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Abstract

Case summary An 8-month-old neutered male domestic shorthair kitten was examined for anorexia, lethargy and
palatine ulcers. Systemic lupus erythematosus (SLE) was suspected based on a positive antinuclear antibody
(ANA) titer and six manifestations of autoimmunity: fever, paronychia, oral ulcers, proteinuria, thrombocytopenia
and leukopenia. Mastocytemia was observed on the blood smear. Although the clinical presentation of this case
meets the classification criteria for SLE in humans, tick-borne disease and histopathology evaluation of the
oral and cutaneous lesions would have been necessary to support a definite diagnosis of SLE. Baseline ANA
titration was performed in two laboratories with conflicting results, which may reflect substrate differences used
for the titration, but a false-positive result cannot be excluded. The cat received prednisolone and all clinical and
laboratory abnormalities resolved after two months of treatment. Subsequent ANA titers remained positive and were
not correlated to the patient’s clinical progression.

Relevance and novel information This report describes new findings associated with a presumptive diagnosis of SLE
in a kitten, highlighting that SLE may not be ruled out even in young cats and may be associated with mastocytemia.
ANA titration is part of the initial diagnostic work-up of SLE but is a non-specific test and discrepancies can be
observed between laboratories. The titration of more specific antibodies such as those used in humans would be
helpful to diagnose SLE. ANA titration may not correlate with clinical activity of SLE; hence, the interest of an ANA
titer follow-up to establish disease control warrants further investigation.
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antibodies (ANA) titer and immunologic disorder.®
However, the classification criteria for SLE has recently

Introduction
Pathogenic autoantibodies are the primary cause of

tissue damage in patients with systemic lupus erythe-
matosus (SLE). The production of these antibodies arises
by means of complex mechanisms involving every key
facet of the immune system.! Immune complexes,
autoantibodies, autoreactive lymphocytes, dendritic
cells and local factors are all involved in clinical mani-
festations of SLE.? In veterinary medicine, the diagnosis
is still based on the 1982 revised American College of
Rheumatology criteria,3* adapted for dogs and cats.> To
be diagnosed with SLE, dogs or cats need to have any
combination of four or more of 10 criteria, which are:
arthritis, renal disorder, cutaneous lesions, oral ulcers,
hematologic disorder, serositis, neurologic disorders,
polymyositis or myocarditis, abnormal antinuclear

been updated in human medicine. Henceforth, classifi-
cation criteria for SLE include positive ANA at least
once as an obligatory entry criterion followed by addi-
tive weighted criteria (from 2 to 10) grouped in seven
clinical (constitutional, hematologic, neuropsychiatric,
mucocutaneous, serosal, musculoskeletal, renal) and
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Figure 1 Oral ulcers at (a) admission and (b) 1 week after discharge

three immunologic (antiphospholipid antibodies,
complement proteins, SLE-specific antibodies) domains.
Patients accumulating =10 points are classified as
having SLE.® To our knowledge, this classification has
yet to be adapted for dogs and cats.

We report a presumptive case of SLE in a kitten with
abnormalities not previously described.

Case description

An 8-month-old neutered male domestic shorthair kitten
was referred with a 5-day history of progressive anorexia,
lethargy and palatine ulcers. The cat was vaccinated 2
and 3 months before the onset of clinical signs but had
not been dewormed and was currently receiving no
medication. No fleas or ticks were observed by the owners
or during the physical examination. The cat lived strictly
indoors and no possible trauma was reported.

