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Shortened immunotherapy dose-escalation saves time,
but is it safe? A case-control study comparing the rates
of adverse reactions between conventional and fast-
escalation subcutaneous immunotherapy protocols
during the induction phase
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Background - Allergen immunotherapy (AIT) is the only intervention believed to change the course of atopic dis-
eases. As dogs appear to have fewer severe adverse events (AEs) compared to people receiving AlT, a pro-
longed dose-escalation induction phase might not be needed.

Objectives — To report the incidence and characteristics of AEs induced by a fast-escalation subcutaneous
immunotherapy (f-SCIT) protocol compared to a conventional (c-SCIT) regimen.

Animals — One hundred dogs treated with either f- SCIT (Centre 1, 50 dogs) or ¢-SCIT (Centre 2, 50 dogs).

Methods and materials — A case-control study retrospectively evaluating AEs during the induction of AIT. We
determined the incidence and type of AEs in each SCIT group; we also assessed factors such as self-limitation
and the need for AE-associated protocol changes.

Results — Twelve of 100 dogs (12%) developed a SCIT-attributable AE during the induction phase, with one dog
having a local and 11 having systemic reactions (nine Grade |, two Grade II, none of grades Il or IV). Dogs treated
with the f-SCIT had a significantly higher rate of AEs (11 of 50; 22%) compared to those receiving the ¢c-SCIT (one
of 50; 2%). Most of the AEs (10 of 11; 91%) in the f-SCIT group were mild and self-limiting.

Conclusions and clinical importance — The induction phase of f-SCIT is simpler, and the maintenance phase is
reached faster than that of the c-SCIT. Despite its higher rate of AEs than with the c-SCIT regimen, the majority
of f-SClIT-associated AEs were mild and self-limiting. Whether or not this f-SCIT protocol leads to a faster time-to-

efficacy needs to be determined.

Introduction

Allergen immunotherapy (AIT) is currently the only speci-
fic therapy of allergic diseases believed to modify and
change their course.”? Immunotherapy has been
reported as beneficial in over two-thirds of treated dogs
with atopic dermatitis (AD).3'? In atopic dogs, as in
humans, conventional AlT protocols consist of a slow and
progressive dose-escalation (i.e. an “induction” period)
before reaching the maintenance phase. This slow dose-
escalation, which derives from the standard practice of
subcutaneous immunotherapy (SCIT) in humans, has the
primary objective of reducing the risk of development of
severe acute adverse events (AEs) that have the potential
to be fatal.”

In humans, systemic AEs resulting from SCIT are rare:
they are reported in 2-5% of people with a fatality rate of
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approximately 1:2-2.5 million injections.”'® In the veteri-
nary literature, AEs have been reported in 2-73% of dogs
receiving SCIT, and the AE development rate has varied
between protocols and administration methods.*®17-2°
However, most reported AEs resulting from conventional
SCIT in dogs have been reported as temporary, mild-to-
moderate in nature and responsive to a decrease in the
SCIT volume.*917:18:29 |nterestingly, in two placebo-con-
trolled studies, the rate of AEs was similar between dogs
receiving placebo [seven of 39 (18%)] or the active SCIT
[38 of 414 (9%)]."7'®

As a result of the mild nature of the post-immunother-
apy AEs reported in atopic dogs, one should — at least in
theory — be able to inject dogs with the high maintenance
doses of AIT more rapidly. Indeed, one retrospective
study reported only one local reaction in 185 dogs receiv-
ing monthly injections of calcium phosphate-adjuvanted
SCIT after skipping the induction phase; unfortunately,
there were only a few details on the influence of concur-
rent medications and a control group was not available.?’
Theoretically, a shorter time to reach the maintenance
AIT dose might lead to a faster onset of treatment

© 2020 ESVD and ACVD, Veterinary Dermatology, 31, 454-e120.


https://orcid.org/0000-0003-2772-9144
https://orcid.org/0000-0003-2772-9144
https://orcid.org/0000-0003-2772-9144
https://orcid.org/0000-0003-1399-0034
https://orcid.org/0000-0003-1399-0034
https://orcid.org/0000-0003-1399-0034
mailto:

benefit. Hypothesizing that a fast dose-escalation SCIT (f-
SCIT) would have similar AE rates and severity grades
compared to a conventional (c-SCIT) regimen, we modi-
fied our SCIT protocol to reduce the duration of the induc-
tion phase. Herein we report the results of a case-control
study comparing the rate and types of AEs in f- versus c-
SCIT protocols in dogs with AD.

