Review Article

" -
m u BASRAH JOURNAL OF VETERINARY RESEARCH, 2024, 23(3):156-169.

BASJVETRES https://bjvr.uobasrah.edu.iq/

Therapeutic Management of Chronic Gingivostomatitis In Cats. A
Comprehensive Review

Amanj M. ameen Ahmad!, Othman J. Ali?, Hardi F. Marif !, Basim A. Alil.

1-Department of Clinic and Internal Medicine, College of Veterinary Medicine, University of
Sulaimani.

2-Department of Surgery and Theriogenology, College of Veterinary Medicine, University of
Sulaimani.

Corresponding Author Email Address: amanj.faraj@univsul.edu.iq

ORCID ID: https://orcid.org/ 0009-0002-2489-5155

DOI: https://doi.org/10.23975/bjvr.2024.150461.1094

Received: 6 June 2024 Accepted: 7 July 2024.

Abstract

The disease commonly referred to as Feline Chronic Gingivostomatitis Syndrome can be
vexing and challenging to control, with an incidence ranging from 0.7% to 12.0%. The presence
of several conflicting claims can cause significant confusion for general practitioners, ultimately
compromising their ability to provide effective clinical care and negatively impacting the well-
being of their patients. For cats, this multifactorial disease is significantly associated with
multiple environments. Having standards would greatly assist the whole profession by providing
general practitioners with the necessary tools to handle these patients confidently and determine
whether a referral is necessary. The current primary course of action entails the removal of teeth,
specifically the premolars and molars, rather than relying solely on medicinal treatment.
Following surgical treatment, cats' outcomes can be broadly divided into three groups:
remissions, notable improvements, and minimal improvements. Most cats that get surgical
treatment require simultaneous medication therapy to reduce inflammation, with some needing
ongoing medical maintenance for the rest of their lives. Emerging methods like mesenchymal
stromal cell therapy have potential favorable outcomes for patients.
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Introduction

Veterinary practitioners frequently observe
feline patients with feline chronic
gingivostomatitis syndrome (FCGS), a
serious inflammatory condition that affects
the immune system and specifically targets
the oral mucosa (1). Feline Chronic
Gingivostomatitis (FCGS) is a widely
recognized disease frequently observed in
veterinary practice, with a prevalence that
varies from 0.7% to 12.0% (2). The
pathogenesis of FCGS is still unknown,
however, it is widely acknowledged that
FCGS is a result of an abnormal immune
response to oral antigenic stimulation. This
immune response may be triggered by a
variety of factors (2). A wide range of
diseases have been linked to this condition,
including systemic infections such as feline
calicivirus (FCV), feline herpesvirus (FHV-
1), feline Ileukemia virus (FeLV),
immunodeficiency  virus  (FIV), and
Bartonella, as well as dental issues such as
feline resorptive lesions and periodontal
disease, and hypersensitive reactions such as
reactivity to plaque bacteria and food
allergies (1). This condition is referred to by
multiple  descriptive  terms, including
recurrent oral ulceration, lymphoplasmacytic
stomatitis, lymphocytic
gingivitis stomatitis, plasmacytic stomatitis,
chronic ulcerative paradental stomatitis,
plasma cell gingivitis-stomatitis-pharyngitis,
chronic ulcerative stomatitis, and feline
chronic gingivostomatitis (3). There are two
clearly identifiable clinical manifestations of
the illness - ulcerative and proliferative (2).

plasmacytic
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However, some individuals may exhibit both
phenotypes. Lesions commonly cause
significant oral discomfort, a diminished or
nonexistent appetite, inadequate grooming,
and decreased social interaction (2). The
predominant clinical manifestations include
difficulty swallowing, bad breath, excessive
salivation, loss of weight, pain in the mouth,
bleeding in the mouth, untidy fur, and
various degrees of inflammation of the
gums. Additionally, there may be lesions on
either one or both sides of the palatoglossal
fold extending to the tongue's lateral
base(3). The histological examination
reveals that the lesions are mostly penetrated
by lymphocytes and plasma cells, with a
lesser presence of neutrophils, macrophage-
like cells, and mast cells (3). The
identification of circulating T cells in cats
afflicted with FCGS provides evidence that
the disease is caused by an abnormal
reaction to persistent, oral, antigenic
stimulation resulting from either clinical or
subclinical viral infections (3). The etiology
of FCGS remains unknown, and an effective
and consistent treatment protocol has not yet
been identified. Over the past few decades,
numerous therapeutic approaches have been
explored, broadly classified as either
medicinal or  surgical interventions.
Historically, the primary approach to
medical treatment has been the use of
immunosuppressive  drugs  such  as
corticosteroids or cyclosporine (3). On the
other hand, surgical intervention often
involves the removal of premolar and molar
teeth, or even all of them(2). These
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treatments have significant potential risks,
including polyuria, polydipsia, secondary
diabetes mellitus, skin fragility, decreasing
effectiveness over time (in medical
management), postoperative pain and
reduced function, psychological distress for
the owner, and financial expense (in surgical
management) (3). Multiple studies have
been undertaken to examine the outcome of
different therapies in order to identify a
successful treatment with minimum side
effects and to test the efficiency of tooth
extractions (3). The complex nature of
FCGS and its variable etiology may explain
why current treatments have failed In order
to effectively treat the condition, it is crucial
to thoroughly analyze existing treatment
options using an evidence-based medicine
approach until the precise cause is identified
and therapy can be tailored accordingly (3).
Data-based medicine encourages clinicians
to use the most reliable data obtained
through the scientific process to guide their
decisions (3). By examining and evaluating
the existing literature on FCGS treatments,
one may assess the advantages and
drawbacks of therapy, thus emphasizing the
necessity for further rigorous study in this
area (3). This review highlights various
therapeutic approaches for FCGS and
evaluates their effectiveness.

