A Retrospective Study Regarding the
Treatment of Lupoid Onychodystrophy
In 30 Dogs and Literature Review

The treatment records of 30 dogs with lupoid onychodystrophy were evaluated retrospectively.
Dogs were treated with fatty acid supplementation (n=18), doxycycline and niacinamide (n=12),
tetracycline and niacinamide (n=10), pentoxifylline (n=6), prednisolone (n=5), azathioprine (n=1),
clofazimine (n=1), or with combinations thereof. An excellent response was seen in almost half of
the patients treated with tetra- or doxycycline in combination with niacinamide. Six of the dogs
were maintained successfully on fatty acid supplementation. Spontaneous remissions and recur-
rences made evaluation of success rates difficult and emphasized the varied and often unclear
etiology and natural course of the syndrome. J Am Anim Hosp Assoc 2003;39:139-150.
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I ntroduction

Onychodystrophy or onychodysplasia (i.e., abnormal claw formation),
onychomalacia (i.e., soft claws), onychoschizia (i.e., splitting or lamina-
tion of the claws), onychorrhexis (i.e., spontaneous splitting of the
claws), and onychomadesis (i.e., sloughing of claws) may be dueto a
variety of diseases. Trauma, bacterial and fungal infections, immune-
mediated diseases (e.g., pemphigus, systemic lupus erythematosus, cold
agglutinin disease, drug eruption, vasculitis, and a lupus-like syndrome),
and neoplasia have all been suggested as possible etiologies. Much of
this information was anecdotal .1-3 More recently, a number of retrospec-
tive*6 and prospective studies’:8 have attempted to define canine claw
disease in more detail. Aclinical syndrome termed lupoid onychodystro-
phy appears to be more commonly encountered.® This syndrome seems
to have multiple possible causes,” and a number of treatment modalities
have been reported.5.6.9,10 The purpose of this retrospective study was to
evaluate the efficacy of various therapeutic optionsin 30 dogs with
lupoid onychodystrophy.

Materials and M ethods

The records of 30 dogs with lupoid onychodystrophy diagnosed by his-
tory, clinical examination, and histopathological changes were reviewed
for this study. Data was recruited from the Veterinary Teaching Hospital
of the Colorado State University; the Animal Skin and Allergy Clinic, a
private referral practice in Melbourne, Australia; and Denver Veterinary
Specialists, a private referral practice in Denver, Colorado. The initial
presenting complaints for all dogs were onychomadesis, onychodystro-
phy, and onychoschizia affecting multiple claws on al four feet. Biop-
sies were obtained by onychectomy or by arecently described procedure
of onychobiopsy without onychectomy11 and revealed the features pre-
viously described for lupoid onychodystrophy.>7 All but four biopsies
were reviewed by one of the authors (Mueller). The other four biopsies
were reviewed by a dermatopathology service in California.@ In many
dogs, complete blood counts (n=28), serum biochemical profiles (n=22),
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antinuclear antibody testing (n=21), total thyroxine (T,)
concentrations (n=18; both for screening and to assess con-
trol in those diagnosed with preexisting hypothyroidism),
cytopathology of claw fold discharge (n=16), fungal (n=16)
and bacterial cultures (n=15), and elimination diets (n=38)
complemented the diagnostic evaluation. Signalment and
concurrent diagnosed diseases were recorded.

Dogs underwent a variety of therapeutic trials[Table 1].
Tetracycline® and niacinamidec were both given, at 250 mg
g 8 hours (if the dog was <15 kg body weight) or 500 mg g
8 hours (if the dog was >15 kg body weight). If this therapy
led to agood or excellent response, tapering of therapy to g
12 hours and then to g 24 hours was attempted. In a number
of patients, doxycyclined was used instead of tetracycline at
adose of 5to 10 mg/kg body weight, q 24 hours, as once-
daily administration was preferred by the owners. Essential
fatty acid supplementation consisted of one of three com-
mercial supplements. Product 1€ was used in case nos. 2-4,
6, 8,9, and 12-15 at adose of 1 mL per 3 to 5 kg body
weight, g 24 hours; product 2f was used in case nos. 18
through 22 at a dose of 1 capsule per 10 to 15 kg body
weight, q 12 hours; and product 39 was used in case nos.
27, 28, and 30 at adose of 1 capsule per 7 to 15 kg body
weight, q 24 hours. Contents of the fatty acid supplementa-
tions are listed in Table 2. Pentoxifyllinel was used at
approximately 10 mg/kg body weight, q 8 to 12 hours, and
clofazimine was used at 2 mg/kg body weight, g 24 hours.
Prednisolong was initially used at 1 mg/kg body weight, g
24 hours, and azathioprinek was initially used at 2 mg/kg
body weight, q 24 hours; these drugs were then tapered
until half of theinitial dose was given every other day. Each
therapy was administered for at least 8 weeks. In some
dogs, a combination of several different drugs was adminis-
tered concurrently, and if the combination was effective,
one drug at a time was subsequently discontinued to
achieve optimal treatment outcome with minimal drug ther-
apy and to identify the most effective treatment. Antibiotics
administered for secondary bacterial infections included
clavulanic acid/amoxicillinl at 12.5 to 15 mg/kg body
weight, g 8 to 12 hours, and cephalexin™ at 25 to 30 mg/kg

body weight, g 24 hours for 3 to 6 weeks. Adverse effects
of all therapies were recorded.