Physical examination revealed fever (39.7°C), pale
mucous membranes, peripheral lymphadenomegaly
(notably both submandibular lymph nodes [3X5cm]
and both prescapular lymph nodes [5 X 8 cm]), multiple
palatine ulcers (Figure 1) and paronychia of the third
digit of the left hindlimb, which was associated with a
brownish exudate (Figure 2). A board-certified derma-
tologist examined the animal and either a fungal infec-
tion or SLE were highly suspected as a cause for the
mucosal and cutaneous lesions. Skin biopsies and
cultures were recommended but declined by owner. Figure 2 Paronychia at admission
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Figure 3 Thoracic radiographs of the kitten showing a moderate diffuse interstitial pattern worse in the caudodorsal region with
a slight reticulated texture. Left (a) lateral and (b) dorsoventral views

Hematologic abnormalities included a mild non-
regenerative normocytic normochromic anemia (hema-
tocrit 0.25 1/1; reference interval [RI] 0.28-0.471/1 with
no aggregate reticulocytes), mild thrombocytopenia
confirmed on blood smear evaluation (100X 10°/1; RI
156-626 X 10°/1), leukopenia (5.74X10°/1; RI 6.30-
19.60 X 10°/1[ADVIA 120]), a toxogram (D&hle bodies in
more than half the neutrophils), rare reactive lympho-
cytes and mastocytemia (one mastocyte on the blood
smear). No morulae were visualized. A saline agglutina-
tion test was negative. Biochemical abnormalities
included hypoalbuminemia (17.7 g/dl; R1 26-39 g/1) and
hyperglobulinemia (51.1g/dL; RI 29-47g/1 [Beckman
DxC 600]). Urinalysis revealed a normal urine specific
gravity (>1.060) with an inactive urinary sediment. The
urine protein:creatinine ratio (UP:CR) was significantly
increased (6.6; R1 0-0.4).

PCR testing for Chlamydia species, feline herpes-
virus-1, Mycoplasma species and feline calicivirus on an
oropharyngeal swab were negative. Brush cytology of
palatine ulcers revealed septic suppurative inflamma-
tion without evidence of atypical cells. Cytologic exami-
nation of submandibular and prescapular lymph nodes
was consistent with reactive lymphoid hyperplasia.
In-house feline leukemia virus (FeLV) antigen and feline
immunodeficiency virus (FIV) antibody test (Combo
Plus FeLV/FIV; IDEXX Laboratories), as well as FeLV
PCR assay on whole blood were negative. Considering
the owner’s financial constraints, the indoor-style living

of the cat and the low prevalence of tick-borne diseases
in North America, the latter and bartonellosis were not
prioritized and not explored.

Thoracic radiographs revealed a mildly reticulated,
moderate diffuse interstitial pulmonary pattern worse
in the caudodorsal lung fields; a preferential peri-
bronchial distribution suggested peri-bronchial inter-
stitial lesions, bronchial wall thickening or combination
thereof (Figure 3).

On abdominal ultrasound, the liver appeared normal
both in size and echogenicity. The spleen was diffusely
enlarged but homogeneous. The renal cortices were
mildly heterogeneous and hyperechoic with poorly
defined hyperechoic streaks perpendicular to the cortex
and capsule, representing non-specific changes sugges-
tive of nephritis or glomerulonephritis. The pancreatic
parenchyma was diffusely mildly hypoechoic and
slightly thickened with irregular margins, supporting a
diagnosis of pancreatitis. The hepatic and medial iliac
lymph nodes were moderately thickened. These changes
were deemed reactive to some systemic inflammatory
process. A non-effusive form of feline infectious perito-
nitis was not excluded but was considered less likely
given the absence of detectable nodules on thoracic radi-
ographs and abdominal ultrasound, as well as the
absence of neurologic clinical signs.

Coagulation times evaluated prior to fine-needle
aspiration were within normal limits (prothrombin time
16s [RI 15-23s]; partial thromboplastin time 97s [RI
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Figure 4 Normal thoracic radiographs of the cat 7months after discharge. Left (a) lateral and (b) dorsoventral views

70-120s]). Owing to mastocytemia, hepatic, splenic and
hepatic and medial iliac lymph nodes cytologic evalua-
tion was conducted. The samples had adequate cellular-
ity and a mast cell tumor was not revealed. Hepatic and
medial iliac lymph nodes were reactive.