Therapeutic management of FCGS

The therapy objectives for FCGS are to
reduce or eliminate antigen activation and
regulate the abnormal immune response (3).
Given that nearly all affected felines will
experience moderate to severe periodontitis
and tooth resorption, the initial step in
managing this condition is surgical
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intervention with dental extractions (4).
Periodontitis  imposes a  significant
inflammatory load on both the oral mucosa
and the immune system (4)..Hence, tooth
removal will efficiently decrease a
component of the persistent inflammatory
load, enabling a subset of patients to achieve
substantial  improvement or  perhaps
complete resolution.  Nevertheless, it
remains uncertain how the extraction of
teeth is connected to the decrease or
eradication of Feline calicivirus (FCV) from
the oral mucosa. Tooth extraction may
plausibly eliminate the specific subgingival
microbiota that could contribute to this
condition. This, in turn, could decrease the
inflammatory load and allow the immune
system to prioritize concurrent chronic viral
infections. On the other hand, inflammation
may create a more conducive environment
for the proliferation of these viruses(4).
Typically, there are two primary methods
for treating FCGS: surgical intervention and
medical therapy (4). Nevertheless, medical
therapy alone typically does not yield
positive long-term results, necessitating the
prevailing care standard, which involves
surgical  intervention  through  tooth
extractions, with or without further
treatment. Various therapies have been
proposed (4). Nevertheless, this review
exclusively focuses on the most prevalent
and auspicious modalities.

Surgical management

The efficacy of tooth extractions in cats
affected with FCGS was initially
documented by (5). Traditionally, this
treatment was implemented under the belief
that patients with FCGS suffer from a
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malfunctioning protective mechanism or an
adverse immune response triggered caused
by bacterial periodontopathogens or viruses
(5). Tooth extractions were deemed
advantageous in diminishing the ongoing
antigenic stimulation encountered by these
patients (5). Extractions are recognized as an
effective treatment for moderate to severe
periodontitis, a condition that affects as
many as 93% of cats (6). Extractions are
also used to address tooth resorption and
retained roots, which are present in up to
66% of cats with the FCGS (6). Previous
research conducted by (5,7) found
comparable rates of success in extraction
therapy. The initial study showed that 80%
of cats (24 out of 30) saw considerable
improvement or were clinically cured during
a follow-up period of 11-24 months
following treatment. In both of these
investigations, the majority of patients
(96.8% [60/62] in total) received treatment
with Partial teeth extractions (PTEs) (8). A
subsequent study conducted in 2015,
following the discovery of radiographic
findings and involving a larger sample size,
re-assessed the effectiveness of extraction
therapy. The results showed a response rate
of 39% (37 out of 95 patients) for significant
clinical improvement and 28% (27 out of 95
patients) for complete resolution of
stomatitis (8). Consistent with these results,
almost 33% of cats (31 out of 95) did not
exhibit a response to extraction treatment in
this subsequent study conducted by (8). The
study also investigated the effects of long-
term medical treatment in cases that
underwent surgery. It was discovered that
the majority (68.8%) of patients who
experienced significant improvement or
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complete resolution needed medical
intervention with  antimicrobial, anti-
inflammatory, or analgesic drugs for a
limited duration after the initial 2-week
postoperative period (8). This study differed
from prior research in that it examined the
impact of the number of tooth extractions on
the outcome.lt found that there was no
notable distinction in the overall response to
therapy between cats treated with PTEs and
full teeth extractions (FTEs). This discovery
corroborates the idea that tooth plaque is not
as pivotal of a causative element as
previously believed. The potential for
disease  phenotypic variation or the
manifestation of a completely distinct
illness, such as severe periodontitis or
contact stomatitis, in patients treated with
PTMs should not be disregarded (8).
Although the potential benefits of early
intervention in this inflammatory illness are
plausible, there is currently no research
examining the impact of the length of
clinical indications on surgical therapy
success.Nevertheless, research conducted
found no correlation between the length of
time clinical symptoms were present and the
intensity of the lesions (clinical scores) at
the moment of treatment (9). A recent study
looked at how well extraction therapy works
and found that cats that were positive for
FeLV were 7.5 times more likely to not get
better after having their teeth pulled. The
study's conclusion is that cats that are
positive for FeLV have a much worse
response to dental extractions than cats that
do not have retroviral disease.(10).
Presently, the removal of all premolar and
molar teeth, referred to as PTEs and FMEs,
has demonstrated the most advantageous
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long-term results (8, 9). Based on the current
information, the authors provide some
proposals for optimal practice in tooth
extraction therapy, as stated in the
'Recommendations for tooth extraction
therapy' (11).

