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INTRODUCTION: Methotrexate (MTX)-associated lymphoproliferative disorder occurs in rheumatoid
arthritis patients treated with MTX; however, patients with concomitant pulmonary lesions are rare. We
present a case of lung cancer combined with MTX-associated lymphoproliferative disorder for which, for
which it was necessary to differentiate these from possible pulmonary metastasis.

PRESENTATION OF A CASE: A 72-year-old man was referred to our hospital for treatment of squamous
cell carcinoma in the left upper bronchus. He was receiving oral MTX and prednisolone for rheumatoid
arthritis for 15 years. However, chest computed tomography performed 1 week before surgery revealed
Lymphoproliferative disorder a 1-cm-sized pulmonary nodule in the right lung. Surgical pulmonary resection of the right lung tumor
Lung cancer revealed substantial B-cell lymphoma-type lymphoproliferative disorder. Left upper lobectomy for the
MTX squamous cell carcinoma in the left upper bronchus was performed 5 weeks after the first surgery. Chest
LPD CT performed 2 weeks after the first surgery revealed a new 1-cm-sized nodule in the lower left lung
lobe. However, after discontinuing oral MTX therapy, the new lesion in the left lower lobe disappeared.
DISCUSSION AND CONCLUSION: In lung cancer patients treated with MTX for rheumatoid arthritis, MTX-
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associated lymphoproliferative disorder should be considered as a differential diagnosis.
© 2019 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction

Methotrexate (MTX)-associated lymphoproliferative disorder
(MTX-LPD) is a complication stemming from LPD during rheuma-
toid arthritis (RA) treatment and may be associated with MTX.
However, mechanisms underlying its occurrence remain unclear.
Patients having both pulmonary lesions and MTX-LPD are very rare
[1]. Here, we present a case of primary lung cancer combined with
MTX-LPD, for which this pathology had to be distinguished from
typical pulmonary metastasis. This case is reported according to
the SCARE criteria [2].

2. Presentation of case

A 72-year-old man was referred to our hospital for treatment
of lung cancer in the left upper bronchus (Fig. 1a). He was receiv-
ing oral MTX and prednisolone for RA for 15 years. Bronchoscopy
revealed a tumor protruding into the left upper bronchus; follow-
up biopsy determined it to be a squamous cell carcinoma.

Fluorodeoxyglucose positron emission tomography (FDG-PET)
and computed tomography (CT) revealed that FDG uptake in
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the tumor occurred only in the bronchus (Fig. 1b). However, no
pulmonary nodules were found in other lung regions. Thus, we
diagnosed the patient with stage IA primary lung cancer and
planned a left upper lobectomy. However, chest CT performed 1
week before surgery revealed a 1-cm-sized pulmonary nodule in
the contralateral lung (Fig. 2a). Although the lesion did not appear
metastatic, wedge resection of the right lung nodule was performed
to make a histopathologically definite diagnosis. In case the right
pulmonary nodule was not a metastatic lesion, we planned radical
surgery for left lung cancer. The pathological diagnosis of the right
pulmonary nodule was a diffuse, large B-cell lymphoma (DLBCL),
which is associated with a history of long-term oral MTX adminis-
tration, and was considered a MTX-LPD-related lung lesion (Fig. 2b).

Subsequently, the oral MTX therapy was discontinued, and the
patient was switched to tacrolimus for RA treatment. After 1 month,
we decided to perform left upper lobectomy.

Chest CT performed 2 weeks after the first surgery revealed
a new 1-cm-sized nodule on the lower left lung lobe (Fig. 3a).
Although FDG-PET and CT showed FDG uptake in the new nodule,
the nodule could be MTX-LPD, similar to the previous nodule of the
right upper lobe. We therefore planned an additional wedge resec-
tion of the left lower lobe nodule after left upper lobectomy of the
lung, when the new lesion would be palpable during the operation.

Left upper lobectomy was performed 5 weeks after the first
surgery. The lesion in the left lower lung lobe was not clearly palpa-
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Fig. 1. Image of squamous cell carcinoma in the left upper bronchus.
[a] Bronchoscope showing tumor protrusion at the orifice of the left B1 +2.

[b] Positron emission tomography/computed tomography (PET/CT) showing high accumulation in the left B1 +2.

a

Fig. 2. Image of the lymphoproliferative disorder in the right upper lobe.