When potential adverse reactions to food or drug reac-
tions caused by food preservatives or additives were evalu-
ated, a home-cooked elimination diet was fed, consisting of
anovel protein and a novel carbohydrate source fed exclu-
sively for at least 6 to 8 weeks.

The response to treatment was described as excellent,
good, partial, or poor.An excellent response was defined as
complete regrowth of normal claws; a good response was
defined as complete resolution of pain, onycholysis, and
onychomadesis, but with continued abnormal claw mor-
phology. Continuing onychomalacia and onychodystrophy
with reduced but occasional episodes of onycholysis and
onychomadesis constituted a partial response. Dogs with a
poor response showed no substantial improvement.

Results

Of the 30 dogs reviewed for this study, eight were castrated
males, seven were intact males, four were intact females,
and 11 were spayed females. Average body weight was 22.8
kg, with arange of 6 to 50 kg. A number of breeds were
represented. Those breeds with more than one dog affected
were Labrador retrievers (n=4), German shepherd dogs
(n=4), miniature schnauzers (n=3), greyhounds (n=2), and
West Highland white terriers (n=2). The mean age of onset
was 5.2 years, with arange from 1 year to 12 years of age.
The results of various treatments in individual patients are
outlined in Table 1, and a summary of the drug(s efficacy is
shown in Figure 1.

Tetracycline and Niacinamide

A combination of tetracycline and niacinamide was used in
10 dogs, with an excellent response in four dogs (case nos.
16, 20-22), agood response in two dogs (case nos. 25, 26), a
partial response in two dogs (case nos. 17, 27), and a poor
response in two dogs (case nos. 18, 19). Of the four dogs
with an excellent response, the treatment of one (case no.
21) was changed to fatty acid supplementation after 8
weeks, and the dog remained in remission on that treatment.

Number of Patients

Figure 1—Efficacy
of medications
used in the treat-
ment of canine
lupoid onychodys-
trophy. Note that
drugs were given in
combination to
some patients, and
response was
attributed equally
to each drug.
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Table 2
Fatty Acid Supplementations Used in the Treatment of 30 Dogs With Lupoid Onychodystrophy

Active Ingredients Product 1€ Product 2f Product 39 Product 4"

Linoleic acid 70 mg/mL 386 mg/capsule 247.2 mg/capsule

glinoleic acid 112 mg/capsule 30.8 mg/capsule

Eicosapentaenoic acid 112.5 mg/mL 75.6 mg/capsule 250 mg/capsule 9.8 mg/capsule

Docosahexaenoic acid 75 mg/mL 16.8 mg/capsule 167 mg/capsule 6.5 mg/capsule

Other 1 mg/mL 75 U vitamin E Vitamins E (13 IU), A,
tocopheryl By, By, B3, Bg, By,
acetate C, D, E, biotin, folic

acid, pantothenic acid

In two dogs, therapy was tapered to g 12 hours (case no.
16) and g 24 hours (case no. 22) within 8 months of starting
medication, and the dogs remained in remission. In the last
dog (case no. 20), therapy was discontinued after 2 months,
with no further evidence of onychodystrophy. One dog with
good response (case no. 25) showed a recurrence of clinical
signs upon tapering to q 12 hours; he subsequently recov-
ered and was maintained on tetracycline and niacinamide q
8 hours for 3 years. The two dogs with poor responses con-
currently received fatty acid supplementation.

Doxycycline and Niacinamide

Doxycycline was combined with niacinamide in 12 dogs.
An excellent response was seen in three dogs (case nos. 7, 9,
15), agood response was seen in two dogs (case nos. 2, 8), a
partial response was seen in five dogs (case nos. 5, 6, 11, 13,
14), and a poor response was seen in two dogs (case nos. 10,
12). In one of the excellent responders (case no. 15), niacin-
amide was tapered to g 24 hours drug administration, and
the dog was maintained in remission with this regimen. In
case nos. 7 and 9, the drugs were administered concurrently
with either an elimination diet (case no. 7) or fatty acid sup-
plementation (case no. 9). The dog on the concurrent elimi-
nation diet (case no. 7) was challenged with his original diet
after cessation of the doxycycline and niacinamide, and he
maintained complete remission. In case no. 9, doxycycline
and niacinamide were discontinued after 8 weeks, and the
dog continued to receive fatty acid supplementation only.
Remission was maintained on that treatment. This dog sub-
sequently developed pruritic skin disease without claw
involvement 18 months later while still on fatty acid supple-
mentation. In two dogs (case nos. 2, 8) with good responses,
fatty acids were added to achieve further improvement. One
of these dogs (case no. 2) was maintained on fatty acids and
niacinamide (q 24 hours), while the other (case no. 8) deteri-
orated after 4 months of combination therapy and was later

controlled on pentoxifylline as the sole therapy for 6 months
before being lost to follow-up. Of the five partially respond-
ing dogs (case nos. 5, 6, 11, 13, 14), one (case no. 6) did not
improve further with added fatty acid supplementation, but
was actually maintained on the latter alone for more than 2
years to the owner(s satisfaction. Case no. 5 improved fur-
ther when the dog was placed on an elimination diet and
niacinamide and doxycycline was discontinued. This dog
relapsed again 2 months after both diet and niacinamide
were discontinued. One dog (case no. 13) with a partial
response grew back normal claws during winter (after med-
ications had been discontinued) and relapsed 6 months later.
Doxycycline was used alone with a good response in one
dog (case no. 23). Clinical signs recurred 4 weeks after
doxycycline was discontinued.