A-Partial teeth extractions (PTEs)

Extract any teeth with  significant
periodontal disease (more than 50%
attachment loss or stage 3 furcation
exposure) and supragingival resorption,
along with any remaining roots.

The extraction of premolar and molar teeth,
while leaving the incisor and canine teeth
intact, should only be done in instances
when there is minimal or no inflammation of
the gingiva and the surrounding mucosa of
these teeth. If there 1is widespread
inflammation, especially in the front part of
the mouth, PME is not suitable, and FME is
indicated instead.

Scaling of the remaining teeth should be
conducted and maintained at a frequency of
every 1-3 months as long as inflammation
persists.

If there is no response shown within a period
of 2-3 months after performing PME
(Periodontal Maintenance and Evaluation),
it is recommended to extract the remaining
teeth, regardless of the presence of
inflammation surrounding the front teeth.

B-Full teeth extractions (FTEs)

Should be conducted in instances when there
is widespread inflammation in the mouth

Medical Management

Bas J Vet Res, 23(3), 2024

Managing FCGS medically can be difficult
because of the considerable oral pain it
causes, However, it is crucial for both acute
and chronic (11). Previous medical
intervention before tooth extraction has
proven to be insufficient in influencing the
overall outcome of surgical therapy and is
expected to only provide temporary relief
for some symptoms associated with
stomatitis in cats (8). Roughly one-third of
cats that have tooth extraction therapy do
not show improvement after the surgery. In
these circumstances, it is crucial to provide
proper medical care after the surgical
procedure. The authors use
a customized medical strategy for cats that
exhibit an inadequate response after tooth
extractions. When there is no underlying
systemic illness, refractory cases have been
treated by using a combination of pain relief
medication and treatment that suppresses or
modifies the immune system (11). Because
FCGS is an immune-mediated inflammatory
illness, medical treatment mostly involves
immunosuppression or immunomodulation

(12).
Analgesia

Effective pain control is crucial throughout
all stages of FCGS care, including the acute
phase, post-surgical phase, and instances
that do not respond to extraction therapy
(12). A study investigated the pain-relieving
effects and absorption of buprenorphine
when administered by the buccal route in
cats with oral illness. Research demonstrated
that cats suffering from stomatitis
experienced decreased bioavailability and a
shorter absorption half-life (13).
Nevertheless,  buprenorphine  exhibited
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analgesic properties and showd minimal
variation in plasma levels when compared to
both healthy cats and the saline control
group (13). Other analgesic compounds,
while potentially beneficial in FCGS, lack
sufficient scientific evidence to support their
use. These compounds include N-methyl-D-
aspartate (NMDA) receptor antagonists
(amantadine), gabapentin, corticosteroids,
opioids (except buprenorphine), and non-
steroidal anti-inflammatory = medications
(NSAIDs) (13).

Amantadine

Historically, it has been utilized as an
antiviral treatment for humans. This is the
most commonly prescribed medicine for
treating  feline  musculoskeletal  and
neuropathic pain (14). However, more
recently, studies have demonstrated its
effectiveness in managing chronic pain in
cats by blocking the NMDA receptors (15,
14). Cats may experience sedation as an
observed adverse effect. Administering a
dose of 3-5 mg/kg orally every 24 hours
resulted in a notable enhancement in the
quality of life for cats suffering from
osteoarthritis (15).

