
medicina

Case Report

A Case of Lung Abscess Caused by Double
Immunosuppressive Therapy to Treat
Ulcerative Colitis

Keiichi Tominaga * , Mimari Kanazawa, Takanao Tanaka, Shunsuke Kojimahara,
Takeshi Sugaya, Shoko Watanabe, Akira Yamamiya, Yuichi Majima, Makoto Iijima,
Kenichi Goda and Atsushi Irisawa

Department of Gastroenterology, Dokkyo Medical University, 880 Kitakobayashi, Mibu, Tochigi 321-0293, Japan;
mimari77@dokkyomed.ac.jp (M.K.); tana1986@dokkyomed.ac.jp (T.T.); s-koji@dokkyomed.ac.jp (S.K.);
t-sugaya@dokkyomed.ac.jp (T.S.); shoko-t@dokkyomed.ac.jp (S.W.); akira-y@dokkyomed.ac.jp (A.Y.);
y-majima@dokkyomed.ac.jp (Y.M.); mkiijima@dokkyomed.ac.jp (M.I.); goda@dokkyomed.ac.jp (K.G.);
irisawa@dokkyomed.ac.jp (A.I.)
* Correspondence: tominaga@dokkyomed.ac.jp; Tel.: +81-282-872-147

Received: 19 October 2020; Accepted: 5 November 2020; Published: 7 November 2020
����������
�������

Abstract: A 25-year-old man was admitted to our institution for remission induction therapy to
treat a 12-year condition of ulcerative colitis (UC). Previously, he was treated with drugs, such as
mesalamine, immunomodulators, prednisolone (PSL), and anti-TNFα anti-body, but remission was
not maintained. Therefore, we started remission induction therapy with 20 mg/day of tofacitinib
(TOF) to inhibit the action of Janus kinase. On the 29th day after TOF administration, he developed a
lung abscess with high fever. A chronic bulla was already present in his lung; therefore, the lung
abscess was likely formed due to a combination of the bulla being present and the pharmacological
effects of TOF. Our report is significant as it highlights the compounding association between TOF
and PSL therapy and bulla presence with the rare adverse effect of developing an abscess.
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1. Introduction

Ulcerative colitis (UC) is a chronic inflammatory bowel disease of unknown etiology [1,2].
In recent years, many studies have demonstrated that treatments targeting inflammatory cytokines are
effective for UC [3,4]. In patients undergoing refractory biological treatment, combinations of two or
three immunomodulatory drugs, such as prednisolone (PSL), immunomodulators, and anti-tumor
necrosis factor (TNF)-α inhibitors, are used. Although serious infections might be induced due to
immunosuppressive therapy, the occurrence of lung abscess as an adverse event is rare. We reported
a case of lung abscess in a patient with UC with a pulmonary bulla, who was undergoing double
immunosuppressive therapy with tofacitinib (TOF) and PSL to facilitate remission of UC.

2. Presentation of Case Report

A 25-year-old man was admitted to our hospital for the treatment of a 12-year condition of
UC. He was a non-smoker and had no syndrome. Previously, he was treated with drugs, such as
mesalamine, immunomodulators, prednisolone, and the anti-TNFα anti-body, but remission was not
maintained. He had been undergoing treatment with 5–10 mg/day of PSL for 10 years since the onset
of UC. At our hospital, he was administrated TOF (20 mg/day) in order to withdraw PSL and eliminate
PSL-dependent UC. However, even after remission therapy with TOF, his symptoms did not improve.
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On the 9th day of treatment, the abdominal symptoms worsened, and he was hospitalized. Table 1
shows the patient’s laboratory data at admission.

Table 1. Laboratory data on admission.

AST 15 U/L WBC 12.4 × 109/L
ALT 11 U/L RBC 3.92 × 1012/L
ALP 158 U/L Hb 12.2 g/dL
γGTP 15 U/L Plt 50.6 × 104/L
T-Bil 0.4 mg/dL ESR (1 h) 45 mm
UN 10 mg/dL
Cre 0.67 mg/dL T-SPOT® (-)
TP 7.3 mg/dL HBsAg (-)
Alb 3.5 mg/dL HBcAb (-)
CRP 3.8 mg/dL CMV antigenemia (-)

Stool culture Normal

Abbreviations: AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; ALP; Alkaline phosphatase;
γGTP: γ-glutamyl transpeptidase; T-Bil: Total bilirubin; UN: Urea nitrogen; Cre: Creatinine; TP: Total protein;
Alb: Albumin; CRP: C-reactive protein; WBC: White blood cell; RBC: Red blood cell; Hb: Hemoglobin;
Plt: Platelet; ESR (1 h): Erythrocyte sedimentation rate (1 h); HBsAg: Hepatitis B surface antigen; HBcAb:
Hepatitis B core antibody; CMV: Cytomegalovirus.

