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Introduction

Primary central nervous system lymphoma (PCNSL) is a rare
aggressive extranodal non-Hodgkin lymphoma. The standard-
of-care treatment consists of induction immunochemotherapy
(I-CT) (high-dose methotrexate, rituximab and other cytostatic
agents able of crossing the blood—brain barrier) followed by
consolidation high-dose chemotherapy with autologous stem
cell transplantation (HD-AST) [1]. At diagnosis, our patient test-
ed positive for hepatitis C (HCV) infection. Hepatitis C Infection
is detected in 1,5 to 32% of cancer patient around the word [2].
Up to now there are no reports of patients with PCNSL who suf-
fer from HCV-Infection. Although direct-acting antiviral (DAA)
treatment is highly efficient and sustained virologic response
(SVR) can improve general outcome, there is no standard of
care to guide the treatment schedule in patients with HCV and
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Abstract

At diagnosis of primary central nervous system lymph-
oma (PCNSL), the patient was tested positive for hepatitis C.
Curative therapy for cerebral lymphoma includes high-dose
methotrexate. Direct antiretroviral (DAA) drugs are highly
effective in the treatment of hepatitis C. Methotrexate ther-
apy is hepatotoxic and exhibits a high potential for drug-drug
interactions. No standard treatment exists for this dilemma
situation. Here we describe successful HCV treatment with
glecaprevir and pibrentasvir (Maviret®) in an HCV-infected
patient with PCNSL. To reduce drug-induced liver injury and
the risk of drug-drug interactions during treatment with
DAA, the patient received concomitant methotrexate-free

I-CT.

PCNSL [3]. Furthermore coadministration of glecaprevir and pi-
brentasvir (Maviret®), and methotrexate has not been studied.

Here, we describe successful HCV treatment with Maviret®,
in an HCV-infected patient with PCNSL. To reduce drug induced
liver injury and the risk of drug-drug interaction during medica-
tion with DAA the patient received in between times metho-
trexate-free I-CT.

Case Report

A 54-year-old immunocompetent woman with no significant
past medical history presented with transient left-sided paraly-
sis. The patient denied behavior and personality changes and
did not show symptoms of increased intracranial pressure. The
physical and neurologic examination revealed no further pa-
thologies.
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An initially extern performed cCT showed multiple lesions of
the right frontal lobe whereas a brain MRI detected four ho-
mogeneously contrast enhancing foci with significant perifocal
edema and mild midline shift and markedly restricted diffusion,
suggestive of CNS Lymphoma (Figure 1).

Due to the urgency of imaging signs suggestive of increased
intracranial pressure, therapy with dexamethasone was initi-
ated and symptoms improved rapidly afterwards.

Before performing stereotactic brain biopsy, steroid treat-
ment was stopped. The biopsy sample revealed diffuse large
B cell lymphoma (Ki-67 proliferative index 90%, EBV negative)
(Figure 2). Contrast-enhanced CT of chest and abdomen detect-
ed no tumorous lesions. Bone marrow infiltration was absent.
The constellation of findings confirmed the diagnosis of PCNSL.

To complete diagnostic work-up, a hepatitis profile was ob-
tained, the patient tested positive for hepatitis C (viral load 9.77
e*06 IU/ml, genotype 1b, most likely sporadic infection).

A co-infection with either HAV, HBV or HIV was not present.
Alanine aminotransferase (ALT), aspartate aminotransferase
(AST), total bilirubin, prothrombin time (PT %), and albumin
levels were all within normal ranges. An abdominal ultrasound
showed a grade | hepatic steatosis as well as hepato- and sple-
nomegaly, but no liver cirrhosis.

The case was discussed in our multidisciplinary tumor board,
consenting prompt PCNSL treatment consisting of induction
therapy analog the MARITA trial (Rituximab 375 mg/m2 d0, d4;
MTX 3,5 g/m2 d1; Cytarabin 2 g/m2 every 12 h d2, d3, repeat-
ed d22) and followed by consolidation therapy with high dose
therapy and autologous hematopoietic stem cell transplanta-
tion.

For the first cycle, the dose of MTX was reduced due to renal
insufficiency. MTX elimination was not prolonged. Consequent
to MTX toxicity, the liver enzymes were elevated (CTCAE Grade
4) (Figure 3). After the first cycle of I-CT DAA therapy was initi-
ated. The patient was treated according to the guidelines with
Maviret® for 8 weeks. The treatment was straightforward and
uneventful, usual side effects (headache, fatigue, nasopharyn-
gitis and nausea) were denied.

In order to minimize toxicity and potential drug-drug inter-
actions between DAAs and MTX (bone marrow depression,
nephrotoxicity, mucositis) the patient underwent MTX-free |-CT
according to a modified Freiburger NHL ZNS regime for the two
following cycles (Rituximab 375 mg/m? d1; Cytarabin 3g/ m?d1,
d2; Thiotepa 40mg/m? d2, repeated on day 22) (Figure 4) [4].

After achieving HCV-RNA levels <10 IU/ml MTX was admin-
istrated again (dose was reduced due to previous liver toxicity
und reduced ECOG of 3) and stem-cell harvest was successfully
performed.

Three months after the initiation of DAA treatment SVR was
documented (Figure 2). Although initial cMRI studies showed
treatment response, the neurologic symptoms progressively
worsened. A later performed cMRI showed tumor growth and
ifosphamide and carboplatin based salvage therapy (R-DeVIC6:
Rituximab 375 mg/m? d0; dexamethasone 40 mg d1-3; etopo-
side 100 mg/m? d2-3; ifosfamide 1500 mg/m2 d1-3; carboplatin
300 mg/m? d1; repeated on day 22) was administered. Consis-
tent with the clinical neurological exacerbation, another later
performed MRI showed tumor growth, so that afterwards the
patient opted for a best supportive care approach (Figure 1).