Gabapentin

It is a drug with a similar structure to
gamma aminobutyric acid (GABA) that is
believed to have a suppressive effect on
voltage-gated calcium channels. This
medication is primarily recommended for
the treatment of musculoskeletal and
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neuropathic pain in cats (16). Despite
several studies indicating the absence of
notable analgesic effects
(16). An investigation assessing the pain-
relieving properties of the combination of
gabapentin and buprenorphine in cats having
ovariohysterectomy discovered that there
were no notable differences in postoperative
pain levels and the need for further pain
relief when compared to the use of a
combination of meloxicam and
buprenorphine (16). This drug has a
significant level of bioavailability (94.77%)
when administered orally at a dosage of 5-
10 mg/kg. This dosage can be repeated
every 812 hours, since pharmacokinetic
studies have demonstrated that shorter
dosing intervals are more efficacious than
dosing every 12 hours (4).

Steroids

Patients with FCGS may view it as an
adjuvant pain management
option.Glucocorticoids have the ability to
alleviate pain indirectly by exerting anti-
inflammatory actions (17). There is evidence
indicating that these effects may also have
positive outcomes in the therapy of
neuropathic pain, because steroid receptors
are present in both the central and peripheral
nervous systems. Still, constant antigen
stimulation, like what is thought to happen
in FCGS, could cause T cells to stop
working  properly, which is called
"exhaustion," which could make the benefits
of these drugs less effective (17).

NSAIDs

The consideration of renal side effects has
led to caution over the continuous use of
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these medications that are often used in
acute settings (18). Nonsteroidal anti-
inflammatory drugs (NSAIDs) have been
assessed as an additional therapy method for
cats with FCGS. A randomized, double-
blind clinical trial was used to see what
happened when cats were given a
combination of piroxicam (0.3 mg/kg Po
every other day) and bovine lactoferrin oral
spray (6 mg/cat, every 12 hours). The results
showed that 77% of the cats saw substantial
improvement in their clinical symptoms

(18).
Antimicrobials

The scientific evidence supporting the use of
antibiotics in FCGS 1is scarce, and the
effectiveness of antibiotics is reduced
compared to immunosuppressive medication
in FCGS. Antibiotic treatment is only
suggested in the acute phase and/or if
secondary infections are present (6).
Research was conducted to examine the
sensitivity of the subgingival microbiome of
cats to antimicrobial agents. However, it is
important to note that the patients included
in this study only had gingivitis, whereas
individuals with FCGS exhibit a more
severe type of periodontitis (6).

Immunosuppressive therapy

Glucocorticoids are the most commonly
recommended drugs for treating stomatitis
before and after tooth extraction (19).
Glucocorticoids have been administered to
postoperative patients both shortly after
surgery and also in refractory cases.
Administration of steroids has demonstrated
a full resolution or significant enhancement
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in around 23% of those undergoing
treatment; however, only 7% attained a state
of clinical remission (19).

Given these facts, as well as the possible
adverse effects of prolonged use, such as
diabetes mellitus, the authors suggest that
corticosteroids should only be used for
patients who do not respond to pain
management protocols, for symptomatic
treatment, on a gradually decreasing dosage,
or as a last resort (19). When corticosteroids
are used, it is advisable to regularly acquire
blood samples to evaluate for any adverse
reactions. Ciclosporin is an
immunosuppressant medication used to treat
FCGS cases (19). Ciclosporin inhibits T cell
proliferation by suppressing the release of
Interleukin-2. As a result, it indirectly
impairs B cell function (i.e., responsiveness
and antibody production). Additionally, it
directly reduces B cell migration (20). In a
limited study of 8 cats, treatment with
ciclosporin before dental extractions resulted
in 50% clinical remission (21). A clinical
trial was conducted to evaluate the effects of
oral ciclosporin on cats that had undergone
tooth extractions (21). The trial was
randomized, controlled, double-blind, and
prospective. The study observed a
significant disparity in the rate of cats
exhibiting clinical improvement during the
6-week research period, with 77.8% (7 out
of 9 cats) in the treatment group and none in
the placebo group (1 out of 7 cats, 14.3%)
(22). During an extended period of
observation, 11 cats were studied, and the
results revealed that 45.5% (five cats)
experienced clinical recovery after being
treated with ciclosporin for a duration of

three months or more. Also, cats with
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chronic stomatitis that wouldn't go away had
much less inflammation in their mouths
when their whole-blood ciclosporin levels
were higher than 300 ng/ml, as reported by
(22). Nevertheless, it is advisable to refrain
from employing immunosuppression in the
absence of surgical intervention.

Immunomodulation

Immunomodulation is often used only for
instances who have not responded to
surgery, known as refractory cases (22).

