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ABSTRACT

Sjogren’s syndrome is a chronic condition characterized by the immune system attacking the glands responsible for
producing tears and saliva. Patients with Sjogren’s syndrome commonly experience persistent dry mouth and dry
eyes. Sjogren’s syndrome does not just affect the gland that makes tears and saliva. It can encompass involvement
of the joints, lungs, kidneys, nervous system, and hematologic system as well. This makes Sjogren’s syndrome is
different, we do not know how Sjogren’s syndrome will progress in each person, with Sjogren’s syndrome. Doctors
are trying to make people feel better by dealing with the symptoms of mouth and dry eyes. They use medicine that
helps the system to take care of other issues. Sjogren’s syndrome is a disease. It is really tough to find something
that works for every single person who has Sjogren’s syndrome.Conventional treatment with artificial tears and
saliva and topical anti- inflammatory agents remain the mainstays in the symptomatic treatment of Sjogren’s
syndrome. Our understanding of Sjogren’s syndrome, particularly the role of B-cells dysregulation, BAFF
overexpression, interferon signaling and co-stimulatory pathways, has led to the development of biologic agents
and small molecules targeted therapies. Herein, we review the established and emerging pharmacologic treatments
for Sjogren’s syndrome, highlighting the efficacy, clinical indications, safety profiles, and future directions.
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INTRODUCTION

The disease does not just affect the glands. It can also
cause problems in parts of the body like the muscles,
lungs, kidneys and nerves. This is because of the immune
system is not working correctly.

Sjogren’s syndrome is a disease that affects people in
many ways. What we know about Sjogren’s syndrome
now tells us that the immune system is no working
properly which is a part of problem. The immune system
is like a defense system that’s always on and this leads to
the production of too many bad things like pro-
inflammatory cytokines, autoantibodies and reactive
oxygen species. This makes the glands in our body get
damaged and die which makes the disease worse. The
mitochondria in our cell are very important because they
are affected by oxygen species and they also make
reactive oxygen species. Sjogren’s syndrome is a disease
and understanding how the immune system and

mitochondria work is crucial, to figuring out what
happens in  Sjogren’s syndrome. Mitochondrial
dysfunction in Sjogren’s syndrome is a problem. It
affects the way that the mitochondria are not able to
make energy. This means that they do not make ATP,
which is what gives our cell energy. The mitochondria in
people with Sjogren’s syndrome also do not move
around. Change shape like they should. This can cause
the mitochondria to release things that hurt our cells.
Mitochondrial dysfunction, in Sjogren’s syndrome is
something that we need to learn more about so we can
figure out how to make it better. The way we Sjogren’s
syndrome has changed a lot. We used to try to make the
symptoms better but now we are trying to fix the
problem with immune system. We still use treatment like
steroids and special drugs that help with rheumatic
disease, nowadays we are using new treatments that
target specific part of immune system. These new
treatments include proteins and small molecules that can
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stop certain immune cells from working or reduce the
amount of bad chemicals in the body. Understanding the
interplay between immune mechanisms, oxidative stress,
and mitochondrial dysfunction is crucial for the
development of more effective and personalized
therapeutic approaches in Sjogren’s syndrome.

SUBSTANTIATION OF OXIDATIVE STRESS IN
SS

Several independent studies confirm elevated oxidative
stress labels in SS cases

* Increased tube protein carbonyls and advanced
oxidation protein products.
¢ Elevated TNF- aq,
Nitrotyrosine situations.

* Reduced glutathione(GSH) attention.

* Increased salivary 8-hydroxy- 2'-deoxyguanosine(8-
OHdG) and propanoyl- lysine.

» dropped antioxidant enzyme expression(superoxide
dismutase, catalase, glutathione peroxidase) in
conjunctival epithelium inclusively, these findings
support the bracket of SS as an oxidative stress —
affiliated complaint.

myeloperoxidase(MPO), and

MITOCHONDRIAL DAMAGE IN SJOGREN’S
PATTERN

Whenever oxidative stress is intertwined in complaint,
mitochondrial function becomes central to disquisition.
Mitochondria are critical for oxygen metabolism and are
the primary intracellular source of ROS. Mitochondrial
dysfunction(MDF) has been intertwined in aging, cancer,
diabetes, neurodegeneration, and inheritable oxidative
stress diseases. Substantiation of Autoimmune-Affiliated
Mitochondrial Damage.

