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Abstract

Prior reports described cases of lymphoproliferative diseases occur-
ring after methotrexate (MTX) administration, which are called meth-
otrexate-associated lymphoproliferative disorders (MTX-LPDs). It
has become clear that these lymphoproliferative diseases also occur
following treatment with other immunosuppressive drugs, and they
have been termed as other iatrogenic immunodeficiency-associated
lymphoproliferative disorders (OIIA-LPDs). In most of these cases,
the duration of immunosuppressive drugs is very long, on the order
of years. In the present study, we evaluated the development of lym-
phoproliferative disease despite the short duration of immunosuppres-
sive treatment and determined the tumor doubling time. A 71-year-old
woman was diagnosed with adult-onset Still’s disease. The patient
was administered prednisone 30 mg per day starting on February 25,
2022 and MTX 6 mg per week starting 2 weeks later. Because she
was a hepatitis B virus (HBV) carrier, nucleic acid analog therapy
was also started to prevent HBV activation. Eight weeks later, bi-
weekly tocilizumab was started. After 5 months of MTX administra-
tion, a solitary liver tumor measuring 37 x 32 mm? was detected.
Three months later, repeat computed tomography revealed that the
liver tumor had grown rapidly to 7 cm in diameter. We considered the
possibility of OIIA-LPDs and stopped MTX therapy. Biopsy speci-
mens of the liver tumor exhibited lymphocyte proliferation, which
was consistent with OIIA-LPDs. The doubling time for tumor growth
was 33 days. Despite withdrawing MTX for 6 weeks, the tumor con-
tinued to grow, and thus, the patient was referred to the hematology
unit. In previously reported cases of MTX-LPDs of hepatic origin,
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the average duration of MTX administration was 7.3 (2 - 13) years.
This report describes a primary hepatic OIIA-LPDs-associated tumor
that rapidly increased in size after an extremely short period of MTX
administration.

Keywords: Methotrexate; Hepatic lymphoma; Methotrexate-associ-
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Introduction

Methotrexate (MTX) is the most widely used drug globally
for rheumatoid arthritis (RA). It has displayed high efficacy,
persistence rates, and effectiveness in inhibiting the progres-
sion of bone destruction and improving quality of life and life
expectancy, making it the first-line drug and a central player
in the treatment of RA. Although MTX is a relatively safe im-
munosuppressive drug, common side effects in the early stages
of oral administration include gastrointestinal symptoms, such
as stomatitis, nausea, and diarrhea, and liver damage as the
dosage increases. In addition, infections, anemia attributable
to myelosuppression and interstitial pneumonia can also oc-
cur during MTX administration. Methotrexate-associated
lymphoproliferative disorders (MTX-LPDs) represent the
phenomenon of lymphoproliferative disease or lymphoma in-
duced by MTX [1, 2]. In recent years, reports of tumor necrosis
factor alpha inhibitor-induced LPDs have also been published,
and therefore, MTX-LPDs are included among the four sub-
types of other iatrogenic immunodeficiency-associated LPDs
(OITA-LPDs) in the World Health Organization classification
[3]. The most frequent background disease is chronic RA, and
the high number of reports from Japan is one characteristic
of this disease. It is also not certain how long administration
of immunosuppressive drugs increases the risk of developing
OIIA-LPDs. Previous reports have shown that OIIA-LPD of-
ten develops after several years’ administration of immuno-
suppressive drugs [4]. But in some cases, OIIA-LPD devel-
ops after a longer period of administration, while in others, it
develops after a shorter period of administration. Primary he-
patic OITA-LPD is rare. Accumulation of imaging findings on
computed tomography (CT) or magnetic resonance imaging

Articles © The authors | Journal compilation © ] Med Cases and Elmer Press Inc™ | www.journalmc.org
282 This article is distributed under the terms of the Creative Commons Attribution Non-Commercial 4.0 International License, which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited


https://crossmark.crossref.org/dialog/?doi=10.14740/jmc4135&domain=pdf&date_stamp=2023-08-12

Hatayama et al

) Med Cases. 2023;14(8):282-288

Initial detection

87 days after detection ‘

132 days after detection ‘

Figure 1. Enhanced computed tomography (CT) images performed at the time of detection and 87 and 132 days after the initial
detection. (a) Precontrast phase; (b) arterial phase; (c) portal phase; (d) 18F-fluorodeoxyglucose positron emission tomography
(PET)/CT performed at 139 days after the initial detection. The tumor is indicated by arrowheads.

(MRI) of primary hepatic OIIA-LPD is still in process. Differ-
entiation from hepatocellular carcinoma (HCC) is sometimes
difficult, especially when the background liver is cirrhotic or
viral hepatitis. The clinical characteristics of OIIA-LPD, such
as whether it grows rapidly or metastasizes quickly to other
organs, have not been clarified.

