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ABSTRACT

Introduction: Mycophenolate Mofetil (MMF), although a widely used immunosup-
pressant; an increasing concern of MMF induced Primary Central Nervous System 
Lymphoma (PCNSL) are being reported. Timely diagnosis and management of MMF 
induced PCNSL can play a vital role in improved outcomes.
Case Presentation: Eighty-one-year-old female with history of Eosinophilic 
Granulomatosis with Polyangiitis (EGPA) presented with word finding difficulty, right- 
hand weakness and right foot clumsiness. EGPA had been stable with MMF for 6 years. 
Physical examination revealed weakened right-hand grip, positive right-sided dysdiado-
kokinesia and right foot drop. MRI-brain identified three enhancing solid lesions – in 
right parietal, left insular and left mid brain extending into the left thalamus. Brain 
biopsy revealed a focally dense lymphoid infiltrate with CD20 positive B cells, with large 
atypical cells resembling Hodgkin Reed-Sternberg cells. With concern for immunosup-
pression related PCNSL, MMF was stopped. Patient was treated with 8 weeks of 
rituximab therapy for its least toxic profile and concomitant benefit in EGPA. On 
a 2 month follow up MRI-brain, near total resolution of the intracranial lesion was 
observed. Patient still had some residual right lower extremity incoordination, however, 
strength and speech normalized with resolution of dysdiadokokinesia. Patient was 
advised to discontinue MMF indefinitely and remains on low dose prednisone daily.
Conclusion: MMF is an inhibitor of Inosine Monophosphate Dehydrogenase which 
prevents T- and B-cell proliferation. PCNSL is a potential complication of chronic 
immunosuppression with this medication. Discontinuation of the drug along with 
immunosuppressive therapies have been the effective therapeutic options till date.
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1. Background

Immunodeficiency-associated lymphoproliferative 
disease (IALD) is a known complication of immuno-
suppressive therapy. IALD can rarely be restricted to 
the central nervous system, and can be designated as 
primary central nervous system (PCNS) IALD [1,2]. 
These immunosuppressive therapies are used in the 
treatment for organ transplant as well as autoimmune 
diseases such as Systemic Lupus Erythematosus 
(SLE), Rheumatoid Arthritis (RA), Myasthenia 
Gravis (MG), and Sjogren Syndrome [1–4]. The 
immunosuppressant mycophenolate mofetil (MMF) 
is a commonly selected drug for these autoimmune 
disorders due to its favorable toxicity [3]. However, 
there is limited literature concerning PCNS IALD 

developing in patients being treated for Eosinophilic 
Granulomatosis Polyangiitis (EGPA). Considering 
the increasing use of MMF for chronic immunosup-
pression, we describe a case of caution in which 
a patient developed PCNS IALD after several years 
of MMF therapy for EGPA.

2. Case description

An 81-year-old Caucasian female presented to the 
hospital with a three-month history of worsening 
right-sided weakness, decreased coordination with 
acute onset word-finding difficulty. She carried a six- 
year diagnosis of EGPA (with initial symptoms of 
adult-onset asthma, chronic sinusitis, and nasal 
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polyps). She was maintained on long term immuno-
suppressive therapy due to cardiac involvement 
requiring mitral valve replacement (eosinophilic infil-
tration of valve with subsequent fibrosis). Patient had 
been initially treated with steroids and azathioprine, 
but was later transitioned to MMF one-gram twice 
daily due to liver dysfunction from azathioprine. 
Induction therapy with cyclophosphamide was con-
sidered, however, her five factor score [4] at the time 
was only one with no neurological, renal or GI invol-
vement. Therefore, azathioprine and MMF were only 
used as steroid sparing agents in order to try to 
decrease the dose of steroids and not as induction 
agents. For the past six years, she had a good control 
of her symptoms related to EGPA while on MMF.

At this presentation, her right lower extremity 
weakness and incoordination had necessitated the 
use of a walker for 1 month. Additionally, she had 
acutely developed word-finding difficulties. Patient 
otherwise denied other neurological complaints or 
history of fever, chills, weight loss, and changes in 
appetite.

