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Summary
A 62-year-old woman with rheumatoid arthritis and 
secondary Sjögren’s syndrome took methotrexate 
(MTX) 5 mg three times a week regularly but gradually 
developed an intermittent fever, oral ulcers and 
productive cough with mucopurulent sputum for about 
2 weeks. Image study found multiple nodular lesions 
and lymphadenopathies in bilateral lungs. Empirical 
antibiotics for 1 week failed to alleviate the fever. A 
transbronchial biopsy in the right fourth bronchus 
showed infiltration of abnormally enlarged lymphoid 
cells with a surface marker of CD20, some of which also 
stained positively in situ with Epstein-Barr virus-encoded 
small RNA and some CD3(+) cells. After a diagnosis 
of MTX-associated lymphoproliferative disease had 
been made, MTX was discontinued immediately and 
intravenous methylprednisolone 125 mg/day was given 
for 1 week. The clinical condition improved dramatically 
within 1 month and there was no recurrence after 3-year 
follow-up.

Background
Methotrexate (MTX) is often prescribed as a first 
line drug for rheumatoid arthritis  (RA). Lymph-
oproliferative disease  (LPD) is a rare complica-
tion of low-dose MTX therapy for patients with 
RA. MTX-associated LPD can affect nodal as 
well as extranodal sites. In extranodal LPD, skin, 
lungs, gastrointestinal tract, spleen, oral cavity and 
kidneys may be implicated.1–3 However, multiple 
nodular lesions in bilateral lungs as a manifestation 
of MTX-associated LPD is uncommon. To the best 
of our knowledge, there have been only a few such 
cases in the literature.4–6 The present patient is valu-
able because she has been followed up for 3 years 
without any evidence of recurrence after stopping 
MTX.

Case presentation
The presenting symptoms of this 62-year-old 
woman included 2 years of symmetrical polyar-
thritis in hands, xerostomia and conjunctiva sicca. 
After the diagnosis of RA with Sjögren’s syndrome 
was made, she took MTX 5 mg three times a week 
regularly for several weeks but developed insidi-
ously intermittent fevers up to 39°C, oral ulcers 
and productive cough with copious mucopurulent 
sputum within 2 weeks after start of the medica-
tions. There was no chest tightness, abdominal 

pain, diarrhoea or dysuria. On presentation to the 
hospital, body temperature was 37.9°C, heart rate 
103/min, respiratory rate 20/min and blood pres-
sure 115/67 mm Hg. Physical examination revealed 
neck and axillary lymphadenopathies  (LAP) as 
well as fine crackles in bilateral lower lungs. After 
initial exclusion of neoplasm (such as alveolar cell 
carcinoma or metastatic lung cancers), empirical 
antibiotics was given for 1 week but could not  
alleviate fever.

Investigations
Laboratory investigations failed to demonstrate 
any abnormalities except for an elevated C-reactive 
protein (10.74 mg/dL) and a slightly shift to left of 
the neutrophils (83%). The RA activity was also 
low (rheumatoid factor  (RF)<15 IU/mL). All body 
fluid cultures failed to yield microorganisms or 
virus. However, a chest high-resolution CT (HRCT) 
demonstrated numerous nodular lesions in bilateral 
lungs as well as LAP in bilateral upper and lower para-
tracheal and prevascular regions of mediastinum and 
left axilla (figure 1). After failure of empirical antibi-
otic therapy, a bronchoalveolar lavage (BAL) revealed 
mild lymphocytosis (15%), but failed to demon-
strate evidence of infections or neoplasms. Besides, 
a transbronchial biopsy in the right fourth bronchus 
showed infiltration of abnormally enlarged CD20 
positive lymphoid cells (figure 2), some of which also 
stained in situ with Epstein-Barr virus-encoded small 
RNA (EBER) and some CD3 (+) cells. Grocott-Go-
mori's methenamine silver or acid fast stain failed to 
demonstrate microorganisms within the biopsy.

Differential diagnosis
The diffuse nodules demonstrated in the chest 
HRCT images suggested multiple metastatic 
cancers or alveolar cell carcinoma. But the patient 
did not have any history of cancer before MTX 
administration. BAL and biopsy results also 
did  not support the diagnosis. Bacterial, viral 
and other atypical infections were excluded due 
to negative culture results and poor response to 
antibiotics. Pneumonitis was another consider-
ation based on some of the symptoms but the 
image as well as pathology did not support. 
Organising pneumonia (OP) due to MTX or other 
disease modifying antirheumatic drugs is also an 
important differential diagnosis; however, our 
patient had relatively low RA activity, a presence 
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of extrapulmonary lymph node enlargement and EBER(+) 
pathology, so it was less likely to be OP. A diagnosis of MTX 
associated-LPD was eventually made because of the image 
results, presence of extrapulmonary LAPs as well as the infil-
tration of atypical large CD20 +lymphoid cells in the paren-
chyma of the lung tissue.