Studies in SS cases have linked
*Antimitochondrialautoantibodies(AMA) targeting
dihydrolipoamide acetyltransferases and a- ketoglutarate
dehydrogenase.
*Antibodies  act
complex(PDC- E2).
» Associations between AMA and liver pathology in
primary SS.

* Increased expression of mitochondrial glutamic-
oxaloacetic transaminase(m- GOT) relating with
oxidative stress labels.

against pyruvate dehydrogenase

These mitochondrial targets are factors of the Krebs
cycle, suggesting impairment of mitochondrial energy
metabolism.  While  numerous  studies  proved
autoimmune mitochondrial damage, smaller explicitly
connected these findings with oxidative stress. still,
arising substantiation explosively supports an intertwined
pathogenic model.

BRIDGING OXIDATIVE STRESS
MITOCHONDRIAL DYSFUNCTION IN
CLINICAL MANAGEMENT

The relationship between seditious/ autoimmunediseases
and mitochondrial dysfunction is well established.

AND
SS

Mitochondrial abnormalities contribute to enhanced ROS
product, metabolic dysregulation, and cell death. In
autoimmune conditions similar as systemic lupus
erythematosus, mitochondrial hyperpolarization and
nitric oxide overproduction have been linked to abnormal
vulnerable activation. analogous mechanisms may
operate in SS.

In SS specifically.

* Oxidative damage to proteins and DNA has been
proved.

« Autoimmune- mediated mitochondrial injury affects
crucial metabolic pathways.

« Both oxidative stress and mitochondrial dysfunction
appear connected.

farther mechanistic studies are needed to clarify their
bidirectional relationship in SS pathogenesis.

IMMUNOPATHOGENESIS AND THERAPEUTIC
TARGETS

Many  factors including genetic  background,
environmental exposure and immune dysfunction
contribute to the development of Sjogren’s syndrome.
Disease characteristics include B-cell hyperactivity, with
an emphasis on hypergammaglobulinemia, the
production of autoantibodies and the presence of ectopic
lymphoid structures in salivary glands. Elevated B-cell
activating factor (BAFF) levels promote the survival and
maturation of B cells and are implicated in autoimmune
responses and lymphomagenesis. t-cell response
considerably aggravates injury by providing cytokines
and co-stimulatory signals. A type 1 IFN signature has
been described in many patients and enhances
inflammatory cascades. Finally, the salivary gland
epithelial cells have a role in activation of the immune
system by participating as antigen-presenting cells in
perpetuating local inflammation. These findings have led
to the development of B cell-, cytokine-, and co-
stimulation-targeted therapies.

THERAPEUTIC PRINCIPLES AND TREATMENT
GOALS

Management of Sjogren’s syndrome is guided by disease
severity, extent of organ involvement and patient-
reported symptoms.

The goals of treatment are:

1. Managing symptoms of dryness and preventing local
complications.

2. Controlling systemic inflammation and immune-
mediated organ damage.

3. Improving quality of life and functional capacity

4. Minimizing long term complications such as
lymphoma.

Evaluating the disease activity with clinical scores as
ESSDAI and ESSPRI, and guiding therapeutic decisions
accordingly are current practices. A stepwise and
individualized approach is crucial.
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MANAGEMENT
MANIFESTATIONS
Eyes (Ocular Involvement): Sjogren's syndrome can be
characterized by the most early and distressing sign of
dry eye.

OF GLANDULAR

Lubricants

Preservative free artificial lubricant, gel or cream is used
as the initial treatment for mild ocular symptoms to
reduce symptoms that occur due to lack of adequate tear
production. Although these treatments may provide some
relief from symptoms, they do not treat the inflammation
that occurs in the ocular surface.