Methods and materials

Study design

This study was a retrospective, two-centre, case-control study. The
medical records of two specialized dermatology centres (Raleigh, NC
and Boston, MA, USA) were searched for dogs with AD treated with
SCIT with allergens purchased from the same company [ALK-Abello
(ALK); Round Rock, TX, USA) in the same period (January 2017 to
April 2019)

Interventions

We first established a case group that consisted of dogs treated
with f-SCIT using allergens purchased from ALK in the first centre.
This protocol had a shortened induction phase that lasted only four
weeks (Table 1). The control group consisted of dogs treated with
c- SCIT using ALK allergens at the second centre. In the c-SCIT
group, the AIT protocol, done according to the manufacturer’s rec-
ommendations, included a long induction phase with three vials of
increasing allergen concentrations in an aqueous solution injected
over a period lasting up to 20 weeks (Table 1). In both centres
located in the northeastern United States, most patients were pol-
ysensitized and experienced year-round clinical signs with or with-
out seasonal exacerbations. Allergen testing was done throughout
the year, preferentially in the season of allergy flares. Generally,
the allergen selection for SCIT was based on allergens deemed
positive by intradermal £+ immunoglobulin (Ig)E serological tests;
the AIT was started shortly after the results of the tests were
available.

A dermatological technician gave the first SCIT injection in-clinic,
and dogs were monitored for 30min. All other injections were given
at home by the owner. At the appointment when the first injection
was given, the owners were educated about the expected AEs (e.g.
a mild increase in itch after the injections), and were instructed to
contact the dermatologist immediately in case of AE development.
Furthermore, clinic-specific handouts about AEs were given to all cli-
ents. Re-evaluation visits at both centres were scheduled every two
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to four months after starting the SCIT. At these re-evaluations, the
tolerance to SCIT injections was discussed and owners were ques-
tioned about any signs of AEs.

Study subjects
We included dogs diagnosed with AD in the two specialty clinics
based on the following criteria.

Inclusion criteria:

e AD diagnosed based on classic clinical signs and exclusion of
other pruritic skin diseases; and,

e An age of AD onset between six months and 5 years; and,

e Aroutine flea and tick prevention; and,

e A SCIT based on results from allergen-specific IgE serology or
intradermal test; and,

e A follow-up until the first re-evaluation after reaching the AIT
maintenance phase.

Exclusion criteria:

e Presence of sole atopic otitis, urticaria or angioedema; or,
e Signs of AD controlled solely with a diet change; or,
e SCIT with mold-containing multiple vials

Anti-allergic treatment

For all dogs, anti-allergic medications were prescribed by the special-
ists and were kept unchanged during the induction phase. Their use
was recorded based on medical records, prescription and billing infor-
mation of the specialty clinics. Over-the-counter medications such as
H1R antihistamines were added based on medical records. As anti-al-
lergic medication can reduce type | hypersensitivity reactions, we
pre-planned two subgroups of subjects. The treatment subgroup |
(TS1, i.e. "noninterfering treatment”) encompassed dogs receiving
recommended or approved dosages of anti-allergic drugs already
shown not to reduce type | hypersensitivity reactions such as intra-
dermal histamine injections.???* These drugs were ciclosporin,
oclacitinib and lokivetmab used alone or in combination. The second
subgroup (TS2, i.e. “interfering treatment”) was composed of dogs
receiving anti-allergic drugs known to reduce intradermal histamine
reactions. In TS2, we included oral glucocorticoids and H1R antihis-
tamines,?* and did not include topical glucocorticoids that were used
as needed on a limited body surface area, as precise data on the fre-
guency of application, the area treated and amount used were usually
missing.

Table 1. Comparison between the ALK (ALK-Abello; Round Rock, TX, USA) fast-escalation subcutaneous immunotherapy (f-SCIT) and ALK con-

ventional (c-SCIT) protocols

Fast-escalation

SCIT Conventional SCIT
Vial 3 Vial 1 Vial 2 Vial 3
Day mL Day mL Day mL Day mL
Induction 0 0.10 3-4 0.10 25-35 0.05 60-92 0.05
7 0.20 6-8 0.20 29-42 0.10 67-100 0.10
14 0.40 9-12 0.30 33-49 0.20 74-108 0.20
21 0.80 12-16 0.40 37-56 0.35 81-116 0.35
28 1.00 15-20 0.55 41-63 0.50 88-124 0.50
18-24 0.70 45-70 0.60 95-132 0.60
21-28 0.85 49-77 0.70 102-140 0.70
53-84 0.85
Maintenance vial 3 q 14d 1.00 q14-21d 0.75
Maintenance reached (day) 28 102-140

ALK SCIT is an aqueous solution with 0.4% phenol. Vial 1: 100-200 PNU, 1:20,000 w/v; Vial 2: 1,000-2,000 PNU, 1:2,000 w/v; Vial 3: 10,000~

20,000 PNU, 1:200 w/v.
d days, g every, w/v weight per volume.
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Table 2. Grading scale for allergen immunotherapy (AlT)-induced local and systemic adverse events (AEs) in animals

Systemic adverse event (SR)
Local adverse

event (LR) Grade | Grade Il

Grade Il Grade IV

Localized One organ system

cutaneous affected OR any of the signs listed below
reaction
localized pruritus Cutaneous Cutaneous
at injection site generalized pruritus
or or or
swelling of Upper respiratory Lower respiratory
injection site rhinitis cough, wheezing
or or or
infection/abcess at  cough Gastrointestinal
injection site or vomiting, oedema