Fatty Acid Supplementation

Fatty acid supplementation was used as a singleinitial ther-
apy in only one dog (case no. 13) with a partial response. In
10 dogs, fatty acids were administered in combination with
doxy- or tetracycline and niacinamide. Three of these dogs
(case nos. 9, 20, 22) had excellent responses. Clinical signs
did not recur after cessation of the fatty acid supplementa-
tion in one dog (case no. 22), which was then maintained
on tetracycline and niacinamide. Resolution was main-
tained in one dog (case no. 20) after all medications were
discontinued. Case no. 9 was successfully maintained on
exclusive therapy with fatty acids after doxycycline and
niacinamide were discontinued. Three dogs on combination
therapy (case nos. 6, 14, 27) showed a partial response. In
the four remaining dogs (case nos. 8, 12, 18, 19), response
was poor. In three dogs, fatty acid supplementation was
added to the therapeutic protocol because of the less than
excellent response to other medications. In two of these
dogs (case nos. 2, 6), no further improvement could be
detected. The third dog deteriorated (case no. 8). Four
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dogs (case nos. 6, 9, 21, 28) that had responded initially to
other drugs (one partial, one good, and two excellent
responses) received exclusive maintenance therapy with
fatty acids. The same level of clinical improvement was
maintained in all cases. One dog (case no. 2) initially
responded well to a combination of doxycycline and niacin-
amide and was then maintained on fatty acid therapy and
niacinamide daily to the owner (s satisfaction, although the
response to that treatment was only partia, and two
courses of doxycycline were needed to control recurrences
in the 2-year follow-up period. One dog (case no. 4)
responded to fatty acid supplementation in conjunction
with an elimination diet, but she relapsed upon food
rechallenge. Clinical signs resolved again on the diet and
stayed in remission for 6 months with a commercial, [pre-
servative-free[Tdog food without fatty acid supplementa-
tion. After apparently traumatizing one claw, clinical signs
recurred and responded again to a strict elimination diet
and fatty acid supplementation. Case no. 15 discontinued
fatty acid therapy after 5 days and was not included in the
discussion of efficacy for that reason.

Antibiotics

Eighteen of the 30 dogs underwent initial treatment with
antibiotics for bacterial infections based on the results of
cytopathol ogy, bacterid cultures, or both. Fifteen of these
dogs improved only partiadly with treatment, athough
cytopathology and clinical examination after antibiotic ther-
apy revealed no evidence of ongoing infection. Antibiotic
treatments of these dogs are not included in Table 1 and the
Discussion, as the infections were considered secondary.
Three dogs responded to a 6-week course of only clavulanic
acid/amoxicillin (case nos. 1, 3) or cephalexin therapy (case
no. 24), respectively. Two of these dogs (case nos. 1, 24)
were followed for 2 years with no further treatment or recur-
rence of clinical signs. One of these dogs (case no. 1) was 1
year old when initially presented; the other (case no. 24) was
hypothyroid and had been maintained on the same dose (q
12 hours) of levothyroxine supplementation before, during,
and after the occurrence of claw disease. When the dog was
presented for claw disease, a post-pill T, concentration was
in the upper reference range. The third dog (case no. 3) was
in remission for 6 months and then showed a recurrence of
the claw disease with concurrent cutaneous signs of flea
al | ergy dermatitis. All clinical signs resolved with flea con-
trol and fatty acid supplementation.

Pentoxifylline

Pentoxifylline was used in six dogs, with an excellent
response in two dogs (case nos. 8, 13) and a good response
in two dogs (case nos. 19, 29). The remaining two dogs
(case nos. 10, 18) showed no improvement. One of the dogs
with an excellent response (case no. 8) had previously not
responded to treatment with doxycycline and niacinamide
and fatty acids for 4 months and then underwent sponta-
neous remission for 6 months. When clinical signs recurred,
she responded rapidly to pentoxifylline.

Prednisolone

Prednisolone was used in five dogs. It was used alone (case
no. 18) or in combination with fatty acid supplementation
(case nos. 28, 30), allergen-specific immunotherapy (case
no. 11), and doxycycline and fatty acids (case no. 14),
respectively. In three of these dogs (case nos. 11, 14, 18),
prior protocols had failed to improve their claw disease. In
case no. 14, no further improvement was noted. Two dogs
showed a good (case no. 18) and excellent (case no. 11)
response, respectively; the other two dogs (case nos. 28, 30)
showed a good initial response to prednisolone and fatty
acid supplementation and did not deteriorate after the pred-
nisolone (case no. 28) or all medications (case no. 30) were
discontinued.

Other Drugs

Clofazimine was administered to one dog (case no. 10)
with an excellent response, but a recurrence of the claw dis-
ease with additional clinical signs compatible with atopic
dermatitis occurred after 6 months while the dog was still
on treatment. Azathioprine was used in combination with
pentoxifylline in one dog (case no. 29), with a good
response. It was discontinued, and the dog was kept on pen-
toxifylline only, with the same good response.

Concurrent Diseases

Concurrent diseases included hypothyroidism (case nos. 8,
11, 16, 24, 25), atopic dermatitis (case nos. 9, 10, 11, 25), ear
m argin dermatitis (case nos. 18, 19), chondrodystrophy (case
no. 20), demodicosis (case no. 8), food adverse reaction (case
no. 4), fleaalergic dermatitis (case no. 3), and hip dysplasia
(case no. 11). Many of the concurrent diseases were present
before the onset of claw disease, and dogs had either been
treated successfully and were cured (demodicosis), were on
successful maintenance therapy based on laboratory testing
and other clinical signs (hypothyroidism), or were not treated
for the concurrent disease at the time of claw disease (hip
dysplasia). The dog (case no. 20) with osteoarthritis of one
elbow was treated concurrently with carprofen. Clinical signs
of atopic dermatitis, flea allergy dermatitis, ear margin der-
matitis, and food adverse reaction either occurred at the ini-
tial onset of claw disease or 2 to 18 months later.

