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Evaluation of the Effect of Two Dose Rates of Cyclosporine

on the Severity of Perianal Fistulae Lesions and Associated

Clinical Signs in Dogs

ARTHUR K. HOUSE, Bsc, BvetMed, Cert SAS, Diplomate ECVS, JAVIER GUITIAN, Lv, PhD, Diplomate ECVPH,
SUSAN P. GREGORY, BvetMed, PhD, DsTS, and ROBERT J. HARDIE, pvMm, Diplomate ACVS & ECVS

Objective—To investigate the effect of cyclosporine (2 or 5mg/kg every 24 hours) on perianal
fistulae (PAF) lesions.

Study Design—Blinded randomized, prospective trial.

Animals—Dogs (n=20) with perianal fistulae.

Methods—Dogs were randomly assigned to administration of either 2 mg/kg (n=10) or 5mg/kg
(n=10) of cyclosporine orally every 24 hours for 8 weeks. Lesion surface area was measured, lesion
severity was graded using a visual analog scale, and the presence and severity of clinical signs
recorded every 2 weeks.

Results—Lesion variables were significantly reduced in both groups after 8 weeks and owners also
reported a reduction in clinical sign severity. The 5mg/kg dose rate significantly accelerated lesion
resolution compared with 2mg/kg. In the 2 mg/kg group, 20% of dogs had complete resolution of
clinical signs and 10% had resolution of lesions. In the 5Smg/kg group, 40% of dogs had complete
resolution of clinical signs and 60% had resolution of lesions.

Conclusions—A dose rate of 5mg/kg every 24 hours was more effective at reducing the surface area
and severity of PAF lesions than 2 mg/kg every 24 hours but less effective at resolving PAF lesions
than previous studies using dose rates > Smg/kg every 12 hours.

Clinical Relevance—Cyclosporine at 5mg/kg every 24 hours may be useful for the palliation of

PAF lesions.

© Copyright 2006 by The American College of Veterinary Surgeons

INTRODUCTION

ANINE PERIANAL FISTULAE (PAF) are a

chronic, progressive disease characterized by the de-
velopment of cutaneous and rectocutaneous fistulae, and
ulceration within the perianal tissues. The disease occurs
most commonly in German shepherd dogs (GSD)
although other breeds can be affected.! Clinical signs in-
clude tenesmus, dyschezia, constipation, and mucopur-
ulent discharge from the perineum.?

Treatment of PAF remains challenging because of lack
of understanding of its etiopathogenesis. Similarities be-
tween the clinical appearance of PAF in dogs and peri-
anal fistulae that develop in humans with Crohn’s disease
have resulted in speculation that these diseases may share
a similar etiopathogenesis.’ Preliminary histologic and
immunohistochemical examination of perianal tissue
from dogs with PAF has demonstrated a possible im-
mune-mediated cause and more recent analysis of cyto-
kine mRNA expression from perianal tissue samples
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found a bias of cytokines associated with a TH-1 T-cell
response, further suggesting that PAF may be associated
with a failure of immunomodulation.”®

Cyclosporine has been used successfully for the treat-
ment of PAF in humans and based on these results, Ma-
thews and others reported use of cyclosporine for
treatment of PAF in dogs.”'® Cyclosporine is a potent
immunosuppressive agent that inhibits T-cell activation
and suppresses cell-mediated immune responses.''!* The
absorption and metabolism of cyclosporine can vary
markedly in dogs although the newer microemulsion for-
mulation of cyclosporine has improved bioavailability
and pharmacokinetic properties.'"'* Originally reported
dose rates of cyclosporine for treatment of PAF were
derived from the therapeutic range used for immunosup-
pression of dogs with renal allografts.'®!> Doses varying
from 5 to 10mg/kg every 12 hours resulted in excellent
improvement in clinical signs (96-100%) and good lesion
resolution rates (72-100%); however, costs associated
with these dose rates was relatively high.'®16:!7