Conjunctival

erythema, pruritus,
tearing

or

Other

lethargy, anorexia,
nausea

More than one organ system affected

Anaphylaxis Any of the signs listed below, Death
concurrent signs of grade | and Il are possible

Upper respiratory

urticaria, flushing, angioedema (not oral) laryngeal, tongue oedema

or
Lower or Upper respiratory
respiratory failure

or

Cardiovascular
hypotension, hypertension

Medication scores

In order to normalize the accounting of anti-allergic drugs between
dogs, we used the medication score (MS) proposed by Gonzales
et al* In this scheme, 1 mg prednisone/prednisolone/methylpred-
nisolone, 5 mg ciclosporin, 0.5 mg oclacitinib, 2 mg hydroxyzine and
1 mg cetirizine (all oral dosages per kg per day) were considered
equivalent and worth one daily point. If ciclosporin was used in com-
bination with ketoconazole, both daily dosages were added, and the
sum was converted into points based on 5 mg/kg being equal to one
point. To this scheme, we also considered 2 mg/kg lokivetmab every
four weeks to be worth one daily point. The total MS for all drugs and
each specific drug were calculated. The total MS for the anti-allergic
medications was reported as daily averages for all drugs that the
dogs received. If drugs were given only every other day or less fre-
quently, the MS was divided by the number of days on which the
medication was taken.

Adverse event classification

Adverse events of SCIT were recorded and graded during the induc-
tion phase of each SCIT protocol. We divided AEs into local (LR) and
grade |-V systemic reactions (SR), as first proposed by the World
Allergy Organization.'*?%2¢ This scheme was modified as an easy-to-
use tool for veterinary medicine and applied retrospectively to the
reported AEs (Table 2).

Causality scale

We used the MOdified NARanjo Causality Scale to provide a safety
report (MONARCSI) score for each AE at each time to assess
the probability of SCIT causation (Appendix S$1).2728 This score
weighted and reformulated the 10 original Naranjo score questions
and was considered more applicable to the situation in veterinary
medicine.?®

Rates of adverse events

The primary outcome measures were the incidence and type of AEs
in dogs of each SCIT treatment group. The secondary outcome mea-
sures were the proportion of AEs that were self-limiting (i.e. medica-
tions were not needed to treat the AE) or that led to a change in
the AIT protocol (termination, injection frequency or dosing). Finally,
we recorded the breed types and the body weights of dogs experi-
encing AEs to evaluate the potential risk for smaller dogs of develop-
ing SCIT reactions, as, for example, small-breed dogs appear to
suffer from vaccine-induced ischaemic dermatopathies more than
large-breed dogs.?®
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Statistics.

As we hypothesized that the f-SCIT had a similar rate and grade of
AEs than those of the ¢-SCIT protocol, we used two-tailed Fisher's
exact tests to compare all categorical parameters between treatment
regimens (https://www.graphpad.com/quickcalcs/contingency?/;
page last accessed on April 30, 2020). Continuous data, like the age
of the dogs and the medication scores for each of the treatment sub-
groups, were first tested for a normal distribution (https://
www.socscistatistics.com/tests/kolmogorov/default.aspx; page last
accessed on April 29, 2020) and compared, between the two treat-
ment groups using a parametric, two-tailed Student’s t-test for nor-
mally distributed data (https://www.graphpad.com/quickcalcs/ttest1/
; page last accessed on April 30, 2020). When data were not normally
distributed, we compared them with the two-tailed Wilcoxon—Mann—
Whitney U-test (https://www.socscistatistics.com/tests/mannwhit
ney/default2.aspx; page last accessed on April 30, 2020). We defined
the level of statistical significance as P < 0.05.

Results

Study subjects

We retrospectively included 100 dogs from two specialty
centres. Fifty dogs each were treated with the ALK f-SCIT
(Centre 1) or c-SCIT (Centre 2; details of all cases are
shown in Appendix S2).

There were two notable differences between the two
centers SCIT protocol groups. First, the mean age of the
dogs receiving the ¢-SCIT was significantly higher com-
pared to that of dogs from the f-SCIT group (two-tailed
Wilcoxon—-Mann-Whitney U-test; P = 0.0018). Secondly,
there were fewer small-breed and more giant-breed dogs
— and thus, a higher body weight — in the ¢-SCIT group
than in the f-SCIT group (two-tailed unpaired Student’s t-
test; P = 0.0014, respectively) (Appendix S3).

