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ABSTRACT
Primary Sjögren's syndrome (pSS) is a systemic autoimmune disease with exocrine gland 
dysfunction and multi-organ involvement. Currently, there is an increasing trend toward 
non-steroid therapy for the treatment of autoimmune diseases. Some biological agents or 
immunosuppressive drugs may be the ideal choices. In real-world practice, as patients have 
severe systemic complications or organ damage, they will have a bad prognosis even if they 
are treated with high-dose steroids and strong immunosuppressive drugs. However, if we 
can start early intervention and prevent progressive development in advance, the patient 
may have a good prognosis. Mycophenolate is an immunosuppressive drug with minor side 
effects. Here, we conduct a systemic review and find  supporting evidence that patients with 
pSS benefit from early mycophenolate therapy. Mycophenolate may be the first-line treatment 
for pSS patients in the future.
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INTRODUCTION

Primary Sjögren’s syndrome (pSS) is 
a chronic inflammatory autoimmune 
disease, which is most common in middle 
or elderly women. pSS is characterized by 
keratoconjunctivitis sicca and xerostomia 
due to focal lymphocytic infiltration 
to exocrine glands. The disease was 
originally considered benign at a stable 
phase. Now pSS is more thought of  as a 
systemic disorder with the development of  
autoimmune cytopenia, synovitis, interstitial 
lung disease, neuropathy, renal disease, 
and vasculitis.[1] Activated B lymphocytes 
are a hallmark of  the disease, which is 
characterized by the presence of  rheumatoid 
factor, hypergammaglobulinemia, anti-
SSA/Ro, and anti-SSB/La antibodies.[2]  
Additionally, this disease has a higher 
risk of  transformation to non-Hodgkin’s 
lymphoma, which is much higher than other 
autoimmune diseases.[3]

The treatment of  pSS largely depends on 
the alleviation of  oral and ocular dryness. 

Nevertheless, systemic treatment is more 
important in some patients with organ 
involvement. Hydroxychloroquine is the 
most well-studied medication in Sjogren’s 
syndrome. However, recent clinical trials 
have shown disappointing effects of  
hydroxychloroquine in Sjogren’s syndrome.[4]  
Moreover, biologics targeting mediators 
of  autoimmune response are currently 
being explored in the treatment of  pSS. 
Small trials using rituximab revealed an 
improvement in oral and ocular dryness,[5] 
but this was not replicated in the large 
randomized controlled trials (RCTs).[6] 
The patients who received rituximab were 
at a much higher cost when compared to 
placebo.[6] Belimumab, which acts against 
B-cell activating factor (BAFF) systems, 
ameliorated the symptoms and decreased 
the overall disease activity in  phase II 
study.[7] Abatacept was well tolerated in 
patients with pSS. The disease activity 
index, rheumatoid factor, and IgG levels 
were all decreased, while fatigue and health-
related quality of  life improved over a 24-
week period.[8] Although the above drugs 
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demonstrated efficiency, larger RCTs are still needed to 
confirm the results. In addition, the cost-effectiveness and 
convenience of  medicine administration are important 
factors for the clinical application of  biologics. Other 
biologics such as anti-IL1 (Anakinra) and anti-TNF-α 
agents were not proven to have efficacy in improving the 
symptoms of  pSS.[9, 10] Thus, there is an unmet need to find 
an effective and convenient treatment for pSS.

MECHANISM OF MYCOPHENOLATE

Mycophenolate mofetil (MMF) is a pro-drug of  the 
active immunosuppressant mycophenolic acid (MPA). 
Mycophenolate sodium (MPS) is another MPA-containing 
compound similar to MMF. Mycophenolic acid can inhibit 
inosine monophosphate dehydrogenase, which leads to 
inhibition of  the de novo pathway of  nucleotide synthesis. 
The antiproliferative effect of  MMF mainly affects activated 
T and B lymphocytes because the proliferation of  these 
cells is critically dependent on the de novo purine synthesis 
compared with other eukaryotic cells. Mycophenolic acid 
results in decreased guanine synthesis and decreased 
DNA synthesis, decreased lymphocyte proliferation, and 
decreased antibody production without myelotoxicity.

Initially used to prevent rejection in solid-organ 
transplantation,[11] MMF has been utilized as a steroid-
sparing agent in the treatment of  autoimmune diseases 
including lupus nephritis and vasculitis.[12,13] Walsh M 
considered MMF as first-line induction therapy for the 
treatment of  lupus nephritis in patients without severe 
renal dysfunction.[14] The guideline recommended MMF 
as a maintenance drug of  lupus nephritis superior to 
azathioprine in terms of  response and side effects.[15,16] 
Since T and B lymphocytes have been suggested to play a 
pivotal role in the inflammation and immunopathogenesis 
of  Sjogren’s syndrome,[17] MMF might be a promising agent 
in the treatment of  Sjogren’s syndrome.

CURRENT EVIDENCE OF 
MYCOPHENOLATE IN THE 
TREATMENT OF PSS

The past literature showed encouraging effects of  
mycophenolate on dryness symptoms and quality of  life in 
patients with Sjogren’s syndrome.[18–25] Mycophenolate also 
has excellent immunomodulation effects on lupus nephritis. 
Currently, mycophenolate is widely used in lupus nephritis 
and organ transplant. For example, mycophenolate is well 
tolerated in transplant recipients and patients with lupus 
nephritis. In fact, mycophenolate has been commonly used 
for the treatment of  pSS during clinical practice although 
there were not too many clinical trials. Here, we conduct 

a comprehensive review of  the clinical application of  
mycophenolate in pSS.

