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ABSTRACT

Autoimmune diseases in companion animals present significant therapeutic challenges, often
requiring long-term immunosuppressive regimens to control disease progression and achieve
remission. This study employed a mixed-methods approach to evaluate the efficacy, safety, and
long-term outcomes of various immunosuppressive therapies in 685 clinical cases of
autoimmune diseases in cats and dogs.A review of medical data indicated that doctors most
frequently used prednisolone, by itself or with azathioprine. Using only corticosteroids for
treatment reduced the patients’ chances of surviving after two years to 62% and led to more
relapses, affecting 35% of the group. Cyclosporine and mycophenolate mofetil had better
results; in particular, mycophenolate played a big role by giving the highest rate of complete
remission (72%), the lowest percentage of patients who experienced a relapse (18%) and the best
1-year survival rate (88%) as well as 2-year survival rate (84%). Laboratory examinations
showed there were important improvements in hemoglobin, platelet count and markers for
kidney and liver function (p < 0.01). Every regime was linked to side effects and in most cases,
it was corticosteroids that caused polyuria/polydipsia and azathioprine was responsible for
myelosuppression. After a thematic analysis of expert interviews, it appeared that including
mycophenolate in daily care is encouraged, tacrolimus presents a reflection of variable results
and there is a push for the same standards and increased supervision. It seems that using
individualized treatment with second-line drugs instead of first-line ones helps treat the disease
better, reduces complications and improves patients’ chances of surviving. The study points to
the importance of using clinical experience, continuous monitoring and scientifically based

choices to control viral diseases.

@ Copyright © 2024. 1JAPS, Published by Indus Publishers

This work is licensed under a Creative Common Attribution 4.0 International License.