Adver se Effects of Therapy

Adverse effects of therapy were noted in four dogs. Case
no. 15 became flatulent with fatty acid supplementation.
The flatulence improved once therapy was discontinued.
Case nos. 28 and 29 developed vomiting after 1 week on
prednisolone, and vomiting and diarrhea after 1 month on
azathioprine, respectively, and they recovered after cessa-
tion of these therapies. Ataxia and a head tilt were observed
with case no. 14, which was given prednisolone, doxycy-
cline, and fatty acid supplementation concurrently. The
clinical signs abated when therapy was discontinued, and
the dog was subsequently lost to follow-up.
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Discussion

Canine claw disease and particularly lupoid onychodystro-
phy have been the focus of recent attention.>7.9-13 |n this
study, various medications for the treatment of lupoid ony-
chodystrophy were evaluated. Patients did not all receive
the same drugs in the same sequence, which is an inherent
problem with retrospective studies. In addition, combina-
tions of several medications were given concurrently in a
number of patients, which rendered evaluation of efficacy
more difficult. However, as alarge number of patients were
included, the information was considered valuable for the
small animal practitioner.

Fatty Acid Supplementation

In the first report dedicated to this syndrome, Scott et al.
indicated a complete response to a commercial fatty acid
product! at a dose of 1 capsule per 9 kg body weight, g 24
hours.5> Further evidence for the efficacy of fatty acid sup-
plementation was presented by Berg v al | ,9 who treated five
dogs with lupoid onychodystrophy with a different commer-
cial fatty acid supplement” Bergvalld patients initialy
received 1 to 2 capsules per 10 kg body weight, q 24 hours.
After remission was achieved, the dogs received a slightly
higher dose of fatty acids without the added minerals and
vitamins.% All five dogs responded to treatment and were
maintained in remission on fatty acids only. In each of the
above-mentioned studies, fatty acid treatment was discontin-
ued in two dogs, and the disease recurred. Upon readminis-
tration of the supplement, clinical signs again subsided.

In another case report, treatment with the same commer-
cial fatty acid supplementation" usedinBergv al | [Sstudy did
not improve the patient during 1 year of therapy.10 The dog(s
claws were then carefully cut and trimmed every 2 weeks,
and the clinical signs subsided over the next months. No other
management or environmenta changes could be detected.
The dog was followed for 2 years without recurrence.

A more recent retrospective study by Auxiliaet al. eval-
uated the treatments of six dogs with lupoid onychodystro-
phy .6 Three of these dogs were treated with the commercial
fatty acid supplementation® also used in Bergvall (s report.
One of these dogs responded well, one partially, and one
dog did not respond at all, and evaluation criteriawere simi-
lar to the criteria used in this study. Tetracycline and niacin-
amide were administered at 500 mg q 8 hours each, in four
dogs (two of which had undergone fatty acid supplementa-
tion with partial and no response). The dog that failed fatty
acid therapy also showed alack of response to tetracycline
and niacinamide and later did not improve on prednisolone
at 1 mg/kg body weight g 12 hours. The other patient previ-
ously treated with fatty acids responded well to the combi-
nation of tetracycline and niacinamide. A good and a partia
response were seen in the other two dogs. In the last dog of
this report, therapy with azathioprine and prednisolone at
immunosuppressive doses led to a good response.

The findings in the authorsstudy with regard to treat-
ment with fatty acids are less straightforward than initial
reports evaluating this therapy.>9 Very few dogs were

treated with fatty acids alone, and responses could have been
due to concurrent therapies. The incidence of positive
responsesin this study did not equal some previous observa-
tions, wherein success approached 100%.5° Only one dog
was treated with fatty acids as an initia sole therapy and had
apartial response. Fatty acidswereused in 18 dogs. T hey
were administered in conjunction with other drugs in 12
dogs, were added to aready existing protocols in three dogs,
and were utilized as maintenance therapies following
responses to other drugs in four dogs. In three of 12 dogs
started on combination therapies, overall responses were
p o or. Two dogs showed only a partia response. Three dogs
from the group with excellent responses and one with a good
response failed to deteriorate after fatty acids were discontin-
ued, suggesting that they were not critical for maintaining
response. In three dogs, where fatty acids were added to the
regimen to enhance response, no benefit was seen, and one
dog actually deteriorated. Although continued responses
were seen in the four dogs in which fatty acids were used as
mai ntenance therapy, the efficacy of therapy could not be
ascertained, because treatment was not stopped in any indi-
vidual. Based on the findings in this study, fatty acids may be
useful in treating dogs with lupoid onychodystrophy and par-
ticularly in keeping dogs in remission after amore aggressive
initial therapy, but the success rates observed by Scott et al .5
adBegval® could not be duplicated.