Mycophenolate mofetil has been used as a maintaining 
drug after treatment with rituximab in patients with pSS.[18]  
Combination therapy with intravenous immunoglobulin 
and MMF can successfully ameliorate the long-standing 
sensory neuronopathy in Sjögren’s syndrome refractory 
to glucocorticoids and azathioprine.[19] Others reported 
that MMF was revealed as an effective alternative 
to corticosteroids for the treatment of  lymphocytic 
hypophysitis associated with pSS.[20] Mycophenolate 
mofetil can also treat pSS with agranulocytosis refractory 
to high-dose prednisone, granulocyte-macrophage 
colony-stimulating factor, and cyclosporine.[21] Neutrophil 
recovered to a normal level after 2 months. No neutropenia 
episodes occurred after 1-year follow-up. Tubulointerstitial 
nephritis is usually caused by epithelial inflammation by 
pSS. It was reported that treatment with MMF can improve 
renal function.[22,23] Furthermore, a single treatment with 
MMF or a combination of  MMF and corticosteroids can 
ameliorate or maintain the stability of  Sjögren sensory 
neuronopathy.[24]

Mycophenolate sodium is another MPA-containing 
compound similar to MMF. The efficacy and safety of  
MPS were first reported in 11 patients with pSS refractory 
to other immunosuppressive agents for 6 months. 
Mycophenolate was well tolerated in 8 of  11 patients.[25] 
There was an improvement in ocular dryness on a visual 
analog scale and a reduced demand for artificial tear 
supplementations. However, no significant improvement 
in objective parameters for dryness of  eyes and mouth 
was observed although a substantial improvement in 
glandular functions occurred in two patients with a short 
disease duration. Besides, treatment with MPS resulted 
in a significant reduction of  hypergammaglobulinemia 
and IgM-rheumatoid factors as well as an increase in 
complement levels and white blood cells. However, 
the level of  erythrocyte sedimentation rate (ESR) and 
anti-SSA/anti-SSB antibody titers did not change. Two 
patients did not complete the study due to vertigo or 
gastrointestinal side effect. One patient had pneumonia 
2 weeks after treatment and was withdrawn.[25]

Another immunosuppressive drug such as azathioprine 
has been only reported as helpful in cases of  systemic 
complications such as lung disease[26] and myelopathy[27] 
but not in a double-blind placebo controlled trial.[28]

Moreover, it was not recommended for the treatment 
of  pSS without systemic complications. There is a high 
frequency of  side effects after the use of  azathioprine. 
Similarly, pSS patients with systemic complications such 
as pneumonitis may benefit little from ciclosporin A or 
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cyclophosphamide therapy with some side effects.[29,30] 
However, ciclosporin A is not routinely recommended for 
the management of  uncomplicated Sjögren’s syndrome 
although it may be helpful in patients with significant 
joint involvement.[31]

When compared to other immunosuppressants such as 
methotrexate, leflunomide, and azathioprine are there any 
advantages of  MMF? Methotrexate is a disease-modifying 
anti-rheumatic drug (DMARD), which is preferred to be 
used in patients with arthritis diseases such as rheumatoid 
arthritis (RA), juvenile idiopathic arthritis (JIA), and 
psoriatic arthritis (PsA). Leflunomide is another DMARD 
for the treatment of  arthritis diseases, for example, RA and 
a few diffuse connective tissue diseases such as systemic 
lupus erythematosus (SLE). Although it was reported in 
patients with pSS, the efficacy of  leflunomide was not 
good enough in phase II pilot study.[32] Azathioprine and 
mycophenolate were two immunosuppressants used for 
many diffuse connective tissue diseases such as SLE, lupus 
nephritis (LN), and myositis. The fateful agranulocytosis 
is the severe hematological side effect of  azathioprine. 
However, the safety profile seems fairly acceptable in the 
treatment using mycophenolate.

MYCOPHENOLATE MAY BE THE 
FIRST-LINE TREATMENT FOR PSS

Currently, there is an increasing trend toward non-steroid 
therapy for the treatment of  autoimmune diseases. Some 
biological agents or immunosuppressive drugs may be 
the ideal choices. In real-world practice, as the patients 
have severe systemic complications or organ damage, 
they will have a bad prognosis even after treatment with 
high-dose steroids and strong immunosuppressive drugs 
(such as cyclophosphamide). However, if  we can start 
early intervention and prevent progressive development 
in advance, patients may have a good prognosis. 
Mycophenolate mofetil is an immunosuppressive drug 
with minor side effects and  is available in China. 
Mycophenolate mofetil usually was considered as second-
line treatment in pSS patients who were refractory to 
steroid or cyclophosphamide. At our medical center, 
60 new-onset pSS patients with high IgG and ESR but 
without systemic involvement received MMF at an early 
stage. They showed good response to this drug with the 
alleviation of  oral and ocular dryness without severe side 
effects. Furthermore, there was also a significant reduction 
in ESR and IgG levels (unpublished data). We think many 
patients with pSS will benefit from this therapy. The 
recent European League Against Rheumatism (EULAR) 
recommendations do not support the choice of  one 
immunosuppressive agent over another. We think the 

main reason is lack of  high-quality studies in this area.[33]  
In the future, large double-blind RCTs will find the 
affirmative effect of  MMF in new-onset pSS patients.
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