ANA were titrated and considered negative at a titer
of 1:80 in a first laboratory (lab 1), with no available Rls.
The same serum was sent to another laboratory (lab 2) as
the clinical picture was suggestive of SLE, and consider-
ing the variable sensitivity of ANA titration between
laboratories. The titer was positive in lab 2 at 1:160
(positive when =1:40).

The cat received 8.6mg/kg doxycycline (Summit
Veterinary Pharmacy) q24h for 1month, 1.2mg/kg
prednisolone (Rafter 8 Products) q24h and 0.6mg/kg
benazepril (Fortekor; Elanco) PO q24h. The prescrip-
tion for doxycycline was issued for 1 month based on
the recommended treatment duration for ehrlichiosis.”
The owners were also instructed to feed the cat with
either wet kibbles or canned food, and given a renewa-
ble prescription of buprenorphine (Summit Veterinary
Pharmacy), 0.014mg/kg q8h for 5days. However,
buprenorphine was discontinued thereafter as the cat
did not exhibit any discomfort, which was supported
by the fact that the cat regained a full appetite and that
the oral ulcers had almost healed within a week post-
discharge (Figure 1). The peripheral lymphadenomeg-
aly had significantly improved and the paronychia
started to heal. Mastocytemia was no longer detected
and all hematologic abnormalities were resolved. No
changes were made in treatments.

Three weeks after discharge, the oral ulcers were
completely healed and there was only mild crusting

of the affected nail bed. UP:CR was normal (0.19; RI
0-1.00) so benazepril was decreased to 0.3mg/kg
PO q24h.

Two months after discharge, the cat was clinically
healthy and had an unremarkable physical examina-
tion. The paronychia was healed, and no buccal ulcers
were noted. Complete blood count and urinalysis
revealed no abnormalities. An in-house FeLV /FIV test
was repeated and remained negative. Prednisolone
(1.2mg/kg PO q24h) was maintained, but benazepril
administration was discontinued.

Three months after discharge and thereafter the cat
had no clinical signs and a normal UP:CR (0.07; RI
0-1.00). ANA titer was repeated at lab 2 and remained
positive (1:640).

Seven months after discharge, while the cat remained
in clinical remission, ANA titer at lab 2 was positive at
1:160. Thoracic radiographs were performed and were
within normal limits (Figure 4). Prednisolone was
decreased to 0.8 mg/kg PO q24h.

Ten months after discharge, ANA titer remained
positive at 1:40. Prednisolone was decreased to 0.5mg/
kg g24h. Thirteen months after discharge, leukopenia
recurred (1.77 X 10°/1; RI 6.30-19.60 X 10°/1) and ANA
titer was positive 1:160. Prednisolone was increased to
0.8mg/kg q24h until now. At the time of writing,
19months after the diagnosis, the cat is clinically well,
but a slight leukopenia persists (2.74X10°/1; RI
6.30-19.60 X 10°/1).

Discussion
To our knowledge, this is the first report to describe a kit-
ten with a presumptive SLE associated with mastocytemia
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and radiographic changes compatible with vasculitis,
which includes follow-up of ANA titer.