Figure 1: MRl illustration of disease course under therapy
from left to right (A: October 2021; B: December 2021; C: January
2022; D: March 2022). Top row: contrast enhanced T1 weighted
imaging in the transverse plane. Bottom row: T2 weighted imag-

ing in the transverse plane.
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Figure 2: HE staining shows highly cellular, pleomorphic, dif-
fusely growing tumor with infiltration of the perivascular space
(A). In the same staining with a higher magnification tumor cells
with large round-oval nuclei und scant cytoplasm could be distin-
guished; numerous mitosis and apoptosis are also seen (B). Ki67-
staining shows proliferation index of almost 90% (C). Tumor cells
express mature B-cell marker Pax5, (C). Scale bars 50um.
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Figure 3: Alanine aminotransferase (ALT), aspartate amino-
transferase (AST), gamma.glutamyl transferase (gGT), alcaline
phosphatase (AP) Bilirubin, Kreatinin and eGRF before und during
CT-1 and DAA Treatment.
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Figure 4: Hepatitis C viremia.

Discussion

Current guidelines support testing for HCV in patients with
hematologic malignancies and hematopoietic cell transplant
recipients. HCV infection in patients with cancer represents a
great therapeutic challenge, including liver disease progression,
occurrence of occult HCV infection or viral reactivation. More-
over, time administration (simultaneous or successive treat-
ment) and drug-drug-interaction (DDI) between DAAs and che-
motherapy pose further difficulties in treating these patients

[6].

HCV infection is associated with B-cell non-Hodgkin lympho-
ma (B-NHL), especially marginal zone lymphoma (MZL), lym-
phoplasmacytic lymphoma (LPL) and diffuse large B-cell lym-
phoma (DLBCL). The pathogenic role of HCV in NHL has been
further confirmed by the response to antiviral therapy (AVT).” In
cases of indolent B-NHL, especially MZL, a complete regression
has been observed after sole treatment of HCV with interferon
plus ribavirin or DAAs [8].

DAA treatment should be initiated without significant delay
except in cases of uncontrolled cancer. When faced with life
expectancy of <12 months, intolerance to DAAs, pregnancy or
anticipated major interactions with cancer treatment, then DAA
treatment can be initiated either before, after or in long term
treatment (months to years) even simultaneously [9].

In a trial comparing DLBCL/HCV-infected patients, receiving
sofosbuvir/ledipasvir and chemotherapy to a retrospective co-
hort, that did not receive AVT, there was no statistical difference
in overall survival (OS) after 52 weeks, whereas a statistically
significant higher diseasefree survival (DFS) was achieved in
treated patients. A limitation of this study was that the retro-
spective historical control cohort included patients enrolled at
a time in which Rituximab-containing protocols were less com-
mon [10].

Another prospective study showed HCV reactivation (de-
fined as increase in HCV-RNA level of 21 log101U/mL from base-
line HCV-RNA) under rituximab alone or in combination with
high-dose steroids, suggesting that close monitoring is needed.
Although none of the patients experienced liver failure or liver-

related death, dose reduction or therapy discontinuation was
required. Patient with HCC, liver metastases or treated infec-
tion with undetectable HCV RNA were excluded [11]. On the
other hand a retrospective study with 30 patients Mahale et al.
reported no post-SVR relapses of HCV infection in the patients
receiving any form of cancer therapy, including rituximab [12].
Different studies showed improved OS rates in DLBCL patients
who received AVT and achieved SVR. However, in these stud-
ies the most used therapy approach was IFN-based, a potent
antitumor agent when combined with rituximab [3]. Merli et
al. shows in a retrospective international study that HCV-posi-
tive DLBCL patients receiving IFN-free AVT with DAAs during or
after I-CT (mainly R-CHOP) had an improved 2-year OS and PFS,
respectively. A concurrent DAAs and I-CT administration is fa-
vored to a sequential one in order to prevent hepatic toxicity
of I-CT [13]. Nevertheless, it is very import to acknowledge that
even though morphologically undistinguishable PCNSL and ex-
tracerebral DLBCL are two distinct lymphoma entities [14]. As
scientists investigate further on mechanisms of pathogenesis
and resistance in PCNSL promising novel treatment strategies
are being developed and tested in clinical trials [14,15].

In the present case, an increase in ALT, AST, gGT, and AP was
observed following treatment with MARITA because of MTX tox-
icity. MTX can cause significant elevation of serum transaminas-
es or/and drug-induced liver injury. According to the Liverpool
Hep Drug there is no evidence of interaction between Maviret®
and MTX. Nevertheless, MTX is a substrate of BCRP (breast can-
cer resistance protein) and its concentrations could increase
due to inhibition of BCRP by Maviret®. On these grounds we
decided on a MTX-free regimen during DAA treatment and until
HCV-RNA dropped below 10 IU/I. In any case, patients should
be closely monitored for MTX associated toxicities.

In conclusion, we presented (to the best of our knowledge)
the first case of treating a patient with PCNSL and simultaneous
HepC infection with high-dose MTX and consecutive simultane-
ous application of DAA and MTX-free chemotherapy, showing
that it might be safe and successful.

Conflict-of-interest statement: The authors have no conflicts
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