Anti-allergic treatment and medication scores

In order to account for potential drug interference that
could affect the rates of AEs, we compared the anti-aller-
gic drugs prescribed during the SCIT induction phase
between the two groups (Table 3). There were several
noteworthy differences between them: first, the
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Table 3. Numbers and percentages of dogs that received anti-allergic drug treatment during the subcutaneous immunotherapy (SCIT) induction
phase, medication scores are listed for each treatment protocol (f-SCIT, fast-escalation; c-SCIT, conventional)

Anti- TS TS2

allergic  Noninterfering  Interfering ~ Oral H1R

Tx T Tx glucocorticoids  antihistamines  Oclacitinib
Total#  #(%) MS #1(%) MS #1(%) MS

Topical g

Ciclosporin  Lokivetmab  lucocorticoids

MS #(%) MS  #(%) MS #(%) MS  #(%) MS  #(%)

f-SCIT 50 46(92)a 1.0 40(80) b 1.0 4(8) 0.6
c-SCIT 50 31(62)a 12 21(42)b 12 6(12) 0.9

0.5 2(4) 1.6 16 (32) 1.0¢c 16(32)d 11 11(22) 1.0 7014)
0.2 3(6) 22 17 (34) 12¢ 3(6)d 1.2 4(8) 1.0 11(22)

Significance levels (P-values): a, 0.0006; b, 0.0002; ¢, 0.0200; d, 0.0017. Comparisons for oral glucocorticoids and H1R antihistamines were not
made owing to a small number of dogs. Daily medication scores are shown as medians.
H1R type 1 histamine receptor, MS medication scores, TS treatment subgroup, Tx treatment.

proportions of dogs treated with either anti-allergic, “non-
interfering” drugs or ciclosporin were significantly lower
in the c-SCIT group (Table 3). Secondly, although the pro-
portion of dogs receiving oclacitinib was similar between
the two groups, on average, a significantly higher oclac-
itinib dose was prescribed in the ¢-SCIT group. Impor-
tantly, the proportion of dogs treated with drugs
“interfering” with type | immediate allergic reactions and
the medication score of TS2 drugs was not significantly
different between the two groups (P> 0.05; unpaired Stu-
dent’s ttest for normally distributed data and Wilcoxon—
Mann-Whitney U-test for nonparametric data).

Rates of adverse events

Altogether, 12 of 100 dogs (12%) experienced at least
one reported SClT-attributable AE during the induction
phase (Table 4). Among these, there was one LR with
focal pruritus at the injection site in a dog receiving f-SCIT.
The other 11 reactions were SRs: nine were of Grade |
and two of Grade Il (Table 4); grade Ill-to-IV severe SRs
were not observed.

The prevalence of AEs, that of SRs and that of Grade |
SRs, was significantly higher in dogs receiving the f-SCIT
than in those treated with the ¢c-SCIT protocol (Table 4); in
the latter group, LRs and Grade | SRs were not seen.

Using the MONARCSI causality scale, eight of 11
(73%) AEs in the f-SCIT group were considered “cer-
tain”, two of 11 (18%) “likely” or “likely-to-certain”, and
one of 11 (9%) “plausible” (Appendix S4). Likewise, the
single AE in the ¢-SCIT group was considered “likely".
The most common SR observed was increased general-
ized pruritus, with or without erythema, shortly after a
SCIT injection (six of 11, 556%). The second most com-
mon AE was an acute erythematous dermatitis, often
present on the ventrum (three of 11, 27%). Grade Il reac-
tions included swelling and erythema of the paws and the
periocular area in combination with vomiting (one dog in
the f-SCIT group) and acute vomiting 30 min after an
injection in one dog in the c-SCIT group.

Of importance are the observations that all SRs were
seen in dogs in the TS1 (“noninterfering treatment”)
group, and that none of the dogs treated with oral gluco-
corticoids experienced any AE (AppendixS4). By contrast,
topical glucocorticoids and H1R antihistamines did not
prevent AEs, as two dogs treated with the former exhib-
ited an SR, and the dog experiencing the single LR had
received cetirizine (Appendix S4). Importantly, all reported
reactions in the f-SCIT group were self-limiting, as they
did not require any further treatment. The SR Grade I
(vomiting) in the c-SCIT group was treated symptomati-
cally.

© 2020 ESVD and ACVD, Veterinary Dermatology, 31, 454-e120.

The SCIT protocol was modified in 10 of 12 dogs (83%)
after they experienced an AE, and this was done by a
slower increase of the SCIT volume injected. In 11 of 12
dogs (92%), the final concentration of SCIT was reached.
In the dog experiencing the Grade Il SR in the f-SCIT
group, the maintenance dose administered was half of
the usual volume (Appendix S4). After experiencing a
SClIT-attributable AE and a follow-up with the veterinarian,
three dogs (all Grade | SR) in the f-SCIT group were pre-
scribed a prophylactic treatment to prevent further AEs:
oral H1R antihistamines were given the day before, the
day of and the day after the injection and no additional
AEs were noted.

We also evaluated whether small-breed dogs were at a
higher risk of developing a SCIT-induced AE. The preva-
lence of AEs was not significantly different between dog
breed types, as two of 15 (13%) small-, three of 31 (10%)
medium- and six of 38 (15%) large-breed dogs had a
SCIT-attributable AE (P = 1.000, two-tailed Fisher's exact
test for all comparisons) (Appendix S3); none of the giant-
breed dogs suffered an AE. The mean weight of dogs
with an AE was 24 kg.

