1| 1] ] |

) 7T b =T &, BV ~F, BEEHRICN LTI a7 —
WIEE 7 = FOVNIRHICTERE U 7230250 Y v BRSPS R o> 1

T

HI?*:T c

TS, =K 2, AR K K, KE B, AR SRR, B EE,

R B, “ZE E, vl s
B EERER 2 E R v & — Ew?ﬁif%é"*ﬂ

\J

Primary Central Nervous System Lymphoproliferative Disease associ-
ated with Administration of Mycophenolate Mofetil : A Case Report

Ryosuke Tsuchiya, M.D., Kazuhiko Mishima, M.D., Atsushi Sasaki, M.D., Taku Homma, M.D.,
Reina Mizuno, M.D., Eita Uchida, M.D., Mitsuaki Shirahata, M.D., Tomonari Suzuki, M.D.,
Junichi Adachi, M.D., and Ryo Nishikawa, M.D.

Department of Neurosurgery, Saitama Medical University International Medical Center

A 69-year-old woman was treated with immunosuppressive agents (methotrexate, tacrolimus, cyclo-
sporine, etanercept, adalimumab, azathioprine, and mycophenolate mofetil) for a 30-year history of sys-
temic lupus erythematosus, rheumatoid arthritis, and interstitial pneumonia. She presented to our hospital
for evaluation of right-sided hemiparesis. Magnetic resonance imaging revealed a ring-enhanced mass
lesion (maximum diameter 36 mm) in the left parietal lobe. She was hospitalized for further evaluation and
treatment of suspected high-grade glioma, metastatic brain tumor, and malignant lymphoma. We per-
formed subtotal tumor resection, and histopathological evaluation of the resected specimen confirmed diag-
nosis of diffuse large-cell B-cell lymphoma, an iatrogenic lymphoproliferative disease caused by immuno-
suppressive drugs. This disorder was attributed to mycophenolate mofetil therapy initiated 1 year before
symptom onset. Mycophenolate mofetil therapy was discontinued, and the patient received six cycles of
rituximab and local radiation. Iatrogenic lymphoproliferative disease is known to occur during mycopheno-
late mofetil treatment ; however, primary lymphoproliferative disease of the central nervous system associ-

ated with mycophenolate mofetil therapy is rare.
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Drug PSL [PSL 1] PSL [PSL 1
mPSL
- IP7
—  Fever
— Insufficient effect
—  Polyarthralgia
— Drug eruption
— Acute bronchitis
- IP7
—  Nocardia positive
Disease SLE in sputum culture
RA
P71
P11
Jis)
Age 38 ~ 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70
Abbreviation MTX ¢ Methotrexate SASP * Salazosulfapyridine
PSL ¢ Prednisolone FK506 * Tacrolimus
CPA ¢ Cyclosporine ETN :  Etanercept
ADA ¢ Adalimumab AZT * Azathioprine
MMF * Mycophenolate mofetil mPSL :  Methylprednisolone
P :  Interstitial pneumonia exacerbation i : Cause of discontinuation
- Immunosuppresive drug - Mycophenolate mofetil

Fig.1 Clinical course of the patient described in this report
The figure shows the clinical course of SLE, RA, and IP in this patient who received several immunosuppressive

drugs.

IP : interstitial pneumonia, RA : rheumatoid arthritis, SLE : systemic lupus erythematosus
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Fig.2 MRI (A-D) and methionine PET (E) scans obtained at the time of admission showing a left
parietal lobe tumor. Postoperative MRI findings (F).
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¢ Diffusion-weighted image showing a slightly high left tumor marginal edge.

: T2-weighted image showing significant edematous changes surrounding the tumor.

: FLAIR image showing significant edematous changes surrounding the tumor.

. Contrast-enhanced T1-weighted image showing a left parietal lobe ring-enhancement tumor.
: Methionine PET-CT showing slightly high integration of the tumor marginal edge.

: Postoperative contrast-enhanced T1-weighted image.

CT : computed tomography, FLAIR : fluid-attenuated inversion-recovery, MRI : magnetic reso-

nance imaging, PET : positron emission tomography
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Fig.3 Histopathological findings
: Histopathological specimen (H & E stain) showing parenchymal tumor cells with large- to medium-sized lymphoid

cell morphology.

: Image showing GFAP-negative cells.
¢ In situ hybridization of an EBER appears positive.
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: Tumor cells appear diffusely immunopositive for CD20.
: Small lymphocytes showing immunopositivity and large atypical lymphocytes showing immunonegativity for CD5.
: A large number of tumor cells showing immunopositivity for CD30.
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EBER : Epstein-Barr virus—encoded RNAs, GFAP : glial fibrillary acidic protein, H & E : hematoxylin & eosin
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Fig.4 MRI findings observed during follow-up (A) and after rituximab administration (B).