Unfortunately, the relatively high cost of cyclosporine
remains a limitation for its use in the management of
PAF and highlights the need to determine the lowest ef-
fective dosing protocol. More recent reports suggest that
the original dosing recommendations may be higher than
necessary and lower dose rates may provide similar ef-
ficacy and at the same time reduce treatment costs.'®!
Previous studies evaluating lower dose rates (< 7.5 mg/kg
every 24 hours) of cyclosporine have produced conflicting
results about efficacy of these lower dose rates for the
management of PAF lesions.'®!” Use of ketoconazole as
an adjuvant agent to slow the metabolism of cyclosporine
is a widely accepted strategy to reduce cost; however, use
of ketoconazole introduces the potential for additional
side effects.”?! There are very few studies comparing the
efficacy of different dose rates of cyclosporine for the
management of PAF, and an ““ideal” dose rate has yet to
be determined.

Our objective was to investigate the effect of 2 and
5Smg/kg of cyclosporine every 24 hours for 8 weeks on the
severity of PAF lesions and associated clinical signs. Our
hypothesis was that 5mg/kg of cyclosporine every 24
hours would be more effective than 2mg/kg every 24
hours at resolving PAF lesions and associated clinical
signs in dogs with PAF.

MATERIALS AND METHODS

Study Population

Twenty consecutive dogs admitted for treatment of PAF
were included. Each dog had a physical examination, com-
plete blood count, and serum biochemistry profile before entry
into the study. PAF diagnosis was based on history, clinical

signs, and exclusion of other causes of PAF by histopathologic
evaluation of lesion biopsies. Persistent disease was observed
in all dogs. None of the dogs had been administered
cyclosporine within 3 months of entry into the study. Dogs
were not administered any other medication during the study
and diet was not standardized. Dogs were randomly assigned
to administration of either 2mg/kg (n=10) or 5mg/kg
(n=10) of cyclosporine (Neoral, Novartis, Basel, Switzer-
land) orally every 24 hours for 8 weeks. Owners were unaware
of the dose rate administered to their dog and signed an in-
formed consent form, and were advised of their right to with-
draw their dog from the study at any time.

Clinical Assessment

Before treatment, each owner was asked to grade the se-
verity of their dog’s clinical signs on a scale from 0 to 10 (with
0 being not present to 10 being most severe) using a stand-
ardized questionnaire. The clinical signs evaluated included:
licking and chewing of the perianal lesions, discharge from the
perianal region, straining to defecate, and bleeding from the
perianal region. A combined clinical score was calculated for
each dog by summation of the severity grades assigned by the
owner for each individual clinical sign.

A single investigator (A.K.H.) performed all PAF lesion
measurements, and was the primary clinician responsible for
patient care and was not blinded to the treatment each dog
was administered. For the initial examination the dogs were
anesthetized. A digital rectal examination was performed and
PAF lesions photographed. Presence of rectal or anal stric-
tures and anal sac involvement was recorded. A stricture was
defined as the inability of the investigator to easily insert the
3 middle fingers of the right hand (approximately 4.1 cm di-
ameter) into the anus because of abnormal tissue in the anal or
rectal structures. Anal sac involvement was defined as the
presence of thickening within the region of the anal sac on
palpation or the identification of a fistula communicating with
the anal sac.

Photographs were taken of the lesions and the surface area
(mm?) calculated from the photographs using computer-im-
aging software (Scion Image software, Scion Corporation,
NY). To standardize lesion photography, dogs were posi-
tioned in sternal recumbency, the perianal region was clipped
to remove hair and the tail was held in a vertical position. The
camera was positioned level with, and parallel to, the anus. All
photographs included a scale with 1 mm graduations placed
on the skin surface immediately ventral to the anus. The sur-
face area of each lesion was calculated by importing digital
images of the photographs into computer-imaging software
and tracing the interface between the healthy skin and the
lesion. The software calculated the area of the region traced
with reference to the scale on the image.

Digital images of the photographs were assessed by a sec-
ond investigator (S.P.G.), who was blinded to the treatment
received by each dog. PAF lesion severity was graded using a
visual analog scale (VAS) that was 100 mm in length. One end
of the scale was marked as 0, which represented no
lesion present and the other end was marked as 100, which
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represented a case of PAF in which the lesions surrounded the
entire circumference of the anus and complete destruction of
perianal tissues had occurred. The investigator marked on the
scale the position between these two points that best repre-
sented the severity of the lesion. The score was determined as
the distance (millimeters) on the scale from 0 (no lesion
present).