Discussion

In this case-control study the rate of AEs in the f-SCIT pro-
tocol (22%) was significantly higher compared to the c-
SCIT (2%) group. Importantly, almost all AEs in dogs trea-
ted with the f-SCIT were mild (LR or Grade | SR) and self-
limiting (nine of 10, 90%). Moreover, the single AE
reported in dogs treated with the ¢-SCIT was a Grade |l
SR consisting of vomiting requiring treatment; this obser-
vation shows that the risk for severe systemic AEs is not
eliminated by an extension of the induction phase of AlT.
In our study, the variation in the rate of total AEs
between groups was similar to that historically reported
for SCIT studies, ranging from 0.5 to 73%.4%"7721 Like-
wise, the AEs described herein are of a severity similar to
those reported in the veterinary literature, with the major-
ity of AEs being LRs or mild SRs with occasional cases of
urticaria, angioedema and gastrointestinal AEs.*%17-21
We did not observe any severe grade lll-to-IV SRs, and
there is only one other publication that reports the occur-
rence of SCIT-induced anaphylaxis in a single dog."® This
reduced risk of severe reaction after SCIT in dogs should
be contrasted with that in humans where AEs are more
severe, and the fatality rate is 1:2-2.5 million injections.
One explanation of the increased severity of AEs in
humans undergoing AIT treatment compared to dogs
might be the allergic disorder being treated. In people,
AlT is infrequently used in patients with AD, by contrast
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Table 4. Number of dogs, percentages and types of adverse events (AEs) reported during subcutaneous immunotherapy (SCIT) induction for

each treatment protocol (f-SCIT, fast-escalation; c-SCIT, conventional)

Total AEs LR Total SR SR grade | SR grade Il SR grade IlI-IV
Total # #(%) #(%) #(%) #(%) #(%)
f-SCIT 50 11(22)a 1(2) 10(20) b 9(18)c 1(2) 0(0)
c-SCIT 50 1(2)a 0(0) 12)b 0(0)c 1(2) 0(0)
Total 100 12(12) 1(1) 11(11) 9(9) 2(2) 0(0)

Significance level (P-values): a, 0.0038; b, 0.0078; c, 0.0026.
LR local reactions, SR systemic reactions.

to its recommendation for the prevention of the recur-
rence of signs of allergic rhinitis, asthma and insect
venom hypersensitivities, in which usually more severe
and often life-threatening clinical signs already are pre-
sent in the disease being treated with AIT.30

The advantages of this fast-escalation SCIT are the sim-
plification of the induction protocol with a resulting poten-
tial improvement of the owners’ adherence to therapy.
The prescribed frequency of medications is known to
affect the adherence to taking the drug or administering it
to a dog.®?32 Even though most studies compared once-
daily to multiple doses per day, we speculate that four
weeks of weekly dose increases in the f-SCIT protocol
should have a greater client adherence compared to the
more complex and longer ¢-SCIT in which dosages are
increased every three to seven days for three months.
We expect that a longer induction phase should result in a
lower adherence as a consequence of missed or delayed
injections in the classic ¢-SCIT. In addition, the f-SCIT pro-
tocol might lead to a potential speeding up of the onset of
AIT efficacy compared to more standard regimens. An
assessment of the effectiveness of f-SCIT was not deter-
mined herein, yet it warrants further investigations.

In this study, and to help standardize the assessment
of animal AlT-induced AEs in the future, we proposed the
use of an AE scoring system modified from the World
Allergy Organization.'162526 Besides this, we also
selected a modified Naranjo score, as some questions in
its original version were deemed not practical or relevant
for veterinary medicine; for example, questions such as
drug blood concentrations known to be toxic would never
be scored positively, so the highest score would never be
achieved. Similar questioning of the appropriateness of
this drug probability was the reason behind the publica-
tion of the MQOdified NARanjo Causality Scale that modi-
fied the 10 original questions and incorporated a different
weighting for nine questions.?”"?8 In the present study,
we used a medication score modified and expanded from
that published previously to document the daily drug
dosages received by the dogs.* This scoring system,
which is on a continuous scale, permitted greater preci-
sion in the grading of the drug used, by contrast to previ-
ously published scores that were more categorical and
that we deemed less pertinent for our study.3*3°

A limitation of our approach was its retrospective
design, which relied on owners for the detection and
reporting of mild and self-limiting AEs; this could have led
to missed AEs and incorrectly lower our estimation of the
true incidence of AEs during any of the two SCIT proto-
cols used. We attempted to limit confounding factors
caused by our two centerdesign by using clinics in the
same geographical region, thus assuming them to have
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the same dog population, the same seasons and the
same AIT manufacturer. All SCIT injections were started
in the same two-year time frame and the follow-up was
provided by Dermatologists or dermatology residents. In
spite of such similarities, we cannot exclude that differ-
ences between the two centers in the client communica-
tion and reporting of AEs might have occurred.