Recombinant feline interferon omega
Interferons (rFeiFN-w)

Signaling proteins, known as interferons,
have the capability to disrupt viral
replication (19). Interferons exhibit antiviral
effects against FHV-1, FCV, and feline
coronavirus (19). Research has
demonstrated that when interferon (IFN) is
absorbed by the mucous membranes of the
mouth, it promotes immunomodulation by
interacting with the lymphoid tissues in the
throat. However, if IFN is absorbed through
the gastrointestinal tract, it breaks down the
glycoprotein (19). Researchers looked at
how well rFeiFN-o treated retrovirus-
infected cats from a rescue shelter. They
found that 6 of the 16 cats had caudal
stomatitis, which was more common in FIV-
infected cats. In this experiment, both FIV-
infected and FIV/FeLV coinfected cats
showed therapeutic improvements. All cats
infected with Feline FIV and tested positive
for FCV (4 out of 7) showed symptoms of
gingivostomatitis. All cats infected with
Feline FIV and tested positive for FCV (4
out of 7) showed symptoms of
gingivostomatitis. After undergoing rFeiFN-
o therapy, nine out of the 11 cats who tested
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positive for FCV showed a decrease in their
viral levels (23). A controlled, randomized,
double-blinded trial was conducted to
evaluate the effects of oromucosal
administering rFelFN-u in 19 cats over a
period of 3 months. The results showed that
45% of the cats saw significant
improvement, with 10% achieving complete
clinical remission. Nevertheless, the findings
did not show any statistically significant
differences between the two groups,
suggesting that rFelFN-u is at least equally
efficacious as short-term prednisolone in
treating FCV-positive cats with refractory
FCGS (19). A recent study conducted under
controlled conditions showd that the
subcutaneous administration of rFelFN-u
may be a viable therapy option for feline
chronic gingivostomatitis (FCGS) in cats
who are positive for feline calicivirus (24).
This medication works by suppressing the
reproduction of FCV, as reported (24). In
addition, researchers have successfully
generated a novel form of rFelFN (rFelFN-
al5) using transgenic silkworms. This new
form may have a reduced chance of causing
allergies, unlike the current form of rFelFN-
u that is created using the baculovirus
expression system in silkworms (25).

Mesenchymal stem cells.

The effective treatment of feline
gingivostomatitis by performing complete
extraction of all teeth and administering
mesenchymal stem cells (MSCs)
intravenously, either of autologous or
allogeneic mesenchymal stem cells (26).
The MSCs were only effective when used
along with partial or full-mouth tooth
extractions. Using MSCs on their own did

not improve the condition of chronic
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gingivostomatitis in cats (26). Research was
conducted where fresh, autologous adipose-
derived mesenchymal stem cells (ADSCs)
were given intravenously to 7 cats who did
not respond to full-mouth tooth extractions
and immunosuppressive medication as a
therapy for FCGS. Three felines experienced
full clinical remission, two felines exhibited
clinical improvement, and two felines did
not respond to the medication (12). The
research group conducted a study on the
effectiveness of FCGS therapy using
allogenic ADSCs. They observed that out of
a group of seven cats, two experienced
complete clinical remission, two exhibited
significant clinical improvement, and three
did not show any improvement.
Subsequently, these two experiments were
expanded. An additional 18 cats, who did
not exhibit recovery after full-mouth
extractions, were treated with either
autologous or allogeneic ADSCs. Of the cats
treated with autologous ADSCs, 77%
(10/13) showed significant improvement or
complete remission. Similarly, 60% (3/5) of
the cats treated with allogeneic ADSCs
showed substantial improvement or entire
remission. Out of a total of 18 cats, 5/18
animals had full remission in response to
therapy, while 8/18 cats exhibited
considerable improvement. The study
conducted revealed that over 70% of cats
benefited from the ADSC therapy, while
27% either did not react or exhibited only
marginal improvement (27). The novel
therapeutic  technique  of  autologous
transplantation repair using MSCs shows
great promise and has already demonstrated
success in veterinary medicine for treating a
wide range of injuries and diseases affecting
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different parts of the body, such as the oral
cavity, tendons, ligaments, joints, digestive
tract, liver, kidneys, heart, respiratory
system, skin, eyes, and reproductive system
(28). Mesenchymal stem cells possess
distinct characteristics that set them apart
from other cells in the body. These include
their ability to attach to plastic surfaces in
the form of fibroblast colony-like structures,
their high capacity for cell division in
laboratory conditions, the presence of
specific ~surface antigens, and their
capability to transform into at least three
different cell types (29). Mesenchymal stem
cells may be isolated from three different
locations: adipose tissue, bone marrow, and
tooth pulp. The clinical trials using MSCs
have been extended to multicenter research,
which now includes control cats. The
purpose of these studies is to further
investigate the mechanism of action (21),
biomarkers, and the effectiveness of therapy
before surgical treatment. Additionally, the
study aims to evaluate the effectiveness of
MSC:s in cats with comorbidities (30).