We experienced a primary hepatic OIIA-LPD-associated
tumor that rapidly increased in size after an extremely short
period of treatment with MTX and other immunosuppressive
drugs and succeeded in measuring the tumor doubling time for
the first time.

Case Report
Investigations

A 71-year-old woman who had undergone a thorough exami-
nation for fever of unknown origin since November 2021 was
diagnosed with adult-onset Still’s disease (AOSD). She had di-
abetes mellitus, for which she was receiving insulin injections
and oral medication. The patient was administered prednisone
(PSL) 30 mg/day starting on February 25, 2022 and MTX 6
mg/week 2 weeks later. She was diagnosed as an inactive hep-
atitis B virus (HBV) carrier because HBV-DNA and hepatitis
B s antigen (HBsAg) were persistently positive but liver func-
tion was normal. Nucleic acid analog (tenofovir alafenamide
fumarate) therapy was also started to prevent HBV activation.
CT and 18F-fluorodeoxyglucose positron emission tomogra-
phy (PET) revealed no obvious tumors in the liver or other
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organs. Eight weeks later, biweekly tocilizumab 8 mg/kg was
started. PSL was administered in gradually decreasing doses to
5 mg. After 5 months of MTX administration, a solitary liver
tumor measuring 37 x 32 mm? was detected (Fig. 1). Contrast-
enhanced CT revealed that the tumor margins were somewhat
irregular with a thick contrast effect. Conversely, the contrast
effect in the center was poor. MRI revealed a pale low signal
on T1-weighted images and a slightly heterogeneous high sig-
nal on T2-weighted images. This finding was suspicious for an
abscess. However, there was no fever, and blood tests revealed
no inflammatory reaction, dismissing the possibility of ab-
scess. Upper and lower endoscopy revealed no abnormalities
and no lesions other than the liver. Because the level of the tu-
mor marker carbohydrate antigen 19-9 (CA19-9) was 178 IU/L
(reference level: 0 - 37 TU/L) and no liver tumor was detected
before MTX treatment, a malignant tumor was suspected. She
was referred to our hospital for close examination. Because of
the examinations at the previous hospital and for her own rea-
sons, 3 months passed between detection of the tumor and her
first visit to our hospital (Table 1). Repeat CT revealed that the
liver tumor had grown rapidly to 7 cm in diameter. Her soluble
interleukin-2 receptor level increased from 623 to 1,060 U/mL
in the 3 months before she visited our hospital.

Diagnosis

We considered the possibility of OIIA-LPDs and stopped
MTX. Liver tumor biopsy was performed with a 21-G needle,
but only necrotic material was obtained. Therefore, another
liver tumor biopsy targeting the tumor margins was performed
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Table 1. Laboratory Data on First Visit to Our Hospital

Results Reference values
Peripheral blood
WBC 4,530/uL 4,000 - 8,600
Eosinophil 6.2% 0-6
Lymphocyte 13.7% 27 - 47
Monocyte 10.2% 2-8
Neutrophil 68.4% 45-74
RBC 421 x 10%/uL 380 - 480
Hemoglobin 13.6 g/dL 12-16
Platelet 20.6 x 10%/uL 15-35
Biochemistry
Total protein 7.7 g/dL 6.5-8.2
Albumin 4.7 g/dL 3.8-5.1
Total bilirubin 0.6 mg/dL 0.1-1.0
AST 28 IU/L 13-33
ALT 24 TU/L 6-30
LDH 401 IU/L 119 - 229
v-GTP 56 IU/L 6-46
BUN 12.1 mg/dL 8-20
Creatinine 0.82 mg/dL 0.48-0.79
Serology
CRP <0.03 mg/dL 0-0.33
Immunology
sIL-2R 1,060 U/mL 121-613
Viral marker
HBsAg 3.4 IU/mL (-)
HBeAg ® )
HBeAb ) ©)
HBV-DNA (-) LoglU/mL ©)
HCVAb ) ©)
Tumor marker
CEA 3.4 ng/mL 0-5
CA19-9 143 U/mL 0-37
AFP 1.5 ng/mL 0-10
PIVKA-II 20 mAU/mL -40

WBCs: white blood cells; RBCs: red blood cells; AST: aspartate aminotransferase; ALT: alanine aminotransferase; LDH: lactic dehydrogenase; ALP:
alkaline phosphatase; y-GTP: y-glutamyl transpeptidase; BUN: blood urea nitrogen; CRP: C-reactive protein; sIL-2R: soluble interleukin-2 recep-
tor; HBsAg: hepatitis B s antigen; HBeAg: hepatitis B e antigen; HBeAb: hepatitis B e antibody; HBV-DNA: hepatitis B virus DNA; HCVAb: hepatitis
C virus antibody; CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9; AFP: a-fetoprotein; PIVKA-II: protein induced by vitamin K

absence or antagonist-I.