Another factor that may have affected the accuracy of
our data involves the somewhat artificial classification of
anti-allergy drugs as either 'noninterfering” or “interfer-
ing”, which was extrapolated from the inhibition potential
of each drug on intradermal histamine injections.?>2* As
such, dogs treated with drugs that inhibit pruritus such as
lokivetmab, oclacitinib and ciclosporin, were grouped into
the TS1 “noninterfering” treatment subgroup. Regret-
tably, there is no specific information to help us deter-
mine if, or to what extent, these drugs have the potential
to inhibit or diminish the severity of AEs in SCIT-treated
dogs. Nevertheless, as we identified dogs treated with
each of these three drugs, or a combination thereof, that
experienced grade | and Il SRs such as generalized pruri-
tus, it is unlikely that misclassification of these drugs in
the wrong subgroup occurred. Finally, one could question
the accuracy of the medication score used in this retro-
spective study. We relied on the pet owners to report the
use and dosage of over-the-counter medication, such as
antihistamines. However, as all prescription-requiring
medications were approved by the specialty clinician, we
could use the medical record, as well as the billing record,
to provide accurate data about the medication prescribed
and — hopefully — used by the pet owner.

In summary, we showed that a fast-escalating SCIT proto-
col led to the development of AEs in 22% of treated dogs,
with mild and self-limiting signs occurring most often, some-
times as soon as the first or second injection. Accordingly,
when using f-SCIT protocols, clients should be advised to
monitor dogs closely for any mild increase in pruritus and
erythema, and to report these to the dermatologist.

Even though the prevalence of AEs was higher in the f-
SCIT group, the mild nature of these AEs and their ability
to resolve spontaneously should prompt further studies
to determine if this shortened protocol results in a faster
time-to-benefit of AIT.
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Contexte - L'immunothérapie allergénique (AIT) est le seul moyen supposé capable de changer |'évolution
des maladies atopiques. Les chiens semblent avoir peu d'effets secondaires (AEs) comparé a I'homme,
une phase d'induction a doses croissantes pourrait &tre inutile.
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Objectifs — Décrire I'incidence et les caractéristiques des AEs dus a I'immunothérapie sous cutanée a
induction rapide (f-SCIT) comparé a un traitement conventionnel (c-SCIT).

Sujets - Cent chiens traités soit par f-SCIT (Centre 1, 50 chiens) ou ¢-SCIT (Centre 2, 50 chiens).

Matériels et méthodes — Une étude controle rétrospective évaluant les AEs au cours de l'induction de
AIT. Nous avons déterminé I'incidence et le type d'AEs dans chaque groupe SCIT ; nous déterminons aussi
les facteurs tels que la guérison spontanée et le besoin de changer les protocoles associés aux AE.
Résultats — Douze des 100 chiens (12%) ont développés des AE attribuables a SCIT au cours de la phase
d'induction, avec réaction locale chez un chien et réactions systémiques chez 11 chiens (neuf Grade |, deux
Grade I, aucun grades Ill ou V). Les chiens traités avec f-SCIT avaient un taux significativement plus élevé
d'AEs (11 sur 50; 22%) comparé a ceux recevant ¢-SCIT (un sur 50; 2%). La plupart des AEs (10 sur 11;
91%) dans le groupe f-SCIT étaient modérés et spontanément controlés.

Conclusions et importance clinique — La phase d’induction de f-SCIT est simple et la phase de mainte-
nance est atteinte plus rapidement que celle de ¢-SCIT. Malgré leur taux élevé, la majorité des AEs
associés a f-SCIT étaient modérés et auto-résolutifs. Il faut encore déterminer si ce protocole meéne a une
efficacité clinique plus rapide.

RESUMEN

Introduccion - la inmunoterapia con alérgenos (AIT) es la Unica intervencidn que se cree que cambia el
curso de las enfermedades atdpicas. Dado que los perros parecen tener menos eventos adversos graves
(AEs) en comparacion con las personas que reciben AlT, es posible que no sea necesaria una fase de
induccién de aumento de dosis prolongada.

Objetivos - reportar la incidencia vy las caracteristicas de los AEs inducidas por un protocolo de inmunotera-
pia subcutanea escalonada rapida (f-SCIT) en comparacién con un régimen convencional (c-SCIT).
Animales - Cien perros tratados con f-SCIT (Centro 1, 50 perros) o ¢-SCIT (Centro 2, 50 perros).

Métodos y materiales — un estudio de casos con controles que evalud retrospectivamente los AEs dur-
ante la induccién de la AIT. Determinamos la incidencia y el tipo de AEs en cada grupo de SCIT; también
evaluamos factores como la autolimitacion y la necesidad de cambios de protocolo asociados a AEs.
Resultados - doce de 100 perros (12%) desarrollaron un AE atribuible a SCIT durante la fase de induccidn,
con un perro con reacciones locales y 11 con reacciones sistémicas (nueve de grado |, dos de grado Il, nin-
guno de grado Il o IV). Los perros tratados con f-SCIT tuvieron una tasa significativamente mayor de AEs
(11 de 50; 22%) en comparacién con los que recibieron ¢-SCIT (uno de 50; 2%). La mayoria de los AEs (10
de 11;91%) en el grupo de f-SCIT fueron leves y autolimitantes.