CO: Laser Therapy

CO2 laser therapy has been identified as an
adjunct treatment for refractory stomatitis
(Figures 1 & 2). The objective of therapy is
to cauterize the inflammatory tissue, leading
to the creation of scar tissue, which is
significantly less prone to inflammation in
the future. Nevertheless, the veterinarian
must possess exceptional expertise in
operating  this laser;  hospitalization,
insertion of an esophagostomy tube, and
administration of corticosteroid medication
are sometimes required. This therapy can be
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repeated after a period of 4 to 6 weeks, if necessary (31).

Figure 1: CO2 laser ablation for refractory caudal mucositis; the canine teeth were extracted at the

same time (31).

Figure 2: The caudal oropharynx was restored following CO2 laser therapy (31).

165
Bas J Vet Res, 23(3), 2024


https://todaysveterinarypractice.com/wp-content/uploads/sites/4/2016/12/T1701F01Fig11.jpg
https://todaysveterinarypractice.com/wp-content/uploads/sites/4/2016/12/T1701F01Fig12.jpg

Ahmad et al.,

Conclusion

Managing feline chronic gingivostomatitis
syndrome, particularly type 2 with caudal
mucositis/stomatitis, can be quite vexing for
both general practitioners and specialists.
Surgical intervention remains the most
effective and widely accepted treatment,
involving the removal of all teeth in cases
when the inflammation spreads to the
rostral oral cavity. We specifically target the
premolar and molar teeth through partial
dental extractions. At this point, our
understanding of the condition's causes and
the most effective ways to manage it is still
incomplete. However, research conducted in
recent years has started to provide valuable
information. Recombinant feline interferon-
omega and mesenchymal stromal cell
therapy have demonstrated potential in
refractory cases. This, together with
advancements in medical treatments, has
provided a glimmer of hope even for
individuals with severe forms of the disease.
These findings are presented to the
veterinary profession with the sincere
intention of aiding physicians in delivering
the most optimal care available to these
felines. The desired outcome is to improve
the well-being of the animals and enhance
the happiness of both the owner and the
clinician.

Conflicts of interest

The authors declare that there is no conflict
of interest.

References

Bas J Vet Res, 23(3), 2024

1. Kim, D.H., Kwak, H.H., & Woo, H.M.
(2023). Prevalence of feline chronic
gingivostomatitis in feral cats and its risk
factors. Journal of feline medicine and
surgery, 25(1), 1098612X221131453.

2. Lee, D. B., Verstraete, F. J. M., & Arzi, B.
(2020). An Update on Feline Chronic
Gingivostomatitis. Vet Clin North Am Small
Anim Pract, 50(5), 973-982.

3. Rolim, V. M., Pavarini, S. P., Campos, F.
S., Pignone, V., Faraco, C., Muccillo, M. S.,
Driemeier, D. (2017). Clinical, pathological,
immunohistochemical and molecular
characterization of  feline chronic
gingivostomatitis. J Feline Med Surg, 19(4),
403-409. doi:10.1177/1098612x16628578.
4. Soltero-Rivera, M., Goldschmidt, S., &
Arzi, B. (2023). Feline chronic
gingivostomatitis current concepts in clinical
management. J Feline Med Surg, 25(8),
1098612x231186834.

5. Hennet, P. R. (1997). Chronic Gingivo-
Stomatitis in Cats: Long-Term follow-up of
30 cases Treated by Dental Extractions.
Journal of Veterinary Dentistry, 14(1), 15-
21. doi:10.1177/089875649701400103.

6. Farcas, N., Lommer, M. J., Kass, P. H., &
Verstraete, F. J. (2014). Dental radiographic
findings in cats with chronic
gingivostomatitis (2002-2012). J Am Vet
Med Assoc, 244(3), 339-345.

7. Bellei, E., Dalla, F., Masetti, L., Pisoni,
L., & Joechler, M. (2008). Surgical therapy
in chronic feline gingivostomatitis (FCGS).
Vet Res Commun, 32 Suppl 1, S231-234.
doi:10.1007/s11259-008-9153-8.

8. Jennings, M. W., Lewis, J. R., Soltero-
Rivera, M. M., Brown, D. C., & Reiter, A.
M. (2015). Effect of tooth extraction on

166



Ahmad et al.,

stomatitis in cats: 95 cases (2000-2013). J
Am Vet Med Assoc, 246(6), 654-660.

9. Druet, I., & Hennet, P. (2017).
Relationship between Feline calicivirus
Load, Oral Lesions, and Outcome in Feline
Chronic Gingivostomatitis (Caudal
Stomatitis): Retrospective Study in 104
Cats. Front Vet Sci, 4, 209.
doi:10.3389/fvets.2017.00209.