Dogs were re-examined every 2 weeks and the lesions as-
sessed and photographed. Photographs of the lesions were
obtained using the protocol described for the initial examina-
tion with the modification that the dogs were not anesthetized
and were standing. Lesion surface area and lesion severity
were assessed as described for the initial examination.

Owners were asked to grade the severity of clinical signs
using the same standardized questionnaire. Owners were also
questioned as to whether any side effects were observed while
their dog was administered cyclosporine. After 8 weeks of
cyclosporine treatment, owners with dogs that had persistent
clinical signs were asked if they perceived these persistent
clinical signs to be negatively affecting the dog’s quality of life.

Trough blood levels of cyclosporine (measured by mono-
clonal radio-immunoassay using a whole blood sample taken
24 hours after the previous dose of cyclosporine'?) were
measured 2 and 4 weeks after initiation of therapy.

Data Analysis

Differences in the lesion variables (surface area and visual
analog score for lesion severity) were assessed within treat-
ment groups at admission and after 8§ weeks of treatment using
a Wilcoxon Signed Ranks test. A P-value of <.05 was con-
sidered significant. Differences in the cyclosporine trough
levels between groups were analyzed using a Mann—Whitney
U-test of association, with a significance set at P<.05.

To assess the differences in surface area of the lesions and
the VAS of lesion severity between groups during the 8 weeks,
fitted models to each response using generalized estimating
equations (GEE) were used. The Gaussian distribution with
auto regressive correlation structure was used to model the
responses. Time was included as a continuous variable after

assessing the linearity of its effect. The interaction between
dose rate and time was included in each initial model and
retained if significant (P<.05).>> Regression models were cre-
ated by use of commercial software (PROC GENMOD, SAS
Institute Inc., Cary, NC).

Efficacy of randomization was assessed by comparing the
lesion variables at the beginning of the study between groups.
All analysis was performed using commercial software (PROC
GENMOD, SAS Institute Inc. and SPSS 11.5, SPSS Inc.,
Chicago, IL).

RESULTS

Study Population

2mg/kg Group. There were 8 GSD, 1 Staffordshire
bull terrier and 1 mixed-breed dog; mean age was 5 years
10 months (range, 3 years 6 months to 9 years 1 month).
Six dogs were male (3 neutered) and 4 dogs were female
(3 neutered).

5mg/kg Group. There were 9 GSD and 1 Border
collie; mean age was 6 years 5 months (range, 3 years
8 months to 8 years 11 months). Five dogs were male
(1 neutered) and 5 dogs were female (4 neutered).

Before admission all dogs had been administered an-
tibiotics, 7 had been administered corticosteroids, and 3
surgical treatment of PAF. No significant difference
in lesion surface area and VAS score for lesion severity
between groups at study start was identified.

Clinical Signs

The presence of each clinical sign in order of greatest
prevalence was: licking and chewing of the perianal le-
sions, straining to defecate, discharge from the perianal
region, and bleeding from the perianal region (Table 1).
At the end of 8 weeks, 2 of 10 (20%) dogs in the 2 mg/kg

Table 1. Prevalence of Clinical Signs and the Grade of Severity Assigned by the Owner of Each Dog for Each Clinical Sign