There are several possible explanations for observed
variations in response to fatty acids between studies.
Response to fatty acids may depend on the underlying etiol-
ogy. Different primary diseases can result in the develop-
ment of lupoid onychodystrophy.” Response to fatty acid
therapy may partially depend on genetic makeup, which
may have also differed among the various studies. Genetic
predispositions for dogs with lupoid onychodystrophy have
been suggested based on the increased incidence of the dis-
ease in certain breeds such as the German shepherd dog.”:8
InBerg v al | [Sreport, three of the five dogs were schnauzers.9
Miniature schnauzers, German shepherd dogs, and
Labrador retrievers appeared to be over represented in the
authorsstudy, but numbers were not compared with hospi-
tal populations. Fatty acid intake is also known to vary sub-
stantially with diet. Dietary intake was not controlled in any
of these studies. This may aso have contributed to varying
results. It is unlikely that the vitamins A, D, and E present
in one of the supplements contributed to the effects of fatty
acid supplementation. None of the dogs in Bergvall (S report
showed recurrence of clinical signs when switched to a
vitamin-free supplement.® Two of the three fatty acid
preparations used in the authors(study contained vitamin E.
All dogs with a poor response to fatty acids received sup-
plements containing vitamin E. Products 1 and 3 contained
amuch higher amount of omega-3 fatty acids and a much
lower amount of omega-6 fatty acids than the other fatty
acid supplementations, but there did not seem to be a differ-
ence in response between products in this study, suggesting
that the type of fatty acid supplementation was not critical
to treatment outcome.
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Tetracycline/Doxycycline and Niacinamide

Tetracycline and niacinamide have been reported to be
effective in the treatment of immune-mediated disease in
humans and dogs. Tetracycline alonel# or in combination
with niacinamide!® has been reported to be an effective
treatment for bullous pemphigoid and cicatricial pem-
phigoid in humans. This drug combination has been
reported as a well-tolerated treatment option for immune-
mediated canine skin disorders, such as discoid lupus ery-
thematosus,16  sterile pyogranulomatous disease,l’ and
pemphigus foliaceus. 16 Recently, it has been mentioned as
a useful treatment for canine lupoid onychodystrophy .26
Doxycycline is a semisynthetic tetracycline that is well
absorbed when given with or without food, with a half-life
of approximately 12 hoursin the dog.18 Thus, it may con-
veniently be given g 12 or 24 hours compared to theq 8
hours administration recommended for tetracycline. Doxy-
cycline also affects the immune system.19 Responses to
tetracycline or doxycycline and niacinamide were excellent
or good in almost half of the patients treated. These success
rates are comparabl e to the ones reported by Auxiliaet al .,
wherein two of four dogs showed a good response, one
showed a partial response, and one showed a poor
response.6 Typically, tapering of tetracycline and niacin-
amide to q 12 hours or even g 24 hours administration was
possible in dogs that were treated long term with this com-
bination of drugs in the authors[Study. In case no. 25, how-
ever, clinical signsresolved on q 8 hours administration,
only to recur when the drugs were reduced to g 12 hours.
This dog improved again once the frequency of administra-
tion was increased to q 8 hours. Based on the findings of
this study, both doxycycline and tetracycline in combination
with niacinamide are useful combinationsin the treatment of
canine lupoid onychodystrophy. The above data would sug-
gest that tetracycline and doxycycline are relatively equipo-
tent in treating lupoid onychodystrophy. However, there is
one anecdotal report of a dog with lupoid onychodystrophy
whose initial treatment with tetracycline and niacinamide
led to a good response, but clinical signs recurred with sub-
sequent substitution of doxycycline administered once daily
for the tetracycline three times daily. Once the patient was
administered tetracycline and niacinamide again, clinical
signs subsided.P Almost all dogs were treated with a combi-
nation of tetracycline/doxycycline and niacinamide, and the
authors were unable to ascertain the contribution of the indi-
vidual drugs to the benefits observed.

Pentoxifylline

Pentoxifylline is a methylxanthine derivative with
hemorheological properties.20 It is also an immune-modula-
tor which decreases endothelial |eukocyte adhesion and
neutrophil degranulation, inhibits T- and B-lymphocyte
activation, decreases natural killer cell activity in humans,2t
and prevents contact dermatitis in humans??2 and dogs.23
Pentoxifylline was administered to five dogs that failed
treatment with tetracycline and niacinamide, with or with-
out fatty acids. The response was excellent in two dogs

(case nos. 8, 13), good in one dog (case no. 19), and poor in
two dogs (case nos. 10, 18). A sixth dog was treated with
azathioprine and pentoxifylline for 1 month (case no. 29)
and was subsequently maintained on exclusive pentoxi-
fylline therapy with a good response. Thus, pentoxifylline
is a useful therapeutic agent in some patients with lupoid
onychodystrophy. One of the dogs with an excellent
response (case no. 13) had shown spontaneous remission 6
months prior to treatment after fatty acids, doxycycline, and
niacinamide were discontinued because of a partial
response only. In light of the previous spontaneous remis-
sion, however, it is unclear how much of the improvement
could be attributed to pentoxifylline therapy.

Prednisolone

Prednisolone has significant antiinflammatory and immuno-
suppressive activity and is used for the therapy of many
immune-mediated skin diseases in veterinary medicine24
Predni solone was used in five dogs. Four of these responded
well to this treatment (case nos. 11, 18, 28, 30). One dog
(case no. 11) responded excellently to prednisolone in com-
bination with allergen-specific immunotherapy,d but died 6
months later from acute pancreatitis. One dog (case no. 14)
did not improve further after prednisolone was added to
doxycycline and niacinamide therapy. Adverse effects led to
cessation of these drugs in two of the dogs (case nos. 14,
28). In one of these dogs (case no. 14), prednisolone was
part of a multidrug protocol, and it is unclear which drug
specifically was responsible for the adverse dfects
observed. Although prednisolone is an effective drug for the
treatment of canine lupoid onychodys-tr o p hy, based on these
findings as well as other reports,>6 the common and poten-
tially severe adverse effects suggest that other drugs may be
better initial options.