A : Contrast-enhanced T1-weighted image obtained during follow—up showing a left parietal lobe ring-
enhancement lesion without any significant changes.

B : Contrast-enhanced T1-weighted image obtained after the administration of six cycles of rituximab
showing the left parietal lobe ring-enhancement lesion is slightly reduced in size with lesser

enhancement.

C : Contrast-enhanced T1-weighted image obtained after local irradiation showing complete remission

of the left parietal lobe ring-enhancement lesion.

MRI : magnetic resonance imaging

£ X O EBER Falipil 234 (157/311, 50.5%) % 5& T
V> % 23, EBER Bt HRAX it 5 7 OITA-LPD $i:f5l < 1,
4 (7/7) TR b R L FY— befukic X D IREDN L
7o & DWEDH B2,

—F, a7 x/) =Nk BBHERY v BETEEE
LIS rh sl S 56 D OIIA-LPD 13 h b s L 15
T EDRGENZ A5 bHE1ILH H o 7 (Table
1) V98919202228 3 37 = ) — LD NIRE I 500~
2,000 mg/day, #¢5HIRIZ8 Hh H~205ETH -7, £77,
ViEHIZ R E EBERBBlECTH -7z, T a7/ — itk
2 HPX I F& OITA-LPD DiBEkIcBIL Tlid 2 a7 =
/= VIIRH ED A TN 2 TR o N TE 5 7,
2a7x/—nVHRPIEICIZY Y ¥y - THERG B
L AT A PG THEERTE % S ROB T 2 5ERI AR
XNTLRYB Fxa Alr=a—Y VHERITI 2
7 x ) — VISR OB A ARR U v oSBT
HOFEZRIHT 2 2 LG I hTw 22,

A R FL¥H—FIZ Xk % EBER B1ED OIA-LPD Sl
T, A FRLEy—brdikic & DIRZEOHMNBRD 5
NZGEDHY, MEFITHLIa 7/ —LfkD) 2
RIS TROBBIZ D S 8FE L 2 oiNZ B o iz do
7o, PXARRIE T B B X PRI O T Y oS JERE ]
R LTI, KEXFFLXY—F (HD-MTX) A%
AL EEENEZITH DI, a7/ — itk 2
Y VS EREBNC A L T b HD-MTX Sk 3 ftifT S 1
T\ te, AIEFNCHR LT H HD-MTX Hf 2% #Il2pg i

PRRET L2203 A b L XY — M X BRIEMERR OB
BHBRPRECEHW L, a7 =/ =)Lkl
o, 3HAHEEEEL 20, BAMEE O KITE
72E0VHDODMNBESNZWD, VYFL 2T %
b L7z, VY X< 7TEREBICEED DT D RN
BOLNID DD, ERIAEDTEE L 72 7% O i
W 258 L 72, ARESICIEEZOREH D L H i) v
¥ v AT R R EREHIER 2S5 2 L IZTE R
ooy, B ECHEEM 23 h HD-MTX 5
BERREDMT Z 72 WA I IR OB L LTEEL T
HbEWThHs9.

AFEFNAE L 72 Z Mi# o 5 &, PCNSL type D
OIA-LPD #%fET 2 b DL, I 27 x /7 —)LLAHC X
FRLEH—12, 7HY AT, THFFATY O
D3FITHEDSH D, TV L TVIE16ITLHH,
THF A7) v AF 2 61T 10 4ELEYP L PCNSL FIE %
TOMHMRHRE SN TS, AL XY —1
WL CIZ P48 A HTHRIEET 2 Z EBHIS LT W»
22V AT 30 E DRI b 72 - THRPEHIHIRAE I
Hottz, HH L 72T o eI S S I B S
LCWHEIEIIRETEL LD, 7F LT, AL
FL¥FH—1L, PHFA 7Y I PRI R FE OTIA-
LPD FAEDEAERTICH IE I N T W72 2 &2 o giGEdE &
L COMREHIXMEL, Ta7=/—LoWNRbTHh-o 7
ZEDSBEEEDO RS D B .