Physical exam demonstrated alert and oriented 
female, with vitals within normal limits. 
Neurological examination revealed symmetrical facial 
expression, a midline tongue protrusion, and an 
intact shoulder shrug. A mild weakness in right foot 
dorsiflexion and right-hand grasp was noted with 
otherwise intact muscle strength and reflexes. Gait 
assessment showed right-sided foot drop and diffi-
culty with balance. Finger-to-nose test showed some 
mild dysmetria and right-sided dysdiadochokinesia.

Magnetic resonance imaging (MRI) was done 
which revealed three solid enhancing lesions in the 
right parietal lobe, left insular lobe, and left midbrain 
extending into the left thalamus (Figure 1(a,b)). An 
inflammatory process related to patient’s EGPA was 
thought to be possible although the parenchymal 
lesions appeared more concerning for a neoplastic 
process. Computed tomography scan of the chest, 
abdomen, and pelvis did not show any acute findings. 
A spinal MRI followed by bone scan of spine showed 
degenerative disease without any discrete masses. 

Serologic testing for HIV was negative. ANCA serol-
ogies were negative. CRP was 0.22 mg/dL and eosi-
nophil count was 0.29 × 10 3/µL. These findings 
made EGPA relapse less likely.

Patient further underwent craniotomy with biopsy 
of right parietal brain mass. The biopsy specimen 
(Figure 2) demonstrated a patchy but focally dense 
lymphoid infiltrate predominantly composed of small 
lymphocytes with admixed large atypical cells show-
ing frequent multinucleation. These atypical cells 
resembled Hodgkin/Reed-Sternberg (H/RS) cells 
with abundant cytoplasm, large nuclei, and promi-
nent nucleoli. Immunohistochemistry demonstrated 
positive CD30 staining, some CD15 staining, and dim 
Pax-5 and occasional dim CD20 expression. CD45 
and CD10 staining were negative. The lymphoid 
infiltrate contained a mixture of CD3/CD5-positive 
T-cells and CD20-positive B-cells, with T-cells pre-
dominating. Background T-cells were negative for 
CD30. An in-situ hybridization (ISH) for EBV- 
encoded RNA (EBER) was positive in the H/RS cells 
and scattered small cells. The Ki-67 proliferation 
index was overall low, but significantly increased in 
the H/RS cells.

MMF was discontinued following the biopsy due 
to concern for Primary CNS Immunodeficiency- 
associated lymphoproliferative disease (IALD). The 
patient was then started on rituximab therapy as the 
reversibility of this lymphoproliferation on disconti-
nuation of immunosuppressants is very poorly 
defined. This therapy was selected as alternative 
therapies including methotrexate would be more 
toxic, and there was a concern for cognitive dysfunc-
tion with radiation therapy. Additionally, rituximab 
had a concomitant benefit in treating EGPA. 
Rituximab 375 mg/m2 weekly for 4 weeks of induc-
tion therapy lymphoma dose was used [5]. This was 
planned to be continued for a total of 6–8 doses (for 
management of both EGPA and lymphoma) with 
interval clinical and radiologic monitoring.

Following 8-weeks completion of rituximab ther-
apy, repeat MRI showed near-total resolution of the 
enhancing intracranial lesions with minimal 

Figure 1. (a,b) Three enhancing solid mass lesions within the left insula, left midbrain-thalamus, and right parietal lobe with 
mild increased T2 signal with mild adjacent vasogenic edema. Focal meningeal thickening along the right lateral frontal 
temporal bone possibly secondary to a granulomatous process given the patient’s history of Churg-Strauss syndrome.
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enhancement still evident within the heterogenous 
area involving lateral aspect of right occipital lobe 
(Figure 3). Patient reported resolution of right-sided 
weakness and word-finding difficulties with signifi-
cant improvement with her coordination. She 
remains on low dose prednisone and is in close 
follow-up with Rheumatology.