After admission, a colonoscopy was performed, which revealed severe inflammation in the
colon with marked erythema, absent vascular pattern, friability, erosions, and deep punched-out
ulcers present along the cecum to the descending colon (Figure 1 A–C). The cytomegalovirus (CMV)
antigenemia was negative; however, based on endoscopic findings and PSL dependence, he was
diagnosed with infectious colitis and active UC due to reactivation of CMV. Therefore, ganciclovir
was administrated immediately. The patient’s long-term use of PSL was considered to be the primary
cause of CMV colitis.
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Figure 1. Colonoscopy showed severe inflammation in the colon mucosa: (A) Ascending colon; (B) 
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Figure 1. Colonoscopy showed severe inflammation in the colon mucosa: (A) Ascending colon;
(B) Transverse colon; (C) Sigmoid colon.
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To maintain the remission, 20 mg/day of TOF was continued. His general condition improved,
and discharge was considered. Suddenly, on the 29th day of hospitalization, he developed fever and
chest pain. Serum C-reactive protein level was markedly increased. Suddenly, he developed fever and
chest pain on Day 29. Serum C-reactive protein level was markedly increased. Computed tomography
(CT) of the chest showed an emphysematous bulla in the upper left lobe of the lung and fluid formation
inside the bulla (Figure 2). He was diagnosed with lung abscess by a pulmonologist and was started
on meropenem. Table 2 shows the patient’s laboratory data at the onset of lung abscess. TOF was
discontinued. The treatment was successful, and the imaging findings improved. He resumed TOF on
Day 37 of his hospital stay and was discharged on Day 42. At present, his remission is maintained
with continued with TOF alone, and he has not experienced any adverse event, including a relapse of
the lung abscess. The patient’s clinical course is shown in Figure 3. One year after being treated with
TOF alone, the endoscopic findings of mucosal inflammation had improved (Figure 4 A,B).

Table 2. Laboratory data at the onset of lung abscess.

AST 15 U/L WBC 11.3 × 109/L
ALT 19 U/L Neutro 72.2%
ALP 164 U/L Lympho 19.0%
γGTP 19 U/L RBC 3.49 × 1012/L
T-Bil 0.7 mg/dL Hb 11.1 g/dL
UN 7 mg/dL Plt 39.9 × 104/L
Cre 0.68 mg/dL ESR (1 h) 58 mm
TP 7.6 mg/dL
Alb 3.5 mg/dL
CRP 6.98 mg/dL
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Figure 4. Colonoscopy showed mild inflammation in the colorectal mucosa, after one year of treatment
with tofacitinib alone: (A) Sigmoid colon; (B) Rectum.

3. Discussion

In a patient with UC, induction and maintenance of remission are fundamental to successful
treatment, and immunosuppressive therapy is often required to achieve this. PSL is a frequently used
for remission induction therapy of UC and is effective in about 80% of cases [5]. Thus, PSL is recognized
as the first-line treatment drug for 5-aminosalicylic acid (5-ASA)-resistant UC. Anti-TNF-α antibody,
vedolizumab, tacrolimus or TOF may be used when if remission induction therapy with PSL fails [6].
TOF is the molecule inhibitor of Janus kinase (JAK) and is a potent drug that is used to suppress
enteritis by blocking the intracytoplasmic signaling of many cytokines involved in the pathogenesis of
UC [7]. TOF is especially expected to have an effect on UC cases in which the anti-TNFα antibody was
unresponsive [8].

The effectiveness of TOF for UC has been reported in a worldwide multi-center study: the
OCATVE study [9]. The safety of TOF was also evaluated in this study, and no significant difference
was observed between the placebo group and TOF group for serious adverse events in any of the
safety evaluations conducted via remission induction and maintenance trials. However, the onset of
infections, such as Clostridioides difficile infection, pneumonia, cellulitis, and anal abscess, tended to
be higher in the TOF group than in the placebo group during the remission induction (18.2–23.2%)
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and maintenance (35.9 to 39.8%) trials. This indicated that TOF-associated infections need to be
carefully considered.