In the present case, the diagnosis of SLE was based on
a positive ANA titer as well as six manifestations of auto-
immunity: fever, paronychia, oral ulcers, proteinuria,
thrombocytopenia and leukopenia. Of these clinical
signs, proteinuria, cutaneous lesions and anemia were
the most frequent in previously reported cats with SLE
(Table 1).520 Anemia was not included in criteria for this
cat as an immune-mediated destruction was uncertain.
Although not all infectious or corticosteroid-responsive
diseases have been investigated in this case, few infec-
tious diseases could result in all the abnormalities
observed in this cat. Virulent systemic disease associated
with calicivirus could have mimicked some abnormali-
ties observed in this case?! but is deemed unlikely consid-
ering the negative PCR on oropharyngeal swab.
Unfortunately, a vasculitis associated with a tick-borne
disease was not ruled out, and it is not excluded that the
month of doxycycline may have cured this cat. However,
this hypothesis is less likely as this cat was a strictly
indoor-only cat and lives in North America where the
tick-borne disease prevalence is low (Ehrlichia species,
Anaplasma  phagocytophilum, Neorickettsin species and
Bartonella henselae species: 0% for indoor cats).?? In addi-
tion, no fleas or ticks were observed on this cat. Finally, a
vasculitis associated with Bartonella or a tick-borne dis-
ease has never been reported in cats, to the best of our
knowledge.?>% It should also be noted that the doxycy-
cline may have helped to control an immune-mediated
disease as this molecule is known to have immunomodu-
latory effects.?® Feline infectious peritonitis is very
unlikely considering that this cat is still alive, but a
screening test such as feline coronavirus antibody titer on
blood may have been desirable at the onset of clinical
signs. Biopsies from oral ulcers or the nail bed could have
helped strengthen our diagnosis of SLE by demonstra-
tion of IgG and C3 deposition along the basement mem-
brane using direct immunofluorescence (positive lupus
band test), as well as by excluding other autoimmune
diseases; however, biopsies are not required for the diag-
nosis of SLE and observation of cutaneous lesions by a
clinician is considered sufficient according to the diag-
nostic criteria for SLE in humans.® Despite this, the
absence of the above-mentioned diagnostic procedures
makes the diagnosis of SLE in our cat a presumptive one.

The cat presented in this case report is the youngest
ever described among cases of SLE already reported, in
which the age of diagnosis ranged from 1 to 11.5years
(median 7years).8-1° SLE may therefore not be ruled out
in a very young cat. Similarly, in humans, approximately
25% of SLE cases appear in the first two decades of life.?”

Conflicting results were observed with ANA titers
measured from the same serum sample sent to two dif-
ferent laboratories. The positive ANA titer was consid-
ered reliable because the cat had several manifestations

of autoimmunity consistent with SLE and the screening
for FeLV, a known cause of false-positive ANA titer, was
negative twice.>?8 Moreover, the present cat did not
show any direct or indirect signs of cholangitis, and did
not receive any drugs, also known to cause false-positive
ANA titers.1>28 [t is, however, reported that healthy cats
may have a positive ANA titer (20% with strong titers:
1:160-1:320);% therefore, a false-positive titer in our cat
cannot be completely ruled out. With the new classifica-
tion of lupus in humans,® a persistent negative assay of
ANA precludes a diagnosis of SLE. Conversely, a persis-
tent false-positive ANA titer with clinical signs consist-
ent with SLE can lead to a false diagnosis of SLE. This
scenario cannot be completely ruled out in the current
case report, although the cat met the SLE criteria of 1982.
Unfortunately, other specific tests available in humans
have not been developed for use in feline patients.

The ANA titration at diagnosis was performed by
indirect immunofluorescence in both laboratories but
using two different substrates: Hep-2 cell lines (lab 1) or
rat liver section (lab 2). One of the reasons for the dis-
cordant titers may be the nature of the substrate used.
Some studies compared the Hep-2 cell line (human epi-
thelial cell cultures) with rat liver section for ANA titra-
tion in dogs, with divergent results.303! Other causes that
may explain the conflicting ANA results could be micro-
scope performance, evaluator subjectivity or lack of
standardized positive control serum.®>-3* Inconsistent
results for ANA test may occur between laboratories and
further evaluation of these tests to determine their speci-
ficity is warranted.

ANA titer has been monitored in our cat at the same
laboratory (lab 2). Despite a remission of both clinical and
biochemical parameters, the ANA titer increased three
months after diagnosis and remained positive after 7, 10
and 13 months. This could be explained by a lack of cor-
relation between clinical signs and ANA titer. Pedersen
and Barlough'® reported that ANA titer appeared useful
to monitor SLE activity, but this was not observed in our
cat nor in two cats with SLE reported by Scott et al'® and
Vitale et al'” (Table 2). This is in agreement with what is
observed in human medicine where little, if any, data
suggest a correlation between ANA titer and the activity
of SLE.® Therefore, ANA titration may not be an appro-
priate test to detect relapse when weaning treatments.