Dose Licking and Straining to Discharge from Bleeding from
Time (week) (mg/kg) N Chewing Defecate Perianal Region Perianal Region
0 2 10 8,0-8 (3) 5, 0-9 (1.5) 7, 0-6 (2) 3, 0-5 (0)
5 10 8, 0-7 (2.5) 8, 0-10 (2) 5,0-8 (2) 6, 0-8 (1)
2 2 10 10, 1-6 (1.5) 5, 0-6 (0) 2, 0-5 (0) 2,04 (0)
5 10 8, 0-7 (1.5) 7, 0-10 (2) 4, 0-5 (0) 0
4 2 10 8,0-6 (2 3,04 (0) 2, 0-1 (0) 2, 0-3 (0)
5 10 5, 0-4 (0.5) 4, 0-10 (0) 3,0-2 (0) 1, 0-2 (0)
6 2 8 8, 1-5 (1) 2, 04 (0) 0 2, 0-3 (0)
5 10 3,0-2 (0) 4, 0-9 (0) 1, 0-1 (0) 0
8 2 10 7, 0-3 (1) 3,04 (0) 0 2, 0-1 (0)
5 10 4, 0-2 (0) 3, 0-7 (0) 1, 0-3 (0) 0

The number of dogs affected by each clinical sign in each group is in bold, followed by the range and median (within parentheses) of the severity grades

assigned by owners in each treatment group at each 2 week examination.
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group and 4 of 10 (40%) dogs in the 5 mg/kg group had
complete resolution of all clinical signs.

A reduction in the calculated combined clinical score
was observed for all dogs during the 8 week treatment
period. “Licking and chewing of the perianal lesions” and
“straining to defecate” were the most persistent clinical
signs at the end of 8 weeks (Table 1). Of the 8 dogs in the
2mg/kg group with persistent clinical signs, only 2 were
perceived by their owners to have signs affecting
the dog’s quality of life. Similarly of the 6 dogs in the
Smg/kg group with persistent clinical signs, only 1 was
perceived by the owner to have signs affecting the dog’s
quality of life.

Rectal Examination

At admission, 3 dogs in both groups had evidence of
an anal stricture and 7 dogs in both groups had evidence
of anal sac involvement. Detailed rectal examination was
not consistently possible on follow-up examinations be-
cause dogs were not anesthetized, thus precise changes in
anal sac involvement or anal strictures could not be de-
termined.

Lesion Surface Area and VAS

A significant reduction in the lesion surface area and
VAS was observed within each treatment group after 8
weeks of treatment (P < .04; Figs 1 and 2). The 5mg/kg
every 24 hours dose rate resulted in significantly faster
resolution of PAF lesion surface area and VAS compared
with the 2 mg/kg every 24 hours dose rate, the effect being
significant from week 2 for surface area (P =.008), and at
week 6 for VAS (P =.025). After 8 weeks of treatment, 1
of 10 (10%) dogs in the 2 mg/kg group and 6 of 10 (60%)
dogs in the Smg/kg group experienced resolution of ex-
ternal PAF lesions.

The 1 dog in the 2 mg/kg group that had resolution of
external lesions had an anal stricture on admission and
continued to have tenesmus after resolution of the exter-
nal lesion. Two of 6 dogs in the Smg/kg group that had
closure of external lesions had persistent clinical signs.
One of these dogs had evidence of anal sac involvement
on admission and had mild persistent tenesmus. The
other dog had no evidence of strictures or anal sac in-
volvement and continued to lick the perianal region. The
converse was observed in 2 dogs in the 2mg/kg group
that had resolution of clinical signs as these dogs had
persistent lesions.

Cyclosporine Trough Levels

Data from 2 dogs were excluded from the 2mg/kg
group at both 2 and 4 weeks because of owners admin-
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Fig 1. Box-and-whisker plots of external perianal fistulae le-
sion surface area in mm?”. The box represents the interquartile
(25-75th percentiles) range. The horizontal line in the box
represents the median. The whiskers represent 1.5 times the
interquartile range. Open circles represent outliers.

istering cyclosporine on the morning of blood sampling.
Similarly, 5 and 2 measurements were excluded from the
S5mg/kg group at week 2 and 4, respectively, because
owners administered cyclosporine on the morning of
blood sampling. Mean trough blood concentrations of
cyclosporine measured after 2 and 4 weeks were 30ng/
mL (range, 25-54.7ng/mL) and 39ng/mL (range, 25—
76.8 ng/mL) for the 2 mg/kg group and 102 ng/mL (range,
69.4-133.9ng/mL) and 122 ng/mL (range, 47.4-236.6ng/
mL) for the Smg/kg group. At both 2 and 4 weeks 5 mg/
kg every 24 hours resulted in significantly higher
cyclosporine trough levels (P =.003).