SIEINEIFINARICFE D OIA-LPD JE 3 e 5 53 72

46 stsk 31%&% 1% 20224E1H



Ade1ayjoIper ureiq S[oym ; JYAM ‘QULIOdSO[IAD : DAD ‘qRWIXNILI ; X I ‘OprureydsoydodoLd : Yq) ‘Quoseylowexap ; XN ‘@iexanoyiaul : X LA
Jopiosip sanerdjoxdoydwA] ; (47 ‘Quiadoryjeze : JZy TopIosip sanersjordoydwA] 90 g 981e[ : DT ‘[1Iojowr ojejousydodiw ; JININ ‘Quizeqredoid : 7 TopIosIp
aanerapjordoydwA| orydiowAjod ; QI ‘SILIYIIR PIOJRWNIYI ; Yy ‘QUISLIOUIA ; YDA ‘BwoydwA] [[90 g 981e] asnyIp ; TOG T ‘SNSOJRWSIAIS sndn| J1WISAS ; TS

(TOT/49G°L€) ase)
— — 19 XI¥ — | 71091 — A1 |£Lep/3woo0'T| 1€ Vi ‘1S d | 69 |uesaig
Z2d YDA
[€ 39 BAOPOQOAS J0 XL XIY TIm| — | 1091d vdO DA L0z — (174 qd1S g4 | 1y 0T
[€ 32 nppoq — XILIN T104d1d vdo — Kep/3w 000z 61 IS d | 29 6
[e Jo uBWIp[EM Jd0 XINd + T0d1 soom/Sw 6¢ XN A1 Kep/3w000°‘c 9 SI}ISOAWOJRULId(] d | ¢S 8
[e 30 I[[ouL] paiq — + | 10971a — L9 |Kep/3woo0T| €T q71S d | e L
Aderayioway))
[e 30 eydngseq — XINA + | 10971 — A1 |£Lep/Bwoo0z| 1 q7TS d | 8s 9
[e 30 Suesy, d0 XL XLN TIM | + |ad1091| £Lep/Sw g dzZv £g Aep /3w 00G 91 qJ1S d | €V S
[ 39 [N q0 XI1d XINa + | adid — owg | Aep/3w00z| 9 SISOAWOIRWIA(] d | .8 i
[ 39 [IPN ad XLY ‘XINd + | 109d1d — ow T |A&ep/Sw(00‘g S spupuoydAfod Sursde[oy | A | S9 €
[€ 39 [N Jdo XLY ‘XINd + | 109d1d — owgy | Aep/Sw(00‘g 6 SOI[NOSEA [BTIUS) d | 89 4
[€ 19 [N Jd0 XLY ‘XINd + | Tod1d — ow ¢ | Aep/Sw 000z S SIABIS BIUSYJSBAIA qd | 88 I
A
S90UDISJY 2W0N() Aderayg, AgAH | £30103sTH an1p Honemp 9s0(1 JININ :omez_u 9SBISIp [eSeyg X9G | 98y
<% | aarssaxddnsounwiuy | JINIA wwmwmﬁ :

Aderay) [nojowt djejoudydodAur YIM PIIeIOOSSe I9PIOSIP dAnjerdfjordoyduwA] orua§oa)er Jo s9sed ud], [ 9S[qe]

47

Jpn ] Neurosurg VOL.31 NO.1 2022.1



$, WRAZWZ T IO, H50IEMRGHEZT)
7 DIIISHONEHOER—RPEENS, a7/ =)L
B 5B BT H OIA-LPD FAEICD 1R T 2 46508
Hb, Ta7z/) =3 2019 DKM 7w FHEEH
RELIEN—TABROTA K4 > THEM - HERE
BICHEIRE SN TE DY, SHBAEIER OB FIA £
%, PHXEIFRIEFE OIIA-LPD FAEDOBIIMBS P S 1, &
PRRE & U CEREC % A2 080 H 5

col
FF 3 AR RIE S~ D COLHCH S DSR2 58T
LTuFET, KB LCHRTRECOLIZH D A,

X R

1) Boddu P Mohammed AS, Annem C, Sequeira W : SLE and
non-Hodgkin’s lymphoma : a case series and review of the
literature. Case Rep Rheumatol 2017 : 1658473, 2017.

2) Crane GM, Powell H, Kostadinov R, Rocafort PT, Rifkin DE,
Burger PC, Ambinder RE Swinnen L], Borowitz MJ, Duff-
ield AS : Primary CNS lymphoproliferative disease, myco-
phenolate and calcineurin inhibitor usage. Oncotarget 6:
33849-33866, 2015.

3) Dasgupta N, Gelber AC, Racke F, Fine DM : Central nervous
system lymphoma associated with mycophenolate mofetil in
lupus nephritis. Lupus 14 : 910-913, 2005.