mailto:jahanzaibvet@gmail.com

JAPS

INTRODUCTION

Most autoimmune conditions in cats and dogs
require the use of medicines that restrain an out-
of-control immune system [1]. Because these
drugs play a key role in treating symptoms and
protecting tissues, it is necessary to know their
methods of action, any side effects and how best
to deliver them in wvarious diseases.
Immunosuppression works to decrease the
body’s immune response and reduce the
problems caused by autoimmunity [3]. Several
things affect the decision to use an
immunosuppressive drug or a combination such
as the type of autoimmune condition, its
seriousness, the patient’s general health and other
drugs taken together. You have the option to
prevent disease progression with
immunomodulating, immunosuppressant and
biological medicines [4]. Medications that
weaken the immune system must be watched
carefully so that any side effects such as blood
counts dropping, liver problems or infections can
be detected early. Most autoimmune diseases are
controlled thanks to immunosuppressive
treatments, but doctors must always watch for
any adverse effects and make sure each patient
receives the right treatment [5]. Corticosteroids,
among them prednisolone, are often given first as
immunosuppressants in the veterinary field,
thanks to their wide anti-inflammatory and
immunosuppressive effects [8]. They lower
symptoms in patients because they balance the
production of mediators of inflammation and the
activity of immune cells. Even so, going on long-
term treatment with corticosteroids tends to bring
side effects including urinating a lot, feeling very
thirsty, gaining weight, a loss of muscle and
having a higher risk of additional infections [7].
Most of the time, clinicians use minimal doses
and keep reducing them when the situation
improves, to help reduce any possible side effects
[8]. Many veterinarians give immunosuppressive
drugs such as cyclosporine and azathioprine, in
order to help manage pets with autoimmune
diseases. Cyclosporine which belongs to the
calcineurin group, blocks T-cell activity by
interrupting the creation of interleukin-2 [9] and
azathioprine, being a purine-based medication,
inhibits DNA and decreases lymphocyte
reproduction.Patients with autoimmune diseases
should consider their general health and
additional medical problems while deciding on
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IVIG or PLEX treatments [10]. Due to their
possible impacts on the body, these drugs should
be watched through regular hematologic and
biochemical tests. The major aim of
mycophenolate mofetil is to hinder inosine
monophosphate  dehydrogenase ~ which s
necessary for new guanosine nucleotide
production in the body [11]. It stops lymphocytes
from proliferating too much which supports the
treatment of autoimmune disorders. Since there
isn’t much research to support them, tacrolimus
and mycophenolate mofetil may be prescribed
when the usual drugs stop being effective [12].
Because of the risks and dangers, it is necessary
to carefully watch patients on
immunosuppressants for any concerns. Noticing
signs of myelosuppression or hepatotoxicity
requires having patients’ blood tested and
examined for signs of low blood cells and
dysfunctional liver function. Moreover, because
animals with a weakened immune system are
more susceptible, any possible infections need to
be carefully observed.  Using drugs like
cyclosporine and tacrolimus, it makes sense to
check blood levels because that way, drug
amounts can be kept in the right range and
ticketness is less likely to happen. Also, deciding
to end immunosuppressive therapy is not easy
and is often driven by the period of remission and
the chance of the illness coming back [13]. When
CD3, CD4 and CD8 are low in a kidney
transplant recipient [14], some studies say the
therapy might not be necessary, but every
patient’s circumstances are unique. Properly
managing the doses of important
immunosuppressants before and after surgery is
helpful for reducing the risk of graft rejection
[16]. There are occasions where continuing low-
dose powdered immunosuppressant for a year
helps keep the disease from returning. Using the
RAS (renin-angiotensin system) blockade either
by itself or together with other drugs is currently
a growing area of interest. Because there are so
many cases of renal remission, monoclonal 1gG
deposits are considered unacceptable, so
immunosuppressive treatment is still used to
handle proliferative glomerulonephritis [17].
Continuing research is devoted to improving how
immunosuppressive therapy is used to help
protect animals with autoimmune
ilinesses.Because of these developments, patients
may experience fewer long-term effects of
immunosuppression and may enjoy better results
and quality of life [9,18-19]. Even though it is
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highly efficient, immunosuppressive treatment
may still result in long-term allograft failure, in
situations of late antibody-mediated rejection that
result in permanent kidney damage [20]. It is
likely that future immunosuppressive treatments
will target only a particular part of the immune
system [21]. Back then, many people could
accept their transplants  without being
continuously given drugs to prevent rejection
[22]. Even so, alternative ways are needed to
increase results since immunosuppressant drugs
cannot prevent chronic rejection [23]. In addition
to changing the immune response, researchers are
looking into using mesenchymal stem cells to
treat autoimmune diseases [24]. Co-stimulation
blocking has proven useful in building long-term
graft survival and cutting down on the need for
long-term immunity suppressors which supports
tolerance. Future treatments can focus on co-
stimulatory molecules involving antigen-
presenting cells and T cells so that fewer signals
are needed for T cells to become activated.

Methodology

The impact, risks and outcome of
immunosuppressive drugs for autoimmune
illnesses in cats and dogs were both studied
through facts and opinions. During the study
which lasted two years, three different multi-
specialty veterinary centers were involved. The
study used medical records of 268 feline and 417
canine patients who had autoimmune diseases
such as IMHA, pemphigus foliaceus, systemic
lupus erythematosus and glomerulonephritis in
its retroactive review. Information about the
choice of immunosuppressive drugs, how much
was given, the duration of the treatment, other
drugs used at the same time, drug levels and
results of treatment was obtained. In order to
monitor the success of treatment and malfunction
of organs, blood cell counts, readings of the
enzymes used in liver function, tests of kidney
health and indicators of infection were checked
both at the beginning of treatment and regularly
thereafter. The quantitative part of the study used
statistical comparisons via multivariate logistic
regression, Kaplan-Meier analysis and chi-square
testing for categorical variables on each
medication  regimen. Simultaneously, a
structured survey and an in-depth interview were
given to thirty-five board-certified veterinary
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internists and immunologists to learn their
thoughts on how to treat animals, the pros and
cons of existing immunosuppressive protocols
and how stem cell therapy and co-stimulation
blockade may influence future treatments. The
subjects of interviews were analyzed to identify
common practices and problems emergency
clinicians dealt with. All collaborating
institutions in the research approved the animal
ethics and none of the customers’ personal details
were used during the study. Mixing investigation
figures and opinions from experts made it easy to
look at current methods and suggest future
improvements for autoimmune diseases in dogs.
Using this approach, the therapy’s effect can be
measured and advice for clinical care can be
given that is based on evidence and puts the
patient first.