10. Silva, M., Fernandes, M., Fialho, M., &
Mestrinho, L. (2021). A Case Series
Analysis of Dental Extractions' Outcome in
Cats with Chronic  Gingivostomatitis
Carrying Retroviral Disease. Animals
(Basel), 11(11). doi:10.3390/ani11113306.
11. Reiter, A. M., & Soltero-Rivera, M. M.
(2014). Applied feline oral anatomy and
tooth extraction techniques: an illustrated
guide. J Feline Med Surg, 16(11), 900-913.
12. Arzi, B., Mills-Ko, E., Verstraete, F. J.,
Kol, A., Walker, N. J., Badgley, M. R.,
Borjesson, D. L. (2016). Therapeutic
Efficacy of Fresh, Autologous Mesenchymal
Stem Cells for Severe Refractory
Gingivostomatitis in Cats. Stem Cells Transl
Med, 5(1), 75-86.

13. Stathopoulou, T. R., Kouki, M.,
Pypendop, B. H., Johnston, A,
Papadimitriou, S., & Pelligand, L. (2018).
Evaluation of analgesic effect and
absorption of buprenorphine after buccal
administration in cats with oral disease. J
Feline Med Surg, 20(8), 704-710.
doi:10.1177/1098612x17727234.

14. Siao, K. T., Pypendop, B. H., Stanley, S.
D., & Ilkiw, J. E. (2011). Pharmacokinetics
of amantadine in cats. J Vet Pharmacol Ther,
34(6), 599-604. doi:10.1111/5.1365-
2885.2011.01278.x.

Bas J Vet Res, 23(3), 2024

15. Shipley, H., Flynn, K., Tucker, L.,
Wendt-Hornickle, E., Baldo, C., Almeida,
D., Guedes, A. (2021). Owner evaluation of
quality of life and mobility in osteoarthritic
cats treated with amantadine or placebo. J
Feline Med Surg, 23(6), 568-574.
doi:10.1177/1098612x20967639.

16. Adrian, D. E., Rishniw, M., Scherk, M.,
& Lascelles, B. D. X. (2019). Prescribing
practices of veterinarians in the treatment of
chronic musculoskeletal pain in cats. J
Feline Med Surg, 21(6), 495-506.
doi:10.1177/1098612x18787910.

17. Blank, C. U., Haining, W. N., Held, W.,
Hogan, P. G., Kallies, A., Lugli, E., Zehn, D.
(2019). Defining 'T cell exhaustion'. Nat Rev
Immunol, 19(11), 665-674.
doi:10.1038/s41577-019-0221-9.

18. Hung, Y. P, Yang, Y. P, Wang, H. C.,
Liao, J. W., Hsu, W. L., Chang, C. C., &
Chang, S. C. (2014). Bovine lactoferrin and
piroxicam as an adjunct treatment for
lymphocytic-plasmacytic gingivitis
stomatitis in cats. Vet J, 202(1), 76-82.
doi:10.1016/j.tvjl.2014.06.006.

19. Hennet, P. R., Camy, G. A., McGahie, D.
M., & Albouy, M. V. (2011). Comparative
efficacy of a recombinant feline interferon
omega in refractory cases of calicivirus-
positive cats with caudal stomatitis: a
randomised, multi-centre, controlled,
double-blind study in 39 cats. J Feline Med
Surg, 13(8), 577-587.
doi:10.1016/j.jfms.2011.05.012.

20. Hilchey, S. P., Palshikar, M. G., Emo, J.
A., Li, D., Garigen, J., Wang, J., Zand, M. S.
(2020). Cyclosporine a directly affects
human and mouse b cell migration in vitro
by disrupting a hIF-1 oadependent, o(2)

167



Ahmad et al.,

sensing, molecular switch. BMC Immunol,
21(1), 13. doi:10.1186/s12865-020-0342-8.
21. Vercelli, A., Raviri, G., & Cornegliani,
L. (2006). The use of oral cyclosporin to
treat feline dermatoses: a retrospective
analysis of 23 cases. Vet Dermatol, 17(3),
201-206. doi:10.1111/5.1365-
3164.2006.00514.x.

22. Lommer, M. J. (2013). Efficacy of
cyclosporine  for  chronic, refractory
stomatitis in cats: A randomized, placebo-
controlled, double-blinded clinical study. J
Vet Dent, 30(1), 8-17.
doi:10.1177/089875641303000101.

23. Gil, S., Leal, R. O., Duarte, A,
McGahie, D., Septlveda, N., Siborro,
I.,Tavares, L. M. (2013). Relevance of feline
interferon omega for clinical improvement
and reduction of concurrent viral excretion
in retrovirus infected cats from a rescue
shelter. Res Vet Sci, 94(3), 753-763.
doi:10.1016/j.rvsc.2012.09.025.

