77%)であった。治療失敗
の確率は治療期間の延長とともに減少した。調査したどの因子も治療成績には影響しなかった。150頭中12頭(8%)に胃腸
症状や嗜眠などの有害事象が認められた。
結論と臨床的意義: LokivetmabはAD犬に対する有効かつ安全な長期かゆみ止め療法であると思われた。

Resumo
Contexto: Lokivetmab, um anticorpo monoclonal caninizado contra a interleucina (IL)-31, é um tratamento eficaz 
para o prurido associado à dermatite atópica canina (DA).
Objetivos: Investigar a eficácia e a segurança do lokivetmab durante o tratamento de longo prazo definido como 
pelo menos três injeções consecutivas de lokivetmab em cães atópicos em condições de campo. Avaliar fatores 
individuais que influenciam o resultado do tratamento e eventos adversos.
Animais: 150 cães com DA.
Materiais e Métodos: Os prontuários dos cães tratados com lokivetmab foram revisados, e os tutores e/ou 
veterinários foram contactados conforme necessário para acompanhamento. Uma diminuição da pontuação da 
Escala Visual Analógica de prurido (PVAS) em ≥2 ou uma pontuação PVAS ≤2 após o tratamento foram consid-
erados como sucesso do tratamento. Utilizou-se regressão logística para investigar a influência de uma variedade 
de fatores no resultado: tipo de DA (alimento versus ambiente), idade na primeira administração de lokivetmab, 
cronicidade da doença, dosagem e/ou infecção secundária. Qualquer evento adverso que tenha ocorrido durante o 
período do estudo foi registrado.
Resultados: O uso de Lokivetmab a longo prazo foi capaz de reduzir a pontuação PVAS (p < 0.01), a taxa de suc-
esso foi de 53 de 69 cães no total (77%). A probabilidade de falha do tratamento diminuiu com o aumento da 
duração do tratamento. Nenhum dos fatores investigados influenciou o resultado do tratamento. Doze cães de 150 
(8%) apresentaram eventos adversos, como sinais gastrointestinais ou letargia.
Conclusão e Relevância Clínica: Lokivetmab parece ser uma terapia anti-prurido eficaz e segura a longo prazo 
para cães com DA.

Resumen
Introducción: Lokivetmab, un anticuerpo monoclonal caninizado contra la interleuquina (IL)-31, es un tratamiento 
eficaz para el prurito asociado con la dermatitis atópica canina (AD).
Objetivos: Investigar la eficacia y seguridad de lokivetmab durante el tratamiento a largo plazo definido como al 
menos tres inyecciones consecutivas de lokivetmab en perros atópicos en condiciones de campo. Evaluar los fac-
tores individuales que influyen en el resultado del tratamiento y los eventos adversos.
Animales: 150 perros con DA.
Materiales y métodos: Se revisaron los historiales clinicos de los perros tratados con lokivetmab y se contactó a 
los propietarios y/o veterinarios según fuera necesario para el seguimiento. Una disminución de la puntuación de la 
Escala Visual Análoga (PVAS) del prurito de ≥2 o una puntuación de PVAS ≤2 después del tratamiento se consid-
eraron como éxito del tratamiento. Se utilizó una regresión logística para investigar la influencia de una variedad de 
factores en el resultado: tipo de AD (alimento versus ambiente), edad en la primera administración de lokivetmab, 

 13653164, 2024, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/vde.13286, W

iley O
nline L

ibrary on [20/05/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



      |  693
Veterinary Dermatology

LONG-TERM LOKIVETMAB IN ATOPIC DOGS

cronicidad de la enfermedad, dosis y/o infección secundaria. Se registró cualquier evento adverso que ocurrió du-
rante el período de estudio.
Resultados: Lokivetmab redujo la puntuación PVAS con el uso a largo plazo (p < 0.01), la tasa de éxito fue de 53 de 
69 perros en total (77%). La probabilidad de fracaso del tratamiento disminuyó con el aumento de la duración del 
tratamiento. Ninguno de los factores investigados influyó en el resultado del tratamiento. Doce perros de 150 (8%) 
mostraron eventos adversos como signos gastrointestinales o letargo.
Conclusión y relevancia clínica: Lokivetmab parece ser una terapia antipruriginosa eficaz a largo plazo y segura 
para perros con AD.
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