Our patient developed a lung abscess during the administration of both PSL and TOF. Various
adverse events associated with PSL administration, such as moon-face, hyperglycemia, infection,
and osteoporosis, have been observed frequently [10]. Moreover, although it is recognized that the
adverse effects of TOF are generally mild in previous studies [11], several viral and bacterial infections
have also been reported [8,12,13]. In our patient, we believed that the development of lung abscess
was related to the use of two immunosuppressants.

Generally, while discontinuing PSL administration in a patient with refractory PSL, it is necessary
to withdraw PSL gradually. Therefore, the next immunosuppressive agent should be administered
before PSL is withdrawn, resulting in a period of time where two drugs are used together. In our
patient, a lung abscess developed in the duration where both PSL and TOF were being consumed.
However, after PSL withdrawal and during remission maintenance treatment with only TOF, no serious
infection, was observed. Thus, in our case, it was considered that the lung abscess was caused by
excessive immunosuppression due to the combination of PSL and TOF. In addition, our patient had an
emphysematous bulla that presented a risk for lung abscess. Therefore, the presence of the bulla might
have propounded the development of the lung abscess under excessive immunosuppression.

4. Conclusions

Our report highlights the importance of evaluating the risk of various infections by confirming
comorbidities and conducting screening tests such via imaging modalities (e.g., chest X-ray, CT, etc.)
before starting excessive immunotherapy.

Author Contributions: Conceptualization, K.T., M.K. and T.T.; wrote the manuscript and provided the images.
K.T., S.K., T.S., S.W., A.Y. and Y.M.; reviewed the manuscript M.I., K.G. and A.I.; article guarantor. K.T. All authors
have read and agreed to publish version of the manuscript.

Funding: This research received no external funding.

Acknowledgments: We thank Ishida M, Iizuka S, and Nakagawa H (Department of Gastroenterology, Dokkyo
Medical University) for technical assistance.

Conflicts of Interest: Atsushi Irisawa receives lecture fees from Mylan EPD G.K.

Informed Consent: Informed consent for publication of this case report was obtained from the patient.

References

1. Akiho, H.; Yokoyama, A.; Abe, S.; Nakazono, Y.; Murakami, M.; Otsuka, Y.; Fukawa, K.; Esaki, M.; Niina, Y.;
Ogino, H. Promising biological therapies for ulcerative colitis: A review of the literature. World J. Gastrointest.
Pathophysiol. 2015, 6, 219–227. [CrossRef] [PubMed]

2. Takenaka, K.; Tominaga, K.; Kanazawa, M.; Fukushi, K.; Tanaka, T.; Kanamori, A.; Sugaya, T.; Tsuchida, K.;
Iijima, M.; Goda, K.; et al. Endoscopic score vs. blood cell indices for determining timing of immunomodulator
withdrawal in quiescent ulcerative colitis. Sci. Rep. 2019, 9, 17751. [CrossRef] [PubMed]

3. Sands, B.E.; Sandborn, W.J.; Panaccione, R.; O’Brien, C.D.; Zhang, H.; Johanns, J.; Adedokun, O.J.; Li, K.;
Peyrin-Biroulet, L.; Van Assche, G.; et al. Ustekinumab as Induction and Maintenance Therapy for Ulcerative
Colitis. N. Engl. J. Med. 2019, 381, 1201–1214. [CrossRef] [PubMed]

4. Sandborn, W.J.; Feagan, B.G.; Marano, C.; Zhang, H.; Strauss, R.; Johanns, J.; Adedokun, O.J.; Guzzo, C.;
Colombel, J.F.; Reinisch, W.; et al. Subcutaneous golimumab induces clinical response and remission in
patients with moderate-to-severe ulcerative colitis. Gastroenterology 2014, 146, 85–95. [CrossRef] [PubMed]

5. Truelove, S.C.; Jewell, D.P. Intensive intravenous regimen for severe attacks of ulcerative colitis. Lancet 1974,
1, 1067–1070. [CrossRef]