Conclusiones e importancia clinica - la fase de induccién de la f-SCIT es mas simple y la fase de mante-
nimiento se alcanza mas répido que con la ¢c-SCIT. A pesar de su mayor tasa de AEs que con el régimen de
¢-SCIT, la mayoria de los AEs asociados con la f-SCIT fueron leves y autolimitantes. Se debe determinar si
este protocolo f-SCIT induce tratamiento efectivo mas rapido.

Zusammenfassung

Hintergrund - Die Allergenimmuntherapie (AlT) ist die einzige Intervention, von der man glaubt, dass sie
den Verlauf der atopischen Erkrankung beeinflussen kann. Da Hunde scheinbar weniger Nebenwirkungen
(AEs) als Menschen, die AIT erhalten, haben, konnte es moglich sein, dass eine verlangerte Dosis-Eskalati-
ons Induktionsphase nicht bendtigt wird.

Ziele - Ein Bericht Uber das Auftreten und die Charakteristika der AEs, die durch das Protokoll einer subku-
tanen Schnell-Eskalations Immuntherapie (f-SCIT) im Vergleich zu einem konventionellen (c-SCIT) Regime
ausgelost werden.

Tiere — Einhundert Hunde, die entweder mit f-SCIT (Zentrum 1, 50 Hunde) oder ¢-SCIT (Zentrum 2, 50
Hunde) behandelt wurden.

Methoden und Materialien - Eine Fall-Kontrollstudie, die retrospektiv die AEs wahrend der Induktions-
phase des AIT evaluierte. Wir bestimmten die Haufigkeit und den Typ der AEs einer jeden SCIT Gruppe;
wir erfassten ebenso Faktoren wie Selbst-Limitierung und den Bedarf einer AE-assoziierten Protokollande-
rung.

Ergebnisse — Zwolf von 100 Hunden (12%) entwickelten SCIT-zuordenbare AEs wahrend der Einleitungs-
phase, wobei ein Hund eine lokale und 11 eine systemische Reaktion hatten (neun Grad |, zwei Grad |l,
keine Grad Il oder IV). Hunde, die mit einer f-SCIT behandelt wurden, hatten eine signifikant hohere Rate
an AEs (11 von 50; 22%) im Vergleich zu jenen, die c-SCIT erhielten (einer von 50; 2%). Die meisten AEs
(10von 11; 91%) in der f-SCIT Gruppe waren mild und selbstlimitierend.

Schlussfolgerungen und klinische Bedeutung - Die Einleitungsphase von f-SCIT ist einfacher und die
Erhaltungsphase wird rascher erreicht als mit c-SCIT. Trotz der hoheren Zahlen an AEs mit dem c-SCIT
Regime, waren die Mehrheit der f-SCIT-assoziierten AEs mild und selbstlimitierend. Ob das f-SCIT Protokol
zu einem rascheren Wirkungseintritt flhrt, muss noch bestimmt werden.

el119 © 2020 ESVD and ACVD, Veterinary Dermatology, 31, 454-e120.
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Resumo

Contexto - A imunoterapia com alérgenos (ITA) é a Unica intervengao em que se acredita que seja possivel
modificar curso das doengas atépicas. Como os caes parecem apresentar menos eventos adversos graves
(EAs) em comparagao com pessoas que recebem ITA, uma fase de indugao com escalonamento de dose
prolongada pode nao ser necessaria.

Objetivos - Relatar a incidéncia e as caracteristicas dos EAs induzidos por um protocolo de imunoterapia
subcutanea de escalonamento rapido (f-SCIT) em comparagao com um regime convencional (c-SCIT).
Animais - Cem caes tratados com f-SCIT (Centro 1, 50 caes) ou ¢-SCIT (Centro 2, 50 caes).

Meétodos e materiais - Um estudo de caso-controle avaliando retrospectivamente EAs durante a indugao
de ITA. Determinamos a incidéncia e o tipo de EAs em cada grupo SCIT; também avaliamos fatores como
autolimitagao e a necessidade de mudangas no protocolo associado ao EA.

Resultados - Doze de 100 caes (12%) desenvolveram um EA atribuivel a SCIT durante a fase de indugao,
com um cao tendo uma reagao local e 11 tendo reagoes sistémicas (nove Grau |, dois Grau Il, nenhum dos
graus Il ou IV). Os caes tratados com o f-SCIT tiveram uma taxa significativamente maior de EAs (11 de
50; 22%) em comparagao com aqueles que receberam o ¢-SCIT (um de 50; 2%). A maioria dos EAs (10 de
11; 91%) no grupo f-SCIT foram leves e autolimitados.

Conclusoes e importancia clinica - A fase de indugao do f-SCIT é mais simples, e a fase de manutengao
¢ alcangada mais rapidamente que a do ¢c-SCIT. Apesar de sua taxa mais alta de EAs do que com o regime
¢-SCIT, a maioria dos EAs associados a f-SCIT foram leves e autolimitados. Se este protocolo f-SCIT leva
ou nao a um tempo de eficacia mais répido, precisa ser determinado.