Treatment
After the diagnosis was made, MTX was discontinued imme-
diately and short-term daily intravenous methylprednisolone 
(125 mg/day) was given.

Outcome and follow-up
The clinical cardiopulmonary embarrassment, febrile episodes, 
chillness, nausea/vomiting and anorexia alleviated dramatically 
1 month after stopping MTX. Up to now, there has been no 
recurrence of any pulmonary inflammation or LPD although she 

still received hydroxychloroquine, sulfasalazine, leflunomide and 
non-steroidal analgesics for RA within the subsequent 3 years.

Discussion
The issue about LPD and MTX has been discussed fervently 
before since the first report on a patient with RA treated with 
MTX who developed lymphoma.7 8 The 2008 WHO classifi-
cation of lymphoid neoplasms has categorised MTX-associated 
LPD as either iatrogenic or immunodeficiency associated.9 Our 
patient has been treated with MTX only for several weeks before 
suddenly developing multiple nodular lesions in bilateral lungs. 
The associated manifestations included intermittent fever, oral 
ulcers, productive coughs with mild dyspnoea, weight loss, 
nocturnal sweat and chest pain. These symptoms, except for 
fever, are different from the similar cases reported before.4–6

EB virus has been claimed to induce MTX-associated LPD. 
Feng et al demonstrated that MTX could induce the reacti-
vation and virion release/spreading of EBV.10 Hoshida et al 
reported higher prevalence of EBV infection in MTX-asso-
ciated LPD than in sporadic LPD but not in common non 
MTX-LPD.1 The overall 5-year survival rate of LPD (MTX-
LPD and non-MTX-LPD) in patients with RA is significantly 
worse than that in sporadic LPD.1 Withdrawal of MTX has 
been observed to result in its spontaneous remission.10 11 
Also, those with spontaneous regression had a higher EBV 
positivity than those without regression.12 Our patient with 
EBV positivity also has a smooth remission after MTX stop, 
which is consistent with previous studies.

Another differential diagnosis issue that should be consid-
ered is a possibility of OP, either primary or secondary to MTX 
or other disease-modifying antirheumatic drugs  (DMARDs). 
Although as mentioned above, all manifestations and patholog-
ical reports were in favour of MTX-LPD, OP was still kept in our 
mind as a possibility in our subsequent follow-up of the patient.

Regarding to the primary foci of MTX-LPD, a nodal or 
extranodal occurrence has been reported equally, in contrast 
to the post-transplant LPD in which extranodal was more 
prevalent.1 Extranodal LPD may implicate various sites 
including skin, lungs, gastrointestinal tract, spleen, oral 
cavity and kidneys. However, the presentation of MTX-LPD 
in the form of multiple pulmonary nodules such as in this 
particular patient is rare. Our patient’s lung manifestation 
was easily misinterpreted as neoplasm at a first glance. 
Fortunately, a prompt decision of stopping MTX together 
with the administration of steroid avoided the subsequent 
unnecessary and potentially harmful procedures. Thus, we 
suggest a carefully monitoring on the patient suspected to 
have MTX-associated LPD after discontinuation of culprit 
drug, wait and see for a while before considering any aggres-
sive treatment.

Learning points

►► Methotrexate (MTX)-associated lymphoproliferative 
disease (LPD) can present in the form of diffuse multiple 
pulmonary nodules.

►► MTX-associated LPD mimicking malignancy can easily resolve 
on simple discontinuation of MTX together with a short-term 
administration of methylprednisolone.

►► A patient under MTX therapy who is suspected to have 
metastatic lung disease should be carefully evaluated for 
the presence of MTX-induced LPD before considering an 
aggressive treatment.

Figure 1  Chest high-resolution CT performed during the early time of 
disease course (A), 3 months (B) and 3 years (C) after stop of the drug, 
respectively. (A-1) white arrows indicate numerous lymphadenopathies 
in paratracheal and prevascular regions. (A-2) black arrows indicate 
nodular lung lesions. White arrows in (B-1, C-1) and black arrows in 
(B-2, C-2) indicate that the lesions in (A-1, A-2) had almost disappeared 
3 month and 3 years after stop of the methotrexate.

Figure 2  The transbronchial biopsy revealed scattered atypical 
enlarged B cells (Horseradish peroxidase stain, 5–20/HPF), x400.