Side Effects

The only consistent side effect observed during the
study was excessive hair shedding followed by hirsutism
in 6 dogs (4 dogs from the 2mg/kg group; 2 dogs from
the 5mg/kg group).

DISCUSSION

Our results indicate that cyclosporine at a dose rate of
Smg/kg every 24 hours was more effective than 2 mg/kg
every 24 hours at reducing lesion surface area severity in
dogs with PAF. Although both dose rates reduced PAF
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Fig 2. Box-and-whisker plots of visual analog score for
lesion severity. The box represents the interquartile (25-75th
percentiles) range. The horizontal line in the box represents the
median. The whiskers represent 1.5 times the interquartile
range. Open circles represent outliers.

lesion severity and associated clinical signs compared
with initial presentation, neither dose rate was as effective
as higher dose rates reported in previous studies.

Dose rates of 5-10mg/kg every 12 hours have
achieved lesion resolution rates of ~ 95% which is sub-
stantially better than the resolution rates we achieved,
refuting the previous suggestion that lower dose rates
may be equally effective for treating PAF in dogs.'*!'%!7
The effect of the longer duration (10-20 weeks) of treat-
ment used previously compared with the 8 weeks we
studied is unknown, but should be considered when
making direct comparisons between results.'%1¢18

When examining the effect of dose rate on clinical
signs, Smg/kg every 24 hours was more effective at re-
solving clinical signs than 2 mg/kg every 24 hours; how-
ever, the percentage of dogs that had complete resolution
was low in both groups. Compared with other studies,
the percentage of dogs that had resolution of clinical
signs in both groups was less than that reported in studies
using higher dose rates of cyclosporine (5-10 mg/kg every
12 hours for 10-20 weeks, 7.5 mg/kg every 24 hours for
13 weeks) or cyclosporine 1-3.5mg/kg every 24 hours
combined with ketoconazole 8mg/kg every 24
hours.'%!'®!8 The percentage of dogs that had resolution
of clinical signs treated with 5mg/kg every 24 hours was
comparable with studies using lower dose rates of
cyclosporine (1.5 or 3mg/kg every 24 hours for 13
weeks), azathioprine 50 mg every 24 hours combined with

metronidazole 400 mg every 24 hours for 6 weeks or pre-
dnisolone (2 mg/kg every 24 hours for 2 weeks followed
by 1 mg/kg every 24 hours for 4 weeks).”> **

Similarly, when examining the effect of dose rate on
lesion variables, both dose rates we used resulted in a
significant reduction in lesion surface area and severity
after 8 weeks of treatment. The 5mg/kg every 24 hours
dose rate resulted in a significantly faster reduction in
lesion surface area and severity and a higher percentage
of dogs had complete resolution of lesions compared with
the 2mg/kg every 24 hours dose rate. Despite the greater
efficacy of the 5mg/kg every 24 hours dose rate, the per-
centage of dogs that had complete resolution of lesions
was lower than that reported for dogs treated with 5—
10mg/kg every 12 hours or cyclosporine 1-3.5mg/kg
every 24 hours combined with ketoconazole 8 mg/kg eve-
ry 24 hours.!%1%172021 However, the percentage resolu-
tion was comparable with that reported for dogs treated
with cyclosporine at 7.5 mg/kg every 24 hours, and higher
than other studies where dogs were treated with
cyclosporine at 1.5, 3 or Smg/kg every 24 hours,
azathioprine 50 mg every 24 hours combined with met-
ronidazole 400 mg every 24 hours for 6 weeks or pre-
dnisolone (2mg/kg every 24 hours for 2 weeks followed
by 1 mg/kg every 24 hours for 4 weeks).'®** In con-
trast, the percentage of dogs from the 2 mg/kg group that
had complete resolution of lesions was less than all other
studies except for those using cyclosporine 1.5mg/kg
every 24 hours or azathioprine and metronidazole com-
bination, 10-16-18:23.24