© 2020 ESVD and ACVD, Veterinary Dermatology, 31, 454-e120. e120



Supplementary Material 1: listed are the modified MONARCSI score questions
used in our study and information about grading and calculation of the final
MONARCSI score

MONARCSI causality scale: Questionnaire adapted to SCIT-induced AEs in
dogs

Fill in “Y” for “Yes”, “N” for “No” or “NA” for “not applicable/unknown” for the
guestions 1-9, and summarize the AEs in the question 9.

1. Is this adverse event consistent with a significant safety event
associated with SCIT use?

2. Are there previous reports of this adverse reaction with SCIT,
which support a causal relationship?

3. Is the adverse event onset temporarily associated the use of
SCIT?

4. |Is the adverse event consistent with the mechanism of action of
SCIT?

5. Did the adverse event resolve or improve when the SCIT was
discontinued?

6. Did the adverse event recur when the SCIT was re-administered?

7. Was the adverse event affected by dosing changes, either an
increase or a decrease?

8. Are other data present that support a causal relationship (e.qg.,
repeatable AES)?

9. Are there alternative explanatory causes or confounding factors
for the adverse event present?

MONARCS:i causality scale: Grading and interpretation®

For each question, “yes:, “no” and “not applicable/unknown” are translated into +1, -1 and 0O,
respectively. These numbers are multiplied with the weighting matrix (published in ref. 33) for
each question resulting in a total mean MONARCSi score (Sm) with a standard deviation
(SD). This score including the SD is translated to a probability of causal relationship ranging
from 0 to 1 based on a fitted logistic equation;

Prob (Sm) = 1/[1 + exp(-(-0.67 + 0.36 x Sm))] (courtesy of S. Comfort — see reference 33).

The probability of causal relationship score is applied to a classification with distinct
categories: excluded ]0.00 - 0.05], unlikely ]0.06 - 0.25], doubtful ]0.25 - 0.45], intermediate
]0.45 - 0.55], plausible ]0.55 - 0.75], likely ]0.75 - 0.95], or certain ]0.95 - 1]. Taking into
consideration the SDs, overlapping categories are possible (e.g., likely-to-certain).*3



Supplementary Material 4: Characteristics of adverse events, listed are the
anti-allergic medication, the MONARCSI score, the self-limiting character of the
AE, changes in the SCIT induction protocol, prophylactic treatment used to
prevent further AEs and maximum recommended SCIT dose reached for all AE
events grouped based on AE grade

LR SR Grade | SR Grade Il
f-SCIT -SCIT | c-SCIT -SCIT | c-SCIT
Total # 1 9 0 1 1
TS1 Non-interfering Tx (%) 0 8 (89) 1 (100) 1 (100)
Topical GCs 1 1
CSA [MS] 4[1.1]
OCL [MS] 2[0.9] 1[1.1] 1[1.2]
LKV [MS] 2[0.7]
TS 2 Interfering Tx (%) 1 (100) 0 0 0
H1RA [MS] 1[0.7]
No concurrent Tx 1(11) 0 0
Certain (%) 1 (100) 6 (67) 1 (100) 0
MONARCS;i score Likely (%) 2 (22) 0 1(100)
Plausible (%) 1(11) 0 0
Self-limiting AEs Yes (%) 1(100) 9 (100) 1 (100) 1 (100)
No (%) 0 0 0
Change in SCIT protocol ' &3 (%) 9(100) 1(100) 0
No (%) 1 (100) 0 0 1 (100)
) Yes (%) 3 (33) 0 0
Prophylactic Tx used No (%) 1(100) 6 (67) 1(100) 1 (100)
Yes (%) 1 (100) 9 (100) 0 1 (100)
Max. SCIT dose reached No (%) 0 1(100) 0

Daily medication score is shown as median
Abbreviations: CSA: ciclosporin; GCs: glucocorticoids; H1R: type 1 histamine receptor; LKV: lokivetmab; MS: medication
scores; OCL: oclacitinib; TS: treatment subgroup; Tx: treatment



Supplementary Material 3: Age, weight and breed characteristics of dogs treated with AIT, prevalence of total SR and SR
grade Il per breed class were calculated and compared between the four breed classes

Total Age Body weight (kg) Total dogs per breed class Total SR AEs SR Grade Il Mean weight (kg)
# | Mean | Range | Mean | Range | Small [Medium| Large | Giant | Small [Medium| Large | Giant | Small |Medium| Large |of dogs with AEs
f-SCIT 50 42 a 2-12 23b 4-58 13¢c 14 20 3d 2 3 5 0 1 0 0 23
c-SCIT 50 5.7 a 2-12 32b 8-69 2¢C 17 18 13d 0 0 1 0 0 0 1 32
Total (%) [mean] | 100 | [5.0] | 212 | [27] | 4-69 | 15(i5) | 31 (31) | 38 (38) | 16 (16) | 2(13) | 3(10) | 6(15) 0 1(7) | 000) | 165 [24]

Significance levels (P value): a: 0.0018 b: 0.0014 c: 0.0038; d: 0.0122
Bodyweight classes are: Small 0-10 kg; Medium 11-25 kg, Large 26-39 kg and Giant > 40 kg

Abbreviations: AEs: adverse events; SR: systemic reaction
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