4) DeAngelis BLM, Yahalom J, Thaler HT, Kher U : Combined
modality therapy for primary CNS lymphoma. J Clin Oncol
10 : 635-643, 2019.

5) Ervin T, Canellos GP : Successful treatment of recurrent
primary central nervous system lymphoma with high-dose
methotrexate. Cancer 45 : 1556-1557, 1980.

6) Fanouriakis A, Kostopoulou M, Cheema K, Anders H,
Aringer M, Bajema I, Boletis J, Fangou E, Houssiau E Hollis
J, Karras A, Marchiori Francesca, Marks S, Moroni G,
Mosca M, Parodis I, Praga M, Schneider M, Smolen ], Tesar
V, Trachana M, Vollenhoven R, Voskuyl A, Teng Y, Leew B,
Bertsias G, Jayne D, Boumpas D : 2019 Update of the Joint
European League against Rheumatism and European Renal
Association-European Dialysis and Transplant Association
(EULAR/ERA-EDTA) recommendations for the manage-
ment of lupus nephritis. Ann Rheum Dis 79 : 713-723,
2020.

7) Farah RA, Alduaij A, Ugas C, Navarro R : Primary central
nervous system lymphoma in a patient on adalimumab ther-
apy for chronic plaque psoriasis. World Neurosurg 139
260-263, 2020.

8) Finelli PE, Naik K, DiGiuseppe JA, Prasad A : Primary lym-
phoma of CNS, mycophenolate mofetil and lupus. Lupus
15 : 886-888, 2006.

9) Glesner MK, Ocias LF, Larsen TS, Pedersen C : Primary
CNS lymphoma in a patient treated with azathioprine. BMJ
Case Rep 2014 : bcr2014205108, 2014.

10) Immunodeficiency-associated lymphoproliferative disor-
ders. in Swerdlow S, Campo E, Harris N, Jaffe E, Pileri S,
Stein H, Thiele J (eds) : WHO Classification of Tumors of

48 oteE 31%&1

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

Haematopoietic and Lymphoid Tissues. 4th Edition. Lyon,
TARC Publications. 2008, pp.335-351.
Immunodeficienty-associated lymphoproliferative disor-
ders. in Swerdlow SH, Campo E, Harris NL, Jaffe EA, Pileri
S, Stein H, Thiele ] (eds) : WHO Classification of Tumors of
Haematopoietic and Lymphoid Tissues. WHO Classification of
Tumors, Revised 4th edition, Volume 2. Lyon, IARC publica-
tions. 2017, pp.443-464.

Kleinschmidt-DeMasters BK, Damek DM, Lillehei KO,
Dogan A, Giannini C: Epstein Barr virus-associated pri-
mary CNS lymphomas in elderly patients on immunosup-
pressive medications. J Neuropatho Exp Neurol 67 : 1103~
1111, 2008.

Momose S, Tamaru ] : Iatrogenic immunodeficiency-associ-
ated lymphoproliferative disorders of B-cell type that
develop in patients receiving immunosuppressive drugs
other than in the post-transplant setting. J Clin Exp Hema-
top 59 : 48-55, 2019.

FARSEE, MIHIEE, =vEe, faes 1, MEAN
BLESS, (ARl SHER, MEEE, WARER
TN L, EREE: BV v R HICE T 52 KM
EBV-DNA #HIE DR, HHEEEERE 400 21-
25, 2016.

O’Neill BP, Vernino S, Dogan A, Giannini C : EBV-associ-
ated lymphoproliferative disorder of CNS associated with
the use of mycophenolate mofetil. Neuro Oncol 9: 364~
369, 2007.

VeRErRNE, WREHE, PHEE—R, &% 1k Zofho
P2 J5 M S 8 A A B ) o oS BT PR R B & IR
37:360-363, 2019.

Skarin AT, Zuckerman KS, Pitman SW, Rosenthal DS, Molo-
ney W, Frei E 3rd, Canellos GP : High-dose methotrexate
with folinic acid in the treatment of advanced non-Hodgkin
lymphoma including CNS involvement. Blood 50 : 1039-
1047, 1977.

Svobodova B, Hruskova Z, Rysava R, Tesar V : Brain diffuse
large B-cell lymphoma in a systemic lupus erythematosus
patient treated with immunosuppressive agents including
mycophenolate mofetil. Lupus 20 : 1452-1454, 2011.
Tokuhira M, Tamaru J, Kizaki M : Clinical management for
other iatrogenic immunodeficiency-associated lymphopro-
liferative disorders. J Clin Exp Hematop 59 : 72-92, 2019.
Tsang HHL, Trendell-Smith NJ, Wu AKP, Mok MY : Diffuse
large B-cell lymphoma of the central nervous system in
mycophenolate mofetil-treated patients with systemic lupus
erythematosus. Lupus 19 : 330-333, 2010.