with an 18-G needle because the center of the tumor was ex-
pected to be necrotic. Biopsy specimens of the liver tumor
demonstrated lymphocyte proliferation and a wide variety of
forms (Fig. 2). Immunostaining revealed the following find-
ings for the tumor: CD20 (+), CD3 (partly +), CD5 (-), and
CDI10 (-). In situ hybridization disclosed partial positivity for

Epstein-Barr virus (EBV)-encoded small RNAs (EBERs). The
findings were consistent with OIIA-LPDs. Despite withdraw-
ing MTX for 7 weeks, the tumor continued to grow. The tumor
volume was calculated using CT images. The tumor doubling
time was 33 days at 3 months after initial detection of the tu-
mor. In the following 7 weeks, the tumor doubling time was 58
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Figure 2. Pathological findings of the liver biopsy. Hematoxylin and eosin (H&E) staining revealed lymphocyte proliferation and
a wide variety of forms. The tumor cells were positive for CD20 and CD3 and negative for CD5 and CD10. /n situ hybridization
revealed partial positivity for EBV-encoded small RNAs (EBERs). (a) H&E staining, x 400; (b) anti-CD3 staining, x 100; (c) anti-
CDS5 staining, x 100; (d) anti-CD10 staining, x 100; (e) anti-CD20 staining, x 100; (f) in situ hybridization EBERs, x 100 (arrows

denote cells positive for EBERs on in situ hybridization).

days. The tumor doubling time over the entire 132-day course
from initial detection was 38 days.

Treatment

The patient was referred to the hematology unit to receive treat-
ment for the malignant lymphoma. We stopped tocilizumab,
and chemotherapy (R-CHOP, rituximab, cyclophosphamide,
adriamycin, vincristine, and prednisolone) with dose reduction
to 70% was administered. She continues to take nucleic acid
analogs, and her HBV-DNA level has remained below the limit
of detection. In addition, the use of rituximab has not changed
her symptoms related to AOSD.

Follow-up and outcomes

Her general condition was good and she received six courses
of chemotherapy, leading to partial remission.

Discussion

We experienced a case of lymphoproliferative disease of he-
patic origin occurring only 5 months after initiating MTX ther-
apy. HCC was first suspected because the patient was an HBV
carrier, but tumor biopsy provided the correct diagnosis and
led to appropriate treatment. In addition, the tumor doubling
time was measured. In an analysis of 48 cases of MTX-LPDs,
the mean duration of MTX therapy before onset was reported
to be 54 months [4]. Most cases develop after long-term MTX
administration. In the 11 previously reported cases of MTX-
LPDs of hepatic origin, the average duration of MTX admin-
istration was 7.3 (range, 2 - 13) years (Table 2) [5-15]. In our
case, a primary hepatic OIIA-LPDs-associated tumor rapidly
increased in size after an extremely short period of MTX ad-
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ministration. One reason why MTX-LPDs are attracting atten-
tion is that spontaneous tumor regression can be achieved by
MTX discontinuation alone [16, 17]. However, there are cases
in which the tumor does not regress despite MTX discontinu-
ation, necessitating chemotherapy. In a review of 121 cases of
MTX-LPDs, 59 cases (48.8%) improved with MTX discontin-
uation alone, 49 cases (40.5%) required chemotherapy without
improvement despite discontinuation, and 13 cases (10.7%)
required second-line chemotherapy [18].