24. Matsumoto, H., Teshima, T., lizuka, Y.,
Sakusabe, A., Takahashi, D., Amimoto, A.,
& Koyama, H. (2018). Evaluation of the
efficacy of the subcutaneous low
recombinant feline interferon-omega
administration protocol for feline chronic
gingivitis-stomatitis in feline -calicivirus-
positive cats. Res Vet Sci, 121, 53-58.
doi:10.1016/j.rvsc.2018.10.003.

25. Minagawa, S., Nakaso, Y., Tomita, M.,
Igarashi, T., Miura, Y., Yasuda, H., &
Sekiguchi, S. (2018). Novel recombinant
feline interferon carrying N-glycans with
reduced allergy risk produced by a
transgenic silkworm system. BMC Vet Res,
14(1), 260. doi:10.1186/s12917-018-1584-z.

Bas J Vet Res, 23(3), 2024

26. Arzi, B., Taecchangam, N., Lommer, M.
J., Walker, N. J.,, Loscar, M. R., &
Borjesson, D. L. (2021). Stem cell therapy
prior to full-mouth tooth extraction lacks
substantial clinical efficacy in cats affected
by chronic gingivostomatitis. J Feline Med
Surg, 23(06), 604-608.
doi:10.1177/1098612x20967172.

27. Arzi, B., Peralta, S., Fiani, N.,
Vapniarsky, N., Taecchangam, N., Delatorre,
U., Borjesson, D. L. (2020). A multicenter
experience using adipose-derived
mesenchymal stem cell therapy for cats with
chronic, non-responsive gingivostomatitis.
Stem  Cell Res Ther, 11(1), 115.
doi:10.1186/s13287-020-01623-9.

28. Voga, M., Adamic, N., Vengust, M., &
Majdic, G. (2020). Stem Cells in Veterinary
Medicine-Current State and Treatment
Options.  Front Vet Sci, 7, 278.
doi:10.3389/fvets.2020.00278.

29. Dominici, M., Le Blanc, K., Mueller, 1.,
Slaper-Cortenbach, 1., Marini, F., Krause,
D., Horwitz, E. (2006). Minimal criteria for
defining multipotent mesenchymal stromal
cells. The International Society for Cellular
Therapy position statement. Cytotherapy,
8(4), 315-317.
doi:10.1080/14653240600855905.

30. Quimby, J. M., & Borjesson, D. L.
(2018). Mesenchymal stem cell therapy in
cats: Current knowledge and future
potential. J Feline Med Surg, 20(3), 208-
216. doi:10.1177/1098612x18758590.

31. Lewis, J. R., Tsugawa, A. J., & Reiter, A.
M. (2007). Use of CO2 laser as an
adjunctive treatment for caudal stomatitis in
a cat. J Vet Dent, 24(4), 240-249.

168



Ahmad et al.,

ALalii dap) pa Jakadl) B (ha al) 45N GLgalY Liadlal) 5y
e auly ol Cijle 78 0 An @ e s e daeal (el daaa il
Agiladud) Zaala (5 shanll alall 408 Ll g (5 g paal) alall o]
Aplagld) daalas ¢g bl lall A0S cad il le 5 3a ) andl)
dLadall

Cay g e e ) el Jabaill (5l (e all il 43I Clgil) A e anly Bale agl) JL3E (3 (mall 055 o (S
O (Bas A jlaiall Clele ¥ (e manll 3 a5 ) %12.0 ) %0.7 o 4 Al daus 7 ol i Cua cadle 3 sl
Ules i g Allad 4 50 poo e mal o agd a8 ) ¥l () el 8 (55 Lo ¢Cppalall Cppns jlaall 1 508 8L ) oy
Ol Ald e slee 35y o) Jakill saseiall bl S JSGy Jal sall daxtia G all 138 Ladi yy adlia je daa o
23a 5 A8 a yall £V 58 ae Jaladill A 33Ul 500 Cpmalall o jlaal) a5 3 JBA (e S (S LelaSL digall 2oLy
Oe Yy (Ll a1 s elal sl 1aat s o glindl Al ) el culal) Jasll jlie a3y 355 e AllaY) culS 1) L
Vs 1l gane 6 ) ple (<G Lkl il apdi (Say oalyall 23l an okl 20 e i slac Y]
Uil Jie G50 a3le UGalja a3le L8653 Jabil) aliee (alla® Adagusd) Cilipadl) g il salall il 5 g sagll
a1l Al LA 730l Jie 2800 L) agila 380 5 paise dgnds Dlua ) (amdl zling s ccalgalV] Julial
(o all Al Al il L

A;:H\ CM\ s@\).;‘\ CM\ ceﬂb Al Qledl) cdalasl) :a,'\am‘ <lalsl)

169
Bas J Vet Res, 23(3), 2024