3. Discussion

IALD can present as a complication of immunosup-
pressants used in a variety of settings, including 
organ transplant recipients and patients with autoim-
mune disease. It can present in a variety of regions, 
however, a subset appears to be restricted to the 
central nervous system. Pathologically, these diseases 
are usually characterized by large B-cell morpholo-
gies, however additional variants include polymor-
phous and rarely can present as lymphoid 
granulomatosis. The pathology seen in this case is 

unique as it recapitulates a Hodgkin’s lymphoma 
like histologic pattern. This pattern has been rarely 
reported in intracranial lymphoproliferative diseases, 
including two primary CNS lymphomas (PCNSL) in 
the setting of HIV and in one PCNS IALD in a renal 
transplant patient [5–7]. This is the first reported case 
of PCNS IALD with Hodgkin-like features reported 
in an autoimmune setting to our knowledge.

In recent years, MMF has been used as both 
induction and maintenance treatment in various 
autoimmune conditions and post-transplant cases. 
Despite the reported favorable safety profiles, case 
reports on MMF developing PCNS IALD are being 
reported [1,3,8,9]. The MMF prodrug mycophenolic 
acid (MPA) is a selective inhibitor of inosine mono-
phosphate dehydrogenase, the rate limiting enzyme 
in de novo synthesis of guanosine nucleotides impor-
tant in leukocyte production [10]. MPA inhibits the 
subsequent proliferation of human T- and 
B-lymphocytes, but its effect appears to be more 

Figure 2. Biopsy specimen demonstrating a patchy but focally dense lymphoid infiltrate (a).Predominantly composed of small 
lymphocytes with admixed large atypical cells resembling Hodgkin/Reed-Sternberg cells (b). Immunohistochemistry demon-
strating CD30 positive staining (c). CD 15 staining (d). Dim Pax-5 (e). Occasional dim CD 20 expression in H/RS cells (f). Lymphoid 
infiltrate containing mixture of CD3/CD5 positive T cells and CD-20 positive B cells, with predominating T cells. An in situ 
hybridization for EBV-encoded RNA (EBER) positive in H/RS cells (g). Ki-67 proliferation index is overall low, but significantly 
increased in H/RS cells (h).

Figure 3. No evidence of an enhancing intracranial mass. Stable focal meningeal thickening along the right lateral frontal 
temporal lobe.

602 P. SHRESTHA ET AL.



selective on T-lymphocytes. This compromise in 
T cell immune surveillance leads to a dysregulated 
B-cell proliferation in the setting of chronic antigen 
stimulation [10]. This mechanism is particularly 
important in IALD as IALD is also characterized by 
Epstein Barr virus (EBV) reactivation [3]. This results 
from the immunosuppressant therapy limiting the 
immune surveillance of cytotoxic T-cell activity 
[4,11]. The limited immune surveillance allows 
B-cells infected with dormant EBV to proliferate, 
causing mass like lesions [4,12]. These mechanisms 
may act synergistically.

In addition to these mechanisms, there is an addi-
tional risk of developing lymphoproliferative diseases 
in patients with chronic autoimmune conditions such 
as rheumatoid arthritis or systemic lupus erythema-
tosus even when EBV negative [4,8,13]. Our patient 
had an underlying autoimmune condition of EGPA, 
evidence of EBV infection, as well as treatment with 
the immunosuppressive MMF. Given these multiple 
independent risk factors, a direct association with 
MMF therapy cannot be confirmed. However, there 
is mounting evidence of association between PCNS 
IALD and MMF therapy in the literature (mostly in 
solid organ transplant patients receiving MMF). 
A study done by Crane et al. showed post- 
transplant lymphoproliferative disease (PTLD) aris-
ing in the setting of MMF had 11.4% chance of being 
PCNS vs 0.53% of PTLD arising with other therapies 
[11]. This possible association was also questioned 
through small case series [12], retrospective studies 
[14] as well as clinical trial data [15].

4. Conclusion

As MMF becomes further incorporated into standard 
therapy for various autoimmune conditions and in 
post-transplant patients, vigilance must be employed 
against development of lymphomas and patients 
must be informed of such potential risks. 
Discontinuation of the drug along with chemother-
apy or immunosuppressive therapies have been the 
effective therapeutic options till date. Given the wide 
variability in immunosuppression regimens, further 
investigation into potential drug interactions and 
strategies for prevention of PCNS from immunosup-
pressive therapies are warranted.
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