Lymphoma of hepatic origin is rare [19]. It was impor-
tant to differentiate this malignancy from HCC and other
malignancies. In this case, the tumor margins were some-
what irregular with a thick contrast effect. The central part
of the tumor had a poor contrast effect, a finding that was
suspected to be complicated by necrosis. These findings
were suspicious for liver abscess. On the contrary, HCC ex-
hibits a strong contrast effect inside the tumor in the early
phase. In the late phase, the contrast effect inside the tumor
is lost, whereas the membrane is strongly contrasted. Both
tumors exhibit contrast effects, and their differentiation can
sometimes be difficult. To differentiate liver tumors, the first
step is identifying the aforementioned characteristic imaging
findings on contrast-enhanced CT. In addition, the presence
of liver cirrhosis or viral hepatitis should be checked. If pre-
sent, HCC should be initially suspected. In addition, tumor
markers are useful for differentiating liver tumors. HCC is
generally typified by increases in the levels of tumor markers
such as a-fetoprotein (AFP) and protein induced by vitamin
K absence or antagonist-1I (PIVKA-II). Meanwhile, the pres-
ence of fever and a strong inflammatory response is suspi-
cious for liver abscess. Diagnosis by liver tumor biopsy is
also recommended when it can be performed safely without
adversely affecting subsequent surgery or other treatments. In
fact, some cases of liver MTX-LPDs were misdiagnosed as
HCC and treated with surgery or transcatheter arterial chemo
embolization (cases 7 and 11, Table 2). Routine imaging of
the liver was not performed in most cases of MTX-LPDs.
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Therefore, most tumors were massive or multiple upon diag-
nosis. In this case, because of the patient’s own circumstanc-
es and other reasons, we performed the imaging evaluation
3 months after the liver tumor was first noted. For the first
time, we successfully measured the doubling time of a hepat-
ic OIIA-LPDs-associated tumor. In a meta-analysis, the tu-
mor doubling time for HCC was 4.6 months (95% confidence
interval (CI): 3.9 - 5.3) [20]. On the contrary, the tumor dou-
bling time at 3 months from the initial detection of the tumor
in this case was 33 days, and after MTX discontinuation, the
tumor doubling time increased to 58 days. Compared to the
growth of HCC, the OIIA-LPDs-associated tumor in this case
grew extremely rapidly. Interestingly, the tumor doubling
time decelerated after MTX was discontinued. Of course, it
is possible that the tumor doubling time slowed because the
tumor diameter was already large, but it is also possible that
the decrease was partially attributable to the discontinuation
of MTX. In a previous report of hepatic MTX-LPDs, multi-
ple tumors, the largest being 55 mm in diameter, were found
even though imaging tests 4 months earlier had not disclosed
any abnormality in a patient with autoimmune hepatitis (case
11, Table 2). Considering this finding and those of our case,
hepatic OITA-LPDs-associated tumors might grow at an ex-
tremely rapid rate compared to normal HCC. We were unable
to obtain tumor tissue from the first liver biopsy, as the only
tissue obtained was necrotic material. The rapid rate of tumor
growth and necrosis of the central part of the tumor could be
characteristics of OIIA-LPDs-associated tumors.

In this case, tocilizumab was also administered. Tocili-
zumab is an immunosuppressive drug used to treat RA, juve-
nile idiopathic arthritis, systemic juvenile idiopathic arthritis,
and AOSD. It is a humanized monoclonal antibody against
the interleukin-6 receptor. Interleukin-6 is a cytokine that
plays an important role in immune responses. The overall risk
of cancer among patients with RA treated with tocilizumab
does not differ substantially from that of biologic drug-naive
patients or those treated with conventional systemic disease-
modifying antirheumatic drugs [21]. Regarding the possibility
that AOSD can increase the risk of malignant tumors such
as lymphoma, this is difficult to determine because of the
small number of patients with AOSD and the limited number
of patients receiving long-term treatment with tocilizumab.
Although MTX-LPDs have been reported to be associated
with EBV, Balandraud et al found tocilizumab significantly
decreased the EBV load, and MTX was concomitantly used in
some cases without altering the EBV load [22]. Therefore, we
speculate that tocilizumab administration was unlikely to be
associated with this case.

It is unclear why this patient developed lymphoprolifera-
tive disease after a short treatment course. Although no previ-
ous reports described the association between hepatitis virus
and OIIA-LPDs, we cannot dismiss the possibility that being
an HBV carrier resulted in immunological differences that af-
fected the case. In this case, glucocorticoid and tocilizumab
were also administered, and the possibility that the concomi-
tant use of multiple immunosuppressive drugs influenced the
development of OIIA-LPDs cannot be dismissed. According
to a report summarizing cases of MTX-LPDs [4], one patient
developed MTX-LPD after only 2 months of MTX adminis-
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tration, although the primary source was not determined. In
addition, detailed course of the disease was not described, and
it is unknown whether the absence of a tumor was properly
confirmed by imaging or other means prior to the start of treat-
ment.

We experienced a case of lymphoproliferative disease,
which is usually considered to be caused by long-term immu-
nosuppressive treatment, after only 5 months of MTX admin-
istration. With the correct diagnosis, the patient received opti-
mal treatment. When tumors are detected in patients receiving
MTX or other immunosuppressive drugs, the possibility of
lymphoproliferative disease should be considered regardless
of the duration of treatment. And we measured the tumor dou-
bling time and observed rapid growth compared to that of nor-
mal HCC.

Learning points

Hepatic OIIA-LPDs can develop even with short-term (fewer
than 6 months) MTX administration, and its tumor growth is
faster than that of HCC. When there is chronic disease in back-
ground liver, it may be misdiagnosed as HCC.
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