Results

In this paper, author evaluates the ways
immunosuppressive drugs work to control
autoimmune illnesses in cats and dogs. Nearly all
of the 685 cases recorded in three veterinary
centres included 417 dogs and 268 cats, each of
which had different autoimmune problems.
Nearly the same numbers of dogs and cats of each
sex were involved and their average ages were 6.5
years for dogs and 7.2 years for cats. In addition
to several other autoimmune disorders, the
individuals here were diagnosed with immune-
mediated hemolytic anemia (IMHA), pemphigus
foliaceus, systemic lupus erythematosus (SLE)
and glomerulonephritis. As summarized in Table
2, cases of IMHA led for dogs (150 cases) and
glomerulonephritis was more common in cats (78
times).

The treatment schedules for various diseases and
animals were very different. You can see how
often immunosuppressive medicines are given to
pets; prednisolone was used in almost half of
dogs (45%) and half of cats (50%). While most
cats got mycophenolate as an extra measure, dogs
more often got therapy with prednisolone and
azathioprine. The best response results came
from mycophenolate and the next highest were
seen with the prednisolone-azathioprine
combination. Even though there were fewer
remissions and more cases of partial response,

Copyright © 2024. 1JAPS, Published by Indus Publishers
This work is licensed under a Creative Common Attribution 4.0 International License.

Page 5 5



tacrolimus and cyclosporine yielded positive
results.

The review of data in Table 5 reveals that
patients treated with mycophenolate had the
greatest survival rate at 1 year (88%) and 2 years
(84%) and a much lower risk of disease flare
(18%). The results also indicated that patients
getting prednisolone by itself had the lowest rate
of survival at 35% and a very high relapse rate.
They point out that using combination or
secondary immunosuppressive therapy can help
people stay in remission for a long duration.

Table 6 lists reported problems from all groups
of medications. While many types of infections
were observed in all medicines, mainly in those
taking cyclosporine and tacrolimus, a high
incidence of polyuria or polydipsia was linked to
prednisolone. Many patients (20%) receiving
azathioprine had blood disorders called
myelosuppression and this usually led to the need
to reduce the dose or stop the medication. Even
though numerous drugs led to digestive issues
and damage to the liver, this most often happened
to those taking cyclosporine or mycophenolate.

Biochemical and hematologic lab tests show a
significant increase after treatment which is
shown in Table 7. Steps taken to diminish the

patient’s immune response improved their
hemoglobin and platelet levels, liver enzymes
and the amount of active creatinine in the blood.
Combination or selective immunosuppressive
treatments were linked to the best results among
patients.

From the three-hundred fifty veterinarians who
provided qualitative comments, theme analysis
above highlighted how they are mainly agreeing
that ongoing surveillance is required and that
mycophenolate is gaining confidence due to its
proven efficacy and tolerance. People talked
about the inconsistent findings and the absence of
information on tacrolimus. Members of the field
pointed out that treatment improvements should
continue and were positive, but spoke cautiously
about regenerative approaches such as co-
stimulation blockade and MSC therapy.

All things put together, the research points out
that although corticosteroids play a main role in
treatment, using mycophenolate or cyclosporine
results in fewer relapses, better control of the
disease over time and higher survival chances.
Even so, monitoring the patient closely and
changing treatment as necessary is necessary
because there can be major issues. The results
suggest that these findings back the practice of
individualized and science-based therapy for
immunosuppression in animals.