The prevalence of mastocytemia in cats varies from
0.05% to 0.33%, and has never been described in healthy
cats.’% In a study involving 33 cats with mastocytemia,
the associated diagnoses were mast cell tumors (MCTs;
confirmed n = 22/33; suspected n =3/33), other tumors
(n=5/33) and chronic kidney disease (n=23/33).%"
Furthermore, in another study, 14/30 cats (47%) with
mastocytemia were found to have a MCT, but 16 (53%)
had no definitive diagnosis.? For our cat, an MCT was
deemed unlikely based on cytologic evaluation of pala-
tine ulcers, lymph nodes, liver and spleen, and because
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antiphospholipid antibodies

Table 1 Prevalence of clinical signs of previously reported cats with systemic lupus erythematosus in decreasing order of frequency

APA
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Table 2 Antinuclear antibody (ANA) monitoring of previously reported cats with systemic lupus erythematosus (SLE)
and our cat

*Discrepancy between ANA titer and SLE clinical activity
CS =clinical signs; Pos = positive; Neg = negative

the cat is still doing well more than a year after the diag-
nosis. Hence, SLE could reasonably be considered as a
part of the shortlist of non-tumoral disease that may be
associated with mastocytemia in feline patients but
would merit further investigations.

While non-specific, the combination of reticulated tex-
ture and diffuse interstitial pulmonary pattern on thoracic
radiographs raised suspicion for pneumonitis, microhem-
orrhages and/or vasculitis. This finding is consistent with
SLE, as described in two dogs, but it has never been
described in cats. One dog had a multifocal structured
interstitial to miliary pattern affecting all lung fields on
chest radiographs, and a cytology of bronchoalveolar lav-
age revealed the presence of a lupus erythematosus cell.®
On the second dog, a moderate generalized pulmonary
interstitial pattern on thoracic radiographs was observed.
Lung necropsy revealed general inflammatory infiltration
with an interstitial, diffuse, subacute-to-chronic pneumo-
nitis, a chronic peri-bronchiolitis and a chronic peribron-
chitis.?® In humans suffering from SLE, diffuse alveolar
hemorrhage (DAH) can be observed and is frequently
associated with pulmonary capillaritis. Pulmonary

infection remains a differential diagnosis.*4! For our cat,
thoracic radiographic abnormalities and anemia make
DAH associated with capillaritis a possible differential. A
bronchoalveolar lavage was not performed and would
have been useful to rule out infection. Considering the
proteinuria, our cat was put on doxycycline to treat an
underlying tick-borne disease, despite a low level of sus-
picion as previously mentioned. At the same time, the
doxycycline may have helped to treat a pulmonary infec-
tion; in humans, the risk of pulmonary infection is three
times greater in patients with SLE than in the general
population.*> Pancreatitis was also suspected according to
abdominal ultrasound and may have resulted from vas-
culitis as described in humans with SLE.#

Conclusions

This report describes new findings in a presumptive
case of SLE, highlighting that the diagnosis may not be
ruled out even in young cats and may be associated
with mastocytemia. Vasculitis with lung involvement
may occur in cats with SLE. ANA titration is part of the
initial diagnostic work-up of SLE but is a non-specific
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test and discrepancies can be observed between labo-
ratories. A false-positive ANA titer with clinical signs
consistent with SLE can lead to a false diagnosis of
SLE. The titration of more specific antibodies such as
those used in humans (anti-double-stranded DNA and
anti-Smith antibody) would therefore be desirable.
ANA titration may not be always correlated with clini-
cal activity of SLE; hence, the interest of an ANA titer
follow-up to establish disease control warrants further
investigation.
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