Other Drugs

Clofazimine is arhimophenazine dye with both antiinflam-
matory and antimicrobial activity. It scavenges hypochlo-
rous acid, reduces the chlorination of proteins by
neutrophils, inhibits mitogen-induced stimulation of
mononuclear cells, and stabilizes lysosoma membranesin
macrophages.2> Clofazimine has been reported effective in
the treatment of discoid lupus erythematosus in humans.26
It was used in one dog (case no. 10) that did not improve on
doxycycline, niacinamide, pentoxiphylline, and an elimina-
tion diet. Clinical signs resolved, and the dog was kept in
remission for 6 months before recurrence of claw disease
was noted in the spring in conjunction with cutaneous signs
of atopic dermatitis. It was not clear whether initial
improvement was due to the clofazimine administration or
was a result of spontaneous remission, or whether the claw
disease was related to the atopic dermatitis.

Azathioprine is a purine antagonist used for the treat-
ment of immune-mediated skin disease. It was administered
to one dog (case no. 29) in combination with pentoxi-
fylline; this dog responded well and was subsequently
maintained solely on pentoxiphylline.
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Onychectomy isamore radical treatment of onychodys-
trophies that reportedly resolves clinical signs reliably,12
but due to successful medical management or reluctance of
owners to pursue this option, none of the dogs in this study
underwent this procedure.

Concurrent Diseases

A magjor problem in evaluating the efficacy of drug therapy
for lupoid onychodystrophy relates to the unpredictable
course of clinical signs. In an earlier study, it was postu-
lated that lupoid onychodystrophy is a syndrome caused by
avariety of diseases.” Although most cases are thought to
be immune-mediated, food adverse reactions and bacterial
infections were also incriminated. ” In the authors(study, 12
of 30 dogs had concurrent documented diseases, but their
relationship to lupoid onychodystrophy remains unclear. It
seems unlikely that orthopedic problems such as hip dys-
plasia and osteoarthritis of one single joint would have any
correlation with claw disease affecting all feet. Similarly,
the dog with generalized demodicosis was successfully
treated and in remission for years before onset of claw dis-
ease. Thyroid evaluation has been recommended in the
diagnostic evaluation of dogs with claw disease.2 To the
authorsd knowledge, no clear cause-effect relationship
between hypothyroidism and claw disease has been
reported to date in a scientific report. The hypothyroid dogs
in this report were diagnosed long before the onset of claw
disease and were on maintenance hormone replacement
therapy with adequate post-pill T 4 values and no other clin-
ical signs. However, 17% of the patientsin this study had
hypothyroidism confirmed by thyroid assays, adequate
response to T4 supplementation, and post-pill T, concentra-
tionsin the upper reference range. Thisis much higher than
would be expected in the general population. The most
common cause for primary thyroiditis in dogs is immune-
mediated lymphocytic thyroiditis, and there may be a
genetic predilection for the development of concurrent dis-
eases. Another possibility may be the binding of antithyroid
antibodies to claw matrix proteins.

Food adverse reaction has been reported as a cause of
lupoid onychodystrophy.” One dog (case no. 4) in this study
responded to fatty acid supplementation and an elimination
diet. Clinical signs recurred upon rechallenge, and the dog
was subsequently maintained in remission for 6 months
without fatty acids on a different [preservative-free[dog
food. Traumatizing one claw then apparently triggered a
relapse of clinical signs. The second recurrence may have
been due to the development of a new dietary hypersensi-
tivity or may have been totally unrelated to the dog(s diet.
The second dog (case no. 5), which apparently responded to
an elimination diet, only partially responded to therapy with
doxycycline and niacinamide and subsequently went into
complete remission on the diet and niacinamide alone.
After 6 months of therapy, niacinamide and the diet were
discontinued, and clinical signs did not recur until 8 weeks
later. Based on dietary challenge studies of dogs with cuta-
neous signs from adverse food reactions,2” recurrence of

claw disease may have been expected sooner. In addition,
niacinamide was discontinued at the same time. Thus, it is
unclear if this dog relapsed due to a food adverse reaction,
the cessation of niacinamide therapy, or another unrelated
cause. The dog was subsequently lost to follow-up.

Atopic dermatitis was diagnosed in four dogs. One of
these dogs (case no. 9) had an initial excellent responseto a
combination of doxycycline and niacinamide, was main-
tained on fatty acid supplementation, and developed clini-
cal signs of atopic dermatitis without claw involvement 18
months later. Another dog (case no. 10) initially showed
only signs of claw disease and failed to respond to an elimi-
nation diet, doxycycline, niacinamide, and pentoxifylline;
but she went into complete remission with clofazimine only
to relapse 6 months later in the spring with concurrent cuta-
neous signs of atopic dermatitis. One dog (case no. 11)
developed cutaneous signs of atopic dermatitis while on
doxycycline, niacinamide, and an elimination diet for the
claw disease. Diagnosis was confirmed by exclusion of
other differential diagnoses. An intradermal test showed
positive reactions to a number of allergens. This dog(s claw
disease and cutaneous signs resolved completely on a com-
bination of prednisolone and allergen-specific immunother-
apy. While the prednisolone was being tapered, the dog
died of acute pancreatitis. One dog (case no. 25) developed
claw disease and atopic dermatitis simultaneously. Treat-
ment of the latter involved antihistamines; there was
improvement but not complete resolution of atopic signs
and no apparent improvement of the claw disease. It is pos-
sible that allergen-specific T lymphocytes also recognize a
cross-reactive epitope expressed in the claw matrix. Exacer-
bation of atopy could, therefore, result in the development
of clinical signs. However, no direct evidence to support
this hypothesisis available from this study.