6. Matsuoka, K.; Kobayashi, T.; Ueno, F.; Matsui, T.; Hirai, F.; Inoue, N.; Kato, J.; Kobayashi, K.; Kobayashi, K.;
Koganei, K.; et al. Evidence-based clinical practice guidelines for inflammatory bowel disease. J. Gastroenterol.
2018, 53, 305–353. [CrossRef] [PubMed]

http://dx.doi.org/10.4291/wjgp.v6.i4.219
http://www.ncbi.nlm.nih.gov/pubmed/26600980
http://dx.doi.org/10.1038/s41598-019-54369-7
http://www.ncbi.nlm.nih.gov/pubmed/31780764
http://dx.doi.org/10.1056/NEJMoa1900750
http://www.ncbi.nlm.nih.gov/pubmed/31553833
http://dx.doi.org/10.1053/j.gastro.2013.05.048
http://www.ncbi.nlm.nih.gov/pubmed/23735746
http://dx.doi.org/10.1016/S0140-6736(74)90552-2
http://dx.doi.org/10.1007/s00535-018-1439-1
http://www.ncbi.nlm.nih.gov/pubmed/29429045


Medicina 2020, 56, 595 6 of 6

7. Schwartz, D.M.; Bonelli, M.; Gadina, M.; O’Shea, J.J. Type I/II cytokines, JAKs, and new strategies for treating
autoimmune diseases. Nat. Rev. Rheumatol. 2016, 12, 25–36. [CrossRef] [PubMed]

8. Sandborn, W.J.; Ghosh, S.; Panes, J.; Vranic, I.; Su, C.; Rousell, S.; Niezychowski, W.; Study A3921063
Investigators. Tofacitinib, an oral Janus kinase inhibitor, in active ulcerative colitis. N. Engl. J. Med. 2012, 367,
616–624. [CrossRef] [PubMed]

9. Sandborn, W.J.; Su, C.; Sands, B.E.; D’Haens, G.R.; Vermeire, S.; Schreiber, S.; Danese, S.; Feagan, B.G.;
Reinisch, W.; Niezychowski, W.; et al. Tofacitinib as Induction and Maintenance Therapy for Ulcerative
Colitis. N. Engl. J. Med. 2017, 376, 1723–1736. [CrossRef] [PubMed]

10. Hart, A.L.; Ng, S.C. Review article: The optimal medical management of acute severe ulcerative colitis.
Aliment. Pharmacol Ther. 2010, 32, 615–627. [CrossRef] [PubMed]

11. Chen, H.C.; Ng, S.C. Emerging biologics in inflammatory bowel disease. J. Gastroenterol. 2017, 52, 141–150.
[CrossRef] [PubMed]

12. Winthrop, K.L.; Melmed, G.Y.; Vermeire, S.; Long, M.D.; Chan, G.; Pedersen, R.D.; Lawendy, N.; Thorpe, A.J.;
Nduaka, C.I.; Su, C. Herpes zoster infection in patients with ulcerative colitis receiving tofacitinib. Inflamm.
Bowel Dis. 2018, 24, 2258–2265. [CrossRef] [PubMed]

13. Motoya, S.; Watanabe, M.; Kim, H.J.; Kim, Y.H.; Han, D.S.; Yuasa, H.; Tabira, J.; Isogawa, N.; Arai, S.;
Kawaguchi, I.; et al. Tofacitinib induction and maintenance therapy in East Asian patients with active
ulcerative colitis: Subgroup analyses from three phase 3 multinational studies. Intest Res. 2018, 16, 233–245.
[CrossRef] [PubMed]

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1038/nrrheum.2015.167
http://www.ncbi.nlm.nih.gov/pubmed/26633291
http://dx.doi.org/10.1056/NEJMoa1112168
http://www.ncbi.nlm.nih.gov/pubmed/22894574
http://dx.doi.org/10.1056/NEJMoa1606910
http://www.ncbi.nlm.nih.gov/pubmed/28467869
http://dx.doi.org/10.1111/j.1365-2036.2010.04392.x
http://www.ncbi.nlm.nih.gov/pubmed/20626381
http://dx.doi.org/10.1007/s00535-016-1283-0
http://www.ncbi.nlm.nih.gov/pubmed/27832357
http://dx.doi.org/10.1093/ibd/izy131
http://www.ncbi.nlm.nih.gov/pubmed/29850873
http://dx.doi.org/10.5217/ir.2018.16.2.233
http://www.ncbi.nlm.nih.gov/pubmed/29743836
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Presentation of Case Report 
	Discussion 
	Conclusions 
	References