Table 1. Demographic Characteristics of Autoimmune Cases

Species Total Cases Mean Age Male (%) Female (%)
(Years)

Dogs 417 6.5 52.3 47.7

Cats 268 7.2 49.6 50.4

Table 2. Autoimmune Disease Types and Frequencies

Autoimmune Disease

IMHA 150 60
Pemphigus foliaceus 95 50
SLE 80 45
Glomerulonephritis 60 78
Others 32 35
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Table 3. Immunosuppressive Drug Regimen Usage Patterns

Drug Regimen Used in Dogs (%0) Used in Cats (%0)
Prednisolone alone 45 50

Pred + Azathioprine 30 25

Cyclosporine 10 8

Mycophenolate 10 12

Tacrolimus 5 5

Table 4. Clinical Response to Immunosuppressive Therapy

Drug Regimen Complete Remission Partial Remission No Response (%)
(%) (%)

Prednisolone 58 30 12

Pred + Azathioprine | 68 25 7

Cyclosporine 60 32 8

Mycophenolate 72 20 8

Tacrolimus 65 28 7

Table 5. Relapse Rates and Survival Outcomes by Therapy

Regimen Relapse Rate (%0) 1-Year Survival (%) 2-Year Survival (%)
Prednisolone 35 75 62
Pred + Azathioprine | 20 85 78
Cyclosporine 25 80 72
Mycophenolate 18 88 84
Tacrolimus 22 82 75

Table 6. Adverse Effects of Common Immunosuppressive Agents

Adverse Effect Prednisolone | Azathioprine Cyclosporine | Mycophenolate Tacrolimus
(%) (%) (%) (%) (%)

Polyuria/Polydipsia | 45 10 12 10 8

Infection 22 18 25 15 20

Myelosuppression | 8 20 5 12 10

Gl Upset 15 12 18 20 15

Hepatotoxicity 10 14 8 6 7

Table 7. Laboratory Improvements Pre- and Post-Therapy

Parameter Baseline Mean Post-Treatment p-value
Mean

Hemoglobin 8.5 12.3 0.001

Platelets 90.0 190.0 0.002

Creatinine 2.1 1.4 0.01

ALT 110.0 80.0 0.02 I~

Total Protein 4.8 6.5 0.001 LN
&b
£
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Table 8. Thematic Feedback from Expert Clinicians

Theme Frequency (%) Representative Quote
Need for Monitoring 90 “Routine CBC and

biochemistry are critical.”

Efficacy of Mycophenolate 75

“Mycophenolate offers strong
control with tolerable side

effects.”

Concerns over Tacrolimus 65 “Tacrolimus  efficacy s
inconsistent and data limited.”

Stem Cell Potential 60 “MSC therapy is promising
but under-researched.”

Need for Guidelines 85 “Standardized protocols are

urgently needed.”

These figures (Figure 1 to 9) clearly show the
main  findings from the study of
immunosuppressive treatments in feline and
canine autoimmune illnesses. You can see in
Figure 1 that the most common dog autoimmune
ilinesses are pemphigus foliaceus and immune-
mediated hemolytic anemia (IMHA). In Figure
2, it is clear that the main drug used is
prednisolone, with a high frequency and its
combination with azathioprine is the second one.
According to Figure 3, while limited or no
response was found in more patients who took
prednisolone alone, mycophenolate had the
highest number of patients with complete
remission.  The lowest rates of an illness
recurring are shown for mycophenolate and
combination treatments, as documented in the
graph below (Figure 4). According to Figure 5,
the survival rate for patients using mycophenolate
or combined treatments was higher long term

JAPS VOL.2 Issue.1 2024
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than for patients being treated in the other ways.
It is clear from Figure 6 that infections are most
likely to occur with cyclosporine and tacrolimus
and the highest risk of polyuria/polydipsia is
linked to prednisolone. Fig. 7 shows that after
starting treatment, the patient’s hemoglobin and
platelet levels went up, while serum creatinine
and liver enzymes went down which shows that
immunosuppression works well. By paying the
most attention to monitoring and making
guidelines, figure 8 displays the most frequently
mentioned therapeutic issues by experts. Efficacy
is the second factor to consider, after considering
its safety. As seen in Figure 9, full remission is
more frequent when advanced or mixed therapies
are given. By looking at these statistics, it is clear
that second-line immunosuppressants help a lot
and tailored plans are essential in veterinary
autoimmune disease management.
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Figure 1. Distribution of Autoimmune Diseases in Dogs
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Figure 2. Immunosuppressive Drug Usage in Dogs
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Figure 3. Clinical Response by Drug Regimen
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Figure 5. Survival Outcomes by Immunosuppressive Therapy
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Figure 5. Survival Outcomes by Immunosuppressive Therapy
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Figure 7. Laboratory Improvements Pre- and Post-Therapy
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Figure 9. Distribution of Complete Remission Rates Across Therapies
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Figure 9. Distribution of Complete Remission Rates Across Therapies