[a] Chest computed tomography 2 weeks after first surgery showing a 1-cm-sized pulmonary nodule in the contralateral lung.
[b] Histopathological examination showing spindle cells with karyokinesis. Immunohistochemical staining showed that the cells were positive for CD20; a diagnosis of B-cell

lymphoma-type lymphoproliferative disorder was made.

ble during the operation; however, the pleura part palpated firmly,
and we performed a wedge resection. Histopathologic examination
revealed no tumorigenic change. Chest CT performed 1 month after
the surgery revealed that the nodules in the left lower lobe disap-
peared; therefore, the lesion was assumed to have disappeared at
the time of the second surgery (Fig. 3b).

Postoperatively, the patient had prolonged respiratory failure
owing to pulmonary function impairment. However, at 1-year post-
operatively, he is alive without any relapse.

3. Discussion

Although MTX is an anticancer agent classified as an antifo-
late, it is currently widely used for treating RA. MTX-LPD occurs
in patients receiving MTX. Since the first report of MTX-LPD by
Elleman et al. in 1991 [3], the frequency of MTX-LPD has increased
because MTX is now regularly used for treating RA, thereby mak-
ing MTX-LPD a well-established disease. MTX-LPD is classified as
an “other iatrogenic immunodeficiency-associated lymphoprolif-
erative disorder” by the World Health Organization classification
of tumors of hematopoietic and lymphoid tissues [4].

MTX-LPD differs from usual LPD with RA as follows: 1) the
Epstein-Barr virus (EBV)-positive proportion is high in the former
(27.6% vs. 9.9%); 2) there is a greater tendency for the histological
DLBCL subtype in MTX-LPD than in LPD with RA (57% vs. 42.7%); 3)
the onset period after RA diagnosis is slightly shorter in the former
(132 vs. 240 months); and 4) LPD may initially regress after MTX
discontinuation in some patients (22%) [1].

Here, we did not examine serum for the EBV antibody. How-
ever, because of long-term MTX therapy, we discontinued MTX
treatment. CT performed 2 weeks after discontinuation revealed a
new nodule in the contralateral lung; however, the tumor was not
palpable at the second surgery performed 4 weeks after discontin-
uation. Furthermore, chest CT performed 1 month after the second
surgery confirmed that the tumor had entirely disappeared. In our
case, tumor regression could be owing to MTX discontinuation.

In this report, we diagnosed MTX-LPD pathologically by surgical
resection. FDG-PET/CT showed FDG uptake in the new lesion of the
left lower lobe. In the LPD lesion, as in our case, FDG uptake is usu-
ally observed [5]. Hence, distinguishing between metastatic lung
tumor and MTX-LPD by imaging may be difficult. When metastatic
lung cancer is found in a patient treated with MTX for RA, MTX
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Fig. 3. MTX-associated lymphoproliferative disorder in the left lower lobe.

[a] Chest computed tomography (CT) at 2 weeks after the first surgery showing a new 1-cm-sized nodule in the left lower lobe.
[b] Chest CT at 1 month after the second surgery showing that the nodules in the left lower lobe have disappeared.

discontinuation should be considered [6]. If the tumor does not
disappear and active differential diagnosis is considered necessary,
it may be wise not to hesitate to perform secondary biopsy.

The initial risk of complication of malignant tumor, including
lung cancer, is higher in RA patients than in healthy individuals [7].
Furthermore, in patients with lung cancer combined with RA, the
smoking rate is very high, and the odds ratiois 14.93. Smoking in RA
patients increases lung cancer risk compared with that in healthy
subjects [8].

Our database search could not find any report on lung cancer
combined with MTX-LPD. To our knowledge, this is the first study
reporting primary lung cancer with MTX-LPD. However, MTX has
been widely used for treating RA for >20 years; therefore, in the
future, when lymphoproliferative lung disease occurs when treat-
ing patients with lung cancer combined with RA who are using
MTX, distinguishing LPD from lung cancer metastasis/recurrence
may be a problem.

4. Conclusion
Here, we presented a case of MTX-LPD combined with lung
cancer. In patients with lung cancer and RA who are using MTX,

distinguishing MTX-LPD from recurrence or metastatic lesions is
necessary.

Conflicts of interest

All the authors have nothing to declare.

Sources of funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Ethical approval

I certify that this kind of manuscript does not require ethical
approval by the Ethical Committee of Kanazawa Medical University.

Consent

Written informed consent for publication of his clinical details
and clinical images was obtained from the patient. A copy of the
consent form is available for review by the Editor of this journal on
request.

Author contribution

Atsushi Sekimura: design, conception of the article, drafting of
the article; Katsuo Usuda and Nozomu Motono: revisions, interpre-
tation of the data; Shun Iwai and Aika Funasaki acquisition of the
data and other reports; Hidetaka Uramoto: critical revisions and
final approval.

Guarantor

Hidetaka Uramoto.