Uneda A, Hirashita K, Kanda T, Yunoki M, Yoshino K, Kuro-
zumi K, Date I: Primary central nervous system metho-
trexate—associated lymphoproliferative disorder in a patient
with rheumatoid arthritis? : case report and review of litera-
ture. NMC Case Rep] 7:121-127, 2020.

Vernino S, Salomao DR, Habermann TM, O’Neill BP : Pri-
mary CNS lymphoma complicating treatment of myasthenia
gravis with mycophenolate mofetil. Neurology 6 :639-641,
2005.

Waldman MA, Callen JP : Self-resolution of Epstein-Barr
virus-associated B-cell lymphoma in a patient with derma-
tomyositis following withdrawal of mycophenolate mofetil
and methotrexate. ] Am Acad Dermatol 51 (2 Suppl) :
S124-130, 2004.

2022 1 H



2 B

2EMIVUTY N TR, BEHIUOYF, BEUMKICEILTET T /—)VEE
ET7 T FIVRIRPICHIE UTCEEEA Y ) ERIBTEMERED 1 6l

IR = =8 —EB &4K EF FEH B KF WBR
WH R®X BfE RE #HK 8w RE F- @Bl =

HEBIE 69 MY, 30 FRDOEHUIVUTY h—FX, BIEiY UV F(IH ULEMORZEIHIFIHE
REnTVe. GRRRENHIREL, &% MRI TERIEEICY ¥ JROBSERE ZRH I fcthi
RESRENNZET, BEBLUREMREDL SREMFEFINRICIDIERED V) EIEMREEZ
i, WEEREUTARPOIIT T/ —LOTEEEENEZR SNic. =171/ —)bZRIELEH
HEEBOMRI\DERD SNEVH U YFIITRE, SOICRAMEHRRAZRTU. REt2AH
BE#ODEEMRITEEIHERUc. MEDKLDICZIT =/ —)VRIRPICHRIET 2P RERRFEER
MU ) UETEHRRIC DOV TIFIMDRE UNEWLD, BICEHES U TRRICEAENGD.

BissE 31

1 42-49, 2022

o Editorial Comment

REMHFEN 2 & OFAZEHPORBETEZT T XERE

WHO o AL & & VU > SR I 5 58
(2016) |
associated lymphoproliferative disorders (OII-LPDs)”
LR E N TV AEBIC O LT OIEGIRE TH 3.
FsCHIZ bRLIR I N TW S B D, REALIRED
BEFITBWTY VSIS 20WE1H D, Zh
ZRET EICHBEL 5EC, BAOERE DA
Yo THRAELLLEEZNDE HDHOI-LPDs TH 5.
H—DPETIE 2L, IEEDOY Y oSBRANIE L 720
RED S B ) v oRERENE (T abbHEMEY vo8
i) ¥ T&F4 5. OI-LPDs LUAD TEKDSHE X
TV % ) REAREEY ¥ SBRIGIHE 1X HIV Gy
FEPCIRARZAEICAE D DOV S N TV 523, KD
BOICE o OREOMEBOIRECE LS Z R0
k9 Ths. EB7ANA (EBV) ORHHEH I
MR 728, GIEARAIT > TEG L 7 EBV 29K

2B\ T “other iatrogenic immunodeficiency-

BEFHPERIR E R e AR R —

FHAEWES LTS ZEHRBRINTNS, /2B
fifafio o (DLBCL) 23%\7= 8, fEko ki
FERIFFEENE Y v oSl & FRR ORI, Sk
FHRZRT Z E03% v, b A WHO KIS 7
$H (2016) I2H T, DLBCL Oz iZ s R4
WS TRETE2HDH 5, BEOHHEHICKE> T
B, M7 LEERE b TR,
INFTHHME Y v F OEZIC) VoEDTEE
THILIHONTED, ZDEAEDREMHIO
HigA R PLEFEY—F MTX) LEINT03, &7
L, MTX BIAHC b gl o i I 7 2 3541 % fif
AR O BETIRAROEEDIFHRET 2 2 L 2B
DVRFHLTH 5. HFEELED T, BIEEEDR
DN 22 > CTH4:§ % DLBCL DR Z BT %
RBICEATZNEFIC R >TW 5,

Jpn ] Neurosurg VOL.31 NO.1 2022.1

49