At present, no uniform or accurate classification sys-
tem exists for grading PAF lesion severity.'®!¢1%2325 Tq
improve our ability to evaluate response to treatment,
both objective and subjective data evaluating lesion se-
verity and extent, plus clinical signs associated with the
disease were collected and evaluated. The clinical signs
selected for evaluation included; licking and chewing of
the perianal lesions, straining to defecate, discharge from
the perianal region, and bleeding from the perianal re-
gion, as these are all signs commonly reported by owners
of dogs with PAF."” Of the clinical signs evaluated,
straining to defecate was the least specific to PAF lesions
and may be associated with other diseases such as colitis
however, an association between PAF and colitis has
been reported.’ Use of the owner’s assessment of clinical
signs was an attempt to document both the clinical re-
sponse of each dog to treatment and the owner’s percep-
tion of the response to treatment. The combined clinical
score decreased for all dogs at the conclusion of the 8-
week study and it appeared that both dose rates provided
a degree of palliation of clinical signs that was acceptable
to most owners despite the presence of persistent lesions
and clinical signs. Unfortunately, a clinical definition was
not provided for each score on the grading scale used by
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the owners on the standardized questionnaire, therefore
the scoring system used lacked repeatability and com-
parison between the two dose rate groups was not able to
be performed.

PAF lesions typically involve the perianal skin within
the region of the mucocutaneous junction but can also
involve perianal structures such as the anal sacs, anal
sinuses, and rectal mucosa.”® The presence of persistent
clinical signs despite resolution of external PAF lesions in
some dogs in our study could have been the result of
concurrent disease of the colon or rectum making it dif-
ficult to accurately assess response to treatment. Howev-
er, in view of the high incidence of anal sac involvement
and anal stricture formation observed at the onset of the
study (as well as the lack of other clinical signs such as
diarrhea or hematochezia), the persistent clinical signs
seen in some dogs were most likely because of ongoing
anal sac involvement or anal stricture despite resolution
of the external lesions. The importance of PAF lesions
extending into perianal, anal and rectal structures on
treatment outcomes is unknown and warrants further
investigation.

After 2 and 4 weeks, the Smg/kg every 24 hours dose
rate resulted in significantly higher blood trough concen-
trations than the 2 mg/kg every 24 hours dose rate. Based
on the cyclosporine trough concentrations achieved after
4 weeks of therapy in the 5 mg/kg group, it can be inferred
that mean trough blood concentrations of ~ 122ng/mL
can be expected to result in improvement in clinical signs,
lesion extent, and severity with complete resolution of
PAF lesions occurring in some dogs within an 8§ week
treatment period. In contrast, mean trough blood con-
centrations of ~ 39ng/mL (achieved in the 2mg/kg
group) can lead to a degree of improvement in both clin-
ical signs and the extent and severity of PAF lesions, but
are unlikely to result in complete resolution of PAF
lesions or associated clinical signs within an 8-week
period. Whole blood cyclosporine measurements can
be performed using either high-performance liquid chro-
matography (HPLC) or monoclonal radioimmunoassay
methods. Measured trough concentrations vary depend-
ing on the method used however there is a significant
correlation between the results from each assay. The
monoclonal radioimmunoassay technique provides clini-
cally reliable information and is readily available.”’

The relatively high cost of cyclosporine remains a ma-
jor limitation for its use in dogs and highlights the need to
determine the lowest effective dosing protocol and more
effective treatment strategies. Potential factors contribut-
ing to the difficulty in determining an ideal dosage for this
disease include the wide variation in severity and extent
of lesions, individual differences in bioavailability, ab-
sorption and metabolism of cyclosporine, and variations
in local and systemic factors affecting inflammation with-

in the lesions and wound healing.”'%!*?® Eventually, as
additional studies are performed, it may be possible to
establish a more accurate correlation between clinical re-
sponse and cyclosporine dosage, trough blood concent-
rations, and lesion severity. Based on our study, a dose
rate of 5mg/kg every 24 hours is recommended over
2mg/kg every 24 hours for the management of PAF;
however, most dogs in both groups were still troubled by
persistent lesions.
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