In one dog (case no. 3), the clinical signs completely sub-
sided with antibiotic therapy. Six months after cessation of
treatment, flea allergy dermatitis developed simultaneously
with recurrence of claw disease. All clinical signs resolved
with flea control and fatty acid supplementation, and the dog
was kept in remission with both treatments. Again, arela-
tionship between fleaallergy dermatitis and claw disease
cannot be established based on this evidence. The initial
improvement on antibiotics may have been due to the suc-
cessful treatment of secondary infection. Spontaneous
remission unrelated to drug administration cannot be ruled
out. The above findings suggest that lupoid onychodystro-
phy may be areaction pattern to avariety of insults.

Clinical Course of Lupoid Onychaodystrophy

Spontaneous remission of lupoid onychodystrophy has not
been addressed in previous publications. Scott et al. noted
that when left untreated, lupoid onychodystrophy is a
chronic, recurrent problem.> In five dogs of the authors(]
study, the following initial treatments resulted in excellent
or good responses. doxycycline, niacinamide, and elimina-
tion diet (case no. 7); tetracycline, niacinamide, and fatty
acids (case no. 20); cephalexin (case no. 24); clavulanic
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acid/amoxicillin (case no. 1); and prednisolone and fatty
acids (case no. 30). In all dogs, treatment was discontinued
completely with no relapse observed during a 2-year fol-
low-up period. Thus, improvement may have been due to
the administered medications or spontaneous remission of
the underlying disease. Another possibility would be that a
temporary insult caused the classic clinical and histopatho-
logical changes of lupoid onychodystrophy. In one dog
(case no. 13), treatment first with fatty acid supplementa-
tion and later with doxycycline and niacinamide only
resulted in partial improvement; but clinical signs com-
pletely resolved once all medications were discontinued,
only to recur 6 months later in the next summer. The poten-
tial for multiple underlying etiologies and an uncertain nat-
ural course for lupoid onychodystrophy make the
assessment of various therapies difficult. It isinteresting
that almost half of the dogs with excellent responses stayed
in complete remission after therapy was discontinued. It
may be prudent to recommend that in dogs having an excel-
lent response to therapy, the medications be tapered and
possibly discontinued to identify patients that do not
require maintenance therapy.

Conclusion

Lupoid onychodystrophy is a syndrome that may be caused
by a number of factors, and further studies evaluating
pathogenesis and therapy are clearly needed. Based on the
authorsexperience, the diagnostic approach for dogs with
suspected lupoid onychodystrophy should include a biopsy
to rule out diseases such as pemphigus foliaceus,
cytopathology of the claw fold, and, if indicated clinically
or cytopathologically, an antibacterial trial therapy (to eval-
uate how much of the clinical signs are from bacterial
infection) as well as afood elimination diet. If neither
antibiotic therapy nor diet lead to remission, the authors
recommend initial trial therapy with tetracycline and
niacin-amide q 8 hours for a period of 8 weeks. With good
or excellent response, treatment may be tapered toq 12
hours or switched to doxycycline and niacinamide q 24
hours. If there is insufficient response, pentoxifylline or
fatty acid supplementation may be used for 8 weeks. In
dogs with nonresponsive disease or owners requesting
immediate results, treatment with immunosuppressive
drugs, such as glucocorticoids, will be the treatment of
choice; however, owners need to be made aware of the pos-
sible adverse effects with this therapy. In any dog with an
excellent response, tapering medications to determine the
need for maintenance therapy is recommended. Veterinari-
ans must be aware that spontaneous remissions and waxing
and waning clinical signs for as-of-yet unknown reasons
may make evaluation of drug efficacy difficult.

& Emily Walder, 626 Venice Boulevard, Venice, CA

b Tetracycline hydrochloride; Barr Laboratories, Pomona, NY

C Niacinamide; Major Pharmaceuticals, Livonia, Ml

d Doxycycline hydrochloride, Vibravet; Pfizer, West Ryde, New South
Wales, Australia

€ Omega 3 fatty acids; Biochemical Veterinary Research, Mittagong, New
South Wales, Australia

f Derm Caps;, DVM Pharmaceuticals, Miami, FL

9 3vCaps; DVM Pharmaceuticals, Miami, FL

h Pentoxifylline, Trental; Aventis, Lane Cove, New South Wales, Australia

I' Clofazimine, Lamprene; Novartis, Ryde, New South Wales, Austraia

I Prednisolone; Vet-A-Mix, Shenandoah, 1A

K Azathi oprine; Roxane Laboratories, Columbus, OH

I Clavulanic acid/amoxicillin, Clavulox; Pfizer, West Ryde, New South
Wales, Australia

M Cephalexin; Teva Pharmaceuticals, Sellersville, PA

N Efa-Vet 1; Efamol, Guildford, United Kingdom

O Efa-Vet Regular; Efamol, Guildford, United Kingdom

P Personal communication, Linda Messinger, 2000; Veterinary Referral
Center of Colorado, Englewood, CO

9 Allergen extract formulated from individual allergens; Greer Laborato-
ries, NC

Acknowledgments

The authors thank Drs. Sonya Bettenay, Kathryn Fieseler,
and Michael Shipstone for their assistance in the manage-
ment of some of the patients; Tracy Greenwalt, Jessica Hin-
richs, and Dr. David Robson for their assistance in
gathering the data; and the referring veterinarians for their
cooperation in providing the patients.