Provenance and peer review
Not commissioned, externally peer-reviewed.

References

[1] Y. Hoshida, J. Xu, ]J. Ikeda, Y. Tomita, S. Nakatsuka, J. Ikeda, et al.,
Lymphoproliferative disorders in rheumatoid arthritis: clinicopathological
analysis of 76 cases in relation to methotrexate medication, J. Rheumatol. 34
(2007) 322-331.

[2] R.A. Agha, M.R. Borrelli, R. Farwana, K. Koshy, A. Fowler, D.P. Orgill, For the
SCARE Group, The SCARE 2018 statement: updating consensus surgical CAse
REport (SCARE) guidelines, Int. J. Surg. 60 (2018) 132-136.

[3] M.H. Elleman, H. Hurwitz, C. Thomas, M. Kozloff, Lymphoma developing in a
patient with rheumatoid arthritis taking low dose weekly methotrexate, J.
Rheumatol. 18 (1991) 1741-1743.

[4] P.Gaulard, S.H. Swerdlow, N.L. Harris, E.S. Jaffe, C. Sundstrom, et al., Other
iatrogenic immunodeficiency-associated lymphoproliferative disorders, in: S.
Swerdlow, E. Campo, N. Harris (Eds.), WHO Classification of Tumours of
Haemotopoietic and Lymphoid Tissues, 4th ed., International Agency for
Research on Cancer, Lyon, 2008, pp. 350-351.

[5] S.Takanashi, T. Nakazato, Y. Aisa, C. Ito, H. Arakaki, Y. Osada, et al., The
prognostic value of positron emission tomography/computed tomography in


http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025

CASE REPORT - OPEN ACCESS

164 A. Sekimura et al. / International Journal of Surgery Case Reports 59 (2019) 161-164
rheumatoid arthritis patients with methotrexate-associated [7] T.A. Simon, A. Thompson, K.K. Gandhi, M.C. Hochberg, S. Suissa, Incidence of
lymphoproliferative disorders, Ann. Hematol. 97 (2018) malignancy in adult patients with rheumatoid arthritis: a meta-analysis,
1611-1618. Arthritis Res. Ther. 17 (2015) 1-10, http://dx.doi.org/10.1186/s13075-015-

[6] W.F. Lai, Y.P. Chin, C.W. Liu, C.Y. Tsai, Methotrexate-associated 0728-9.
lymphoproliferative disease with multiple pulmonary nodules in a patient [8] N. Takayanagi, D. Tokunaga, Y. Tsuchiya, Y. Miyahara, T. Ishiguro, S. Yamaguchi,
with rheumatoid arthritis, BMJ Case Rep. 2017 (2017), http://dx.doi.org/10. et al,, Lung cancer associated with rheumatoid arthritis and usual interstitial
1136/bcr-2017-221778. pneumonia, J. Jpn. Respir. Soc. 46 (2008) 438-442.

Open Access

This article is published Open Access at sciencedirect.com. It is distributed under the IJSCR Supplemental terms and conditions, which
permits unrestricted non commercial use, distribution, and reproduction in any medium, provided the original authors and source are
credited.


http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0025
dx.doi.org/10.1136/bcr-2017-221778
dx.doi.org/10.1136/bcr-2017-221778
dx.doi.org/10.1136/bcr-2017-221778
dx.doi.org/10.1136/bcr-2017-221778
dx.doi.org/10.1136/bcr-2017-221778
dx.doi.org/10.1136/bcr-2017-221778
dx.doi.org/10.1136/bcr-2017-221778
dx.doi.org/10.1136/bcr-2017-221778
dx.doi.org/10.1136/bcr-2017-221778
dx.doi.org/10.1186/s13075-015-0728-9
dx.doi.org/10.1186/s13075-015-0728-9
dx.doi.org/10.1186/s13075-015-0728-9
dx.doi.org/10.1186/s13075-015-0728-9
dx.doi.org/10.1186/s13075-015-0728-9
dx.doi.org/10.1186/s13075-015-0728-9
dx.doi.org/10.1186/s13075-015-0728-9
dx.doi.org/10.1186/s13075-015-0728-9
dx.doi.org/10.1186/s13075-015-0728-9
dx.doi.org/10.1186/s13075-015-0728-9
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30280-9/sbref0040
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Lung cancer combined with methotrexate-associated lymphoproliferative disorder: A case report
	1 Introduction
	2 Presentation of case
	3 Discussion
	4 Conclusion
	Conflicts of interest
	Sources of funding
	Ethical approval
	Consent
	Author contribution
	Guarantor
	Provenance and peer review
	References