Topical Immunosuppressants

The use of topical cyclosporine A has provided a
significant reduction in inflammation of the ocular
surface, an increase in tear production and improvement
in symptoms of patients whose symptoms were not
adequately improved with other treatments.

Supportive Interventions

In addition to treatments for ocular and salivary gland
manifestations, supportive interventions such as
occlusion of the nasolacrimal ducts, modification of the
environment and protective eyewear are common and
can assist in controlling symptoms.

Mouth (Oral Involvement)

Severe xerostomia produces considerable disability
including dental caries, oral infections, loss of ability to
taste and difficulty in swallowing.

Saliva Replacement Products

Saliva replacement products contain artificial saliva that
provides short term moisture, however they have no
effect on stimulating the glands to produce saliva.

Muscarinic Receptor Agonists

Pilocarpine and cevimeline act on muscarinic receptors
to stimulate saliva and lacrimal secretions in patients
with residual glandular function. Cevimeline is generally
better tolerated than pilocarpine due to its relative
specificity for M3 receptors. Common side effects of
these  medications include excessive  sweating,
gastrointestinal complaints and flushing.

Prevention
Long term management requires comprehensive oral
hygiene, fluoride therapy and regular dental care.

SYSTEMIC PHARMACOLOGICAL THERAPIES
Antimalarial agents

Hydroxychloroquine is frequently prescribed for fatigue,
arthralgia and cutaneous manifestations. Although its
impact on sicca symptoms is limited, it remains valuable
for mild systemic disease due to its immunomodulatory
effects and favorable safety profile.

Corticosteroids

Systemic glucocorticoids are effective in controlling
acute inflammatory flares and severe organ involvement.
their use is generally restricted to short-term ir induction
therapy due to the risk of metabolic, cardiovascular and
skeletal adverse effect.

Conventional immunosuppressive drugs

Immunosuppressant has selected according to the

affected organ system:

e  Methotrexate for inflammatory arthritis

e  Azathioprine for systemic and renal involvement

e  Mycophenolate mofetil for pulmonary manifestation

e Cyclophosphamide for severe, life-threatening
disease

The evidence base for these agents in Sjogren’s
syndrome is limited, and treatment decision are often
other autoimmune conditions.

BIOLOGIC THERAPIES
B-cell depletion and modulation.

Rituximab

Rituximab targets CD20-positive B cells and has been
investigated extensively in Sjogren’s syndrome. While
randomized trails have produced mixed results, clinical
experience suggested benefits in selected patients with
systemic disease, vasculitis or neuropathy. Effects on
glandular functions are variable.

BAFF inhibition

Belimumab reduces B cell survival by inhibiting BAFF
signaling. Early studies indicate immunological
improvement are reduced disease activity, particularly
when used sequentially with B-cell depletionstrategies.

Co-stimulatory pathway inhibition

Targeting the CD40-CD154 pathway disrupts T-cell and
B-cell interactions critical for autoimmune activation.
Agents such as iscalimab and dazodalibep have shown
encouraging efficacy in reducing systemic disease
activity with acceptable safety profiles, representing a
promising therapeutic avenue.

SMALL-MOLECULE TARGETED THERAPIES
Janus kinase inhibitors

JAK inhibitors interfere with intracellular cytokine
signaling involved in immune activation, preliminary
studies suggest potential benefits in both glandular and
systemic manifestations. However, safety concern related
to cardiovascular risk, infection and malignancy
necessitate cautions evaluation before routine clinical
use.

CONCLUSION

The management of Sjogren’s syndrome has evolved
from purely symptomatic treatment toward targeted
immunomodulation informed by advances in disease
pathogenesis. While conventional therapies remain

www.ejpmr.com | Vol 13, Issue 3, 2026.

ISO 9001:2015 Certified Journal | 336




Srihari et al.

European Journal of Pharmaceutical and Medical Research

essential for symptom control, emerging biologic and
small-molecule agents offer promising opportunities for
improve outcomes, particularly in patients with systemic
disease. Continued research, robust clinical trials and

personalized

treatment approaches are critical to

advancing care and improving quality of life for
individuals with Sjogren’s syndrome.
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