3Lai W-F, et al. BMJ Case Rep 2017. doi:10.1136/bcr-2017-221778

Copyright 2017 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
http://group.bmj.com/group/rights-licensing/permissions.
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:
►► Submit as many cases as you like
►► Enjoy fast sympathetic peer review and rapid publication of accepted articles
►► Access all the published articles
►► Re-use any of the published material for personal use and teaching without further permission

For information on Institutional Fellowships contact consortiasales@bmjgroup.com

Visit casereports.bmj.com for more articles like this and to become a Fellow

Findings that shed new light on the possible pathogenesis of a disease or an adverse effect

Contributors  W-FL wrote the manuscript, Y-PC amended the manuscript, C-WL 
took care of the patient and collected the pertinent data and C-YT verified all the 
data as well as supervised the whole study.

Competing interests  None declared.

Patient consent  Obtained.

Provenance and peer review  Not commissioned; externally peer reviewed.

Open Access  This is an Open Access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work 
is properly cited and the use is non-commercial. See: http://​creativecommons.​org/​
licenses/​by-​nc/​4.​0/

© BMJ Publishing Group Ltd (unless otherwise stated in the text of the article) 
2017. All rights reserved. No commercial use is permitted unless otherwise expressly 
granted.

References
	 1	 Hoshida Y, Xu JX, Fujita S, et al. Lymphoproliferative disorders in rheumatoid arthritis: 

clinicopathological analysis of 76 cases in relation to methotrexate medication.  
J Rheumatol 2007;34:322–31.

	 2	 Kojima M, Itoh H, Hirabayashi K, et al. Methtrexate-associated lymphoproliferative 
disorders. A clinicopathological study of 13 Japanese cases. Pathol Res Pract 
2006;202:679–85.

	 3	 Salloum E, Cooper DL, Howe G, et al. Spontaneous regression of lymphoproliferative 
disorders in patients treated with methotrexate for rheumatoid arthritis and other 
rheumatic diseases. J Clin Oncol 1996;14:1943–9.

	 4	 Koji H, Yazawa T, Nakabayashi K, et al. CD8-positive T-cell lymphoproliferative disorder 
associated with Epstein-Barr virus-infected B-cells in a rheumatoid arthritis patient 
under methotrexate treatment. Mod Rheumatol 2016;26:271–5.

	 5	 Suemori K, Hasegawa H, Ishizaki J, et al. Methotrexate-associated Lymphoproliferative 
Disease with Multiple Pulmonary Nodules in a Patient with Rheumatoid Arthritis. 
Intern Med 2015;54:1421–5.

	 6	 Yamakawa H, Yoshida M, Katagi H, et al. Pulmonary and retroperitoneal lesions 
induced by methotrexate-associated lymphoproliferative disorder in a patient with 
rheumatoid arthritis. Mod Rheumatol 2016;26:441–4.

	 7	 Ellman MH, Hurwitz H, Thomas C, et al. Lymphoma developing in a patient 
with rheumatoid arthritis taking low dose weekly methotrexate. J Rheumatol 
1991;18:1741–3.

	 8	 Rizzi R, Curci P, Delia M, et al. Spontaneous remission of ’methotrexate-associated 
lymphoproliferative disorders’ after discontinuation of immunosuppressive 
treatment for autoimmune disease. Review of the literature. Med Oncol 
2009;26:1–9.

	 9	 Swerdlow S, Campo E, Harris NL, et al. WHO Classification of Tumors of 
Hematopoietic and Lymphoid Tissues. 4th edn, 2008.

	10	 Feng WH, Cohen JI, Fischer S, et al. Reactivation of latent Epstein-Barr virus by 
methotrexate: a potential contributor to methotrexate-associated lymphomas. J Nat 
Cancer Inst 2004;96:1691–702.

	11	 Yoshida Y, Takahashi Y, Yamashita H, et al. Clinical characteristics and incidence of 
methotrexate-related lymphoproliferative disorders of patients with rheumatoid 
arthritis. Mod Rheumatol 2014;24:763–5.

	12	 Ichikawa A, Arakawa F, Kiyasu J, et al. Methotrexate/iatrogenic lymphoproliferative 
disorders in rheumatoid arthritis: histology, Epstein-Barr virus, and clonality are 
important predictors of disease progression and regression. Eur J Haematol 
2013;91:20–8.

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1016/j.prp.2006.05.007
http://dx.doi.org/10.1200/JCO.1996.14.6.1943
http://dx.doi.org/10.3109/14397595.2013.850613
http://dx.doi.org/10.2169/internalmedicine.54.3542
http://dx.doi.org/10.3109/14397595.2014.898559
http://dx.doi.org/10.1007/s12032-008-9069-8
http://dx.doi.org/10.1093/jnci/djh313
http://dx.doi.org/10.1093/jnci/djh313
http://dx.doi.org/10.3109/14397595.2013.878016
http://dx.doi.org/10.1111/ejh.12116