References

1. McEwan NA. Nail diseasein small animals. Vet Derm News
1987;11:18-20.

2. Rosychuk RAW. Diseases of the claw and claw fold. In: Bonagura DJ,
ed. Kirk[s current veterinary therapy XI1. Philadelphiaz WB Saunders,
1995:641-647.

3. Foil CS, Conroy J. Dermatoses of claws, nails and hoof. In: Von
Tscharner C, Halliwell REW, eds. Advances in veterinary dermatol-
ogy. Philadelphia: Baillite Tindall, 1990:420-422.

4. Scott DW, Miller WH. Disorders of the claw and claw bed in dogs.
Comp Cont Ed 1992;14:1448-1457.

5. Scott DW, Rouselle S, Miller WH. Symmetrical lupoid onychodystro-
phy in dogs: aretrospective analysis of 18 cases (1989-1993). JAm
Anim Hosp Assoc 1995;31:194-200.

6. AuxiliaST, Hill PB, Thoday KL. Canine symmetrical lupoid ony-
chodystrophy: aretrospective study with particular reference to man-
agement. J Sm Anim Pract 2001,42:82-87.

7. Muéler RS, Friend S, Shipstone MA, Burton G. Diagnosis of canine
claw diseasela prospective study of 24 dogs. Vet Derm 2000;11:133-
141.

8. Harvey RG, Markwell PJ. The mineral composition of nailsin normal
dogs and comparison with shed nails in canine idiopathic ony-
chomadesis. Vet Derm 1996;7:29-34.

9. Bergval K. Treatment of symmetrical onychomadesis and onychodys-
trophy in five dogs with omega-3 and omega-6 fatty acids. Vet Derm
1998;9:263-268.

10. VerdeMT, Basurco A. Symmetrical lupoid onychodystrophy in a
crossbred pointer dog: long-term observations. Vet Rec
2000;146:376-378.

11. Mueller RS, Olivry T. Onychobiopsy without onychectomy: descrip-
tion of anew biopsy technique for canine claws. Vet Derm
1999;10:55-59.

12. Boord MJ, Griffin CE, Rosenkrantz WS. Onychectomy as a therapy
for symmetric claw and claw fold disease in the dog. JAm Anim
Hosp Assoc 1997;33:131-138.

13. Mueller RS, Sterner-Kock A, Stannard AA. Microanatomy of the
canine claw. Vet Derm 1993;4:5-11.

(Continued on next page)



150 JOURNAL of the American Animal Hospital Association March/April 2003, Vol. 39
References (cont(d)
14. Brakman M, Westerhof W. Treatment of generalized bullous pem- 21. Bruynzee |, Stoof TJ, Willemze R. Pentoxifylline and skin inflamma-

15.

16.

17.

18.

10.

20.

phigoid with oral tetracycline. JAm Acad Dermatol 1994;30:145-146.
Fivenson DP, Breneman DL, Rosen GB, Hersh CS, Cardone S,
Mutasim D. Nicotinamide and tetracycline therapy of bullous pem-
phigoid. Arch Dermatol 1994;130:753-758.

White SD, Rosychuk RAW, Reinke S, Paradis M. Use of tetracycline
and niacinamide for treatment of autoimmune skin disease in 31 dogs.
JAmM Vet Med Assoc 1992;200:1497-1500.

Rothstein E, Scott DW, Riis RC. Tetracycline and niacinamide for the
treatment of sterile pyogranuloma/granuloma syndrome in adog. J
Am Anim Hosp Assoc 1997;33:540-543.

Plumb DC. Veterinary drug handbook. White Bear Lake: PharmaV et
Publishing, 1991:492-496.

Bellahsene A, Forsgren A. Effect of doxycycline on immune response
in mice. Infect Immun 1985;48:556-559.

Marks SL, Merchant S, Foil C. Pentoxifylline: wonderdrug? JAm
Anim Hosp Assoc 2001;37:218-219.

22.

23.

24.

25.

26.

27.

tion. Clin Exp Derm 1998;23:168-172.

Schwarz T, Schwarz A, Crone C. Pentoxifylline suppresses allergic
patch test reactions in humans. Arch Derm 1993;129:513-514.
MarsellaR, Kunkle GA, Lewis DT. Use of pentoxifyllinein the treat-
ment of allergic contact reactions to plants of the Commelinceae fam-
ily in dogs. Vet Derm 1997;8:121-126.

Calvert CA, Cornelius LM. The most common indications for using
steroid hormones in veterinary practice. Vet Med 1990;8:826-845.
Arbiser JL, MoschellaSL. Clofazimine: areview of its medical uses
and mechanisms of action. JAm Acad Derm 1995;32:241-246.
Mackey JP, Barnes J. Clofazimine in the treatment of discoid lupus
erythematosus. Brit J Derm 1974;91:93-96.

Harvey RG. Food alergy and dietary intolerance in dogs: areport of
25 cases. J Sm Anim Pract 1993;34:175-179.