Discussion

As a result, cyclophosphamide doses given to a
recipient after transplantation help prevent donor
conventional T cells from reacting to the transplant
despite keeping the T regulatory compartment [25].
Another promising treatment is cemiplimab which
stops some of the body’s immune checkpoints [26].
Increased NFkB in the kidney graft explains an
important reason for chronic active antibody-
mediated rejection [27] [28]. From this perspective,
[29] is a possible point of therapy. The next stage
should try to assess safety and effectiveness of
different immunosuppressive treatments used in cats
and dogs. Efforts to see if therapy works and how
patients will do in the future should add in well-
established outcome measures and also biomarkers.
For the development of effective immunomodulatory
methods in tissue regeneration [30], additional
research is necessary to know all about the complex
interaction between the immune system and
biomaterials. Therapists and researchers have focused
on mesenchymal stem cells because they may be
useful in treating different diseases related to the

Since mesenchymal stem cells help the regeneration
of both types of cells and boost the production of
chemicals that reduce inflammation [33], they have a
potential role in treating osteoarthritis.  More
scientific insights are required to determine the
impact of matrix characteristics on MSCs’ effects on
the immune system and to integrate them into various
MSC therapy procedures [34]. Better understanding
of the influence of senescent cells on the immune
system and on osteoarthritis is required [30].
Focusing on blocking particular parts of the signalling
chain or related proteins using antibodies might
become a useful way to decrease joint damage and
enhance how patients feel [35]. A variety of
challenges such as autoimmune diseases, open
wounds, torn bones and inadequate blood supply, are
treated by biomaterials that encourage repair and
support the immune system [30,36].

Conclusion

This study provides a complete look at how
immunosuppressive drugs are used in cats and dogs
with autoimmune illnesses and stresses the

effectiveness, dangers and long-term outcomes ™M
related to these advanced methods. The research -
demonstrates that doctors turn to corticosteroids such oo

=W

immune system since these cells are known for their
immunomodulatory and immunosuppressive
properties and ability to aid in tissue healing [31,32].
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as prednisolone most often, but it also points out that
monotherapy can cause several relapses and lead to
various adverse effects. Particularly, improving on
issues like complete healing, cutting down on
additional disease and longer survival,
mycophenolate mofetil, cyclosporine and many-drug
combos performed well. As it was well tolerated and
efficient, mycophenolate was chosen to be included
among commonly recommended treatments. It
should also be noted that careful surveillance is
required, given that every group showed cases of
infections, myelosuppression and hepatotoxicity.
After a patient undergoes treatment, positive changes
in blood tests and other indicators prove once again
that the treatment was successful. It is also noted in
expert opinions that guidelines should be followed
closely, training in using additional medicines should
improve and we cautiously await news on therapies
such as co-stimulation blockers and stem cells. Even
though tacrolimus and CRISpen-based treatments
have theoretical advantages, they are not effective for
medicine since there is not enough evidence or
predictable outcomes. This study underlines the
necessity of using personalized immunosuppressive
treatment that combines effectiveness, safety and
attention to the patient’s unique needs and future
disease control goals. Future studies should pay more
attention to large-scale research and tailoring
medicine based on personal biomarkers to boost
dosing decisions. Enhancing results and quality of
life for pets with autoimmune diseases is mainly
based on careful use of immuno-suppressors with
frequent reviews and usage of new treatments.
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