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Introduction: Recently, the extraintestinal manifestations of Crohn’s disease (CD) have attracted more and more attention, among
which interstitial lung disease (ILD) is a rare extraintestinal manifestation. Clinical presentation is polymorphic and pathogenesis
remains unclear. The purpose of this article is to elaborate on these rare extraintestinal manifestations of CD, and the importance of
short-term chest computed tomography (CT) for differential diagnosis is emphasized.

Case Presentation: A 27-year-old male patient, who is a student, presented with chief complaints of “loose stools for 4 months,
intermittent low-grade fever for 1 month”. The next day, he developed a high fever with a body temperature of 39.8°C. A chest CT
scan revealed multiple patellar ground glass shadows which suggested ILD. In the time of Corona virus disease (COVID-19), novel
coronavirus pneumonia was first suspected according to the patient’s history and symptoms, but laboratory examinations did not
confirm. Colonoscopy showed multiple ulcers between the sigmoid colon to the terminal ileum, and pathology found epithelioid
granuloma in submucosa. Moreover, a total gastrointestinal CT angiography showed that segmental leaping thickening of the bowel.
Based on the above results, we ultimately made a diagnosis of CD. After using systemic steroid therapy, his fever was quickly relieved,
and a follow-up chest CT showed that multiple patellar ground glass shadows were almost completely absorbed. Then, infliximab was
used, and a repeat colonoscopy showed that intestinal ulcers were significantly improved.

Conclusion: ILD is a rare extraintestinal manifestation of CD and reveals the excellent response to systemic steroid therapy. Manifestations of
pulmonary disease associated with IBD are polymorphic; therefore; clinicians should be more vigilant regarding IBD-related ILD, especially
when infectious causes have been excluded in the time of COVID-19. For those with ILD related to IBD, a short-term follow-up CT would be
crucial.
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Introduction

Crohn’s disease (CD) is a chronic inflammatory disease of the intestine, of unknown etiology, which is characterized by
a discontinuous, segmental manifestation and implication of all intestinal layers. Extra-intestinal manifestations of CD,
characterized by inflammatory conditions outside the digestive tract, occur in about 25% of patients.' Peripheral arthritis,
erythema nodosum, pyoderma gangrene, episcleritis, anterior uveitis, oral recurrent ulcer, and ankylosing spondylitis are the most
common extra-intestinal manifestations.” However, inflammatory bowel disease (IBD)-related lung diseases are increasingly
recognized. IBD-related respiratory diseases have a variety of clinical manifestations, which can involve the airway and lung
interstitial pulmonary vessels, and usually appear several years preceding the diagnosis of IBD.>* Ulcerative colitis (UC) is more
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likely to involve the respiratory system than CD, and lung involvement can aggravate the condition of IBD and is a risk factor for
poor prognosis.”

The clinical symptoms of IBD-associated lung disease are hidden, which increases the difficulty of diagnosis. Zhao
et al® found that only 2.7% of IBD patients had respiratory symptoms. Karadag et al’ reported that 15 UC patients were
complicated with ground-glass changes in the lungs, but none of them felt uncomfortable. During the time of Corona
virus disease (COVID-19), the imaging signs of novel coronavirus pneumonia can also present as interstitial lung disease
(ILD), which is difficult to distinguish from the extraintestinal manifestations of CD.

We present a case of a patient with multiple intestinal ulcers associated with ILD in the time of COVID-19. This case had no
pulmonary symptoms, which was consistent with previous studies. The purpose of this article is to elaborate on these rare
extraintestinal manifestations of CD and to reveal that IBD-related ILD responds excellently to systemic steroid therapy.
Moreover, the importance of short-term follow-up chest computed tomography (CT) for differential diagnosis is emphasized.

Case Presentation

On December 9, 2020, a 27-year-old male patient, who is a student, presented with chief complaints of “loose stools for 4
months, intermittent low-grade fever for 1 month”, and he was admitted to the Departments of Gastroenterology, The
First Affiliated Hospital of Wannan Medical College. His complaints did not include abdominal pain, abdominal
distension, bloody purulent stool, cough, expectoration, chest tightness and shortness of breath. And a physical exam-
ination revealed no abnormalities. This patient has just returned from Japan (November 2, 2020) and has been
quarantined for 14 days twice. In Japan, colonoscopy (October 7, 2020) showed multiple ulcers between the sigmoid
colon to the terminal ileum (Figure 1A—D), and pathology found that inflammatory cell infiltration in intestinal mucosa
and epithelioid granuloma in submucosa (Figure 1E). Regular use of mesalazine did not significantly improve the
symptoms of loose stools. Meanwhile, taking levofloxacin orally was not effective for his fever.

Laboratory investigations revealed a normocytic anaemia (hemoglobin 92g/L), hypoproteinemia (albumin 28.8g/L), raised
inflammatory markers (C-reactive protein (CRP) 72.9mg/L, erythrocyte sedimentation rate (ESR) 74mm/h) and thrombocytosis
(PLT 675*10"9/L). Examination of pathogenic microorganisms suggested that rubella virus immunoglobulin G (IgG) was
208.5IU/mL and cytomegalovirus IgG was 184.4U/mL, which were exceeds the normal limit. Fecal bacteria proportion showed
that gram-positive coccus 10%, gram-positive bacillus 10%, gram-negative bacillus 80%, and no fungal spores were found. Fecal
occult blood (OB) is negative, and no obvious abnormality was observed in tuberculosis antibody (TB-AB), tuberculous
infection with T cells (T-sport), purified protein-derived tuberculin (PPD), blood coagulation, routine before blood transfusion
and tumor markers.

The next day (December 10, 2020), the patient developed a high fever with a body temperature of 39.8°C. A chest
high resolution computed tomography (HRCT) was urgently performed and result showed infectious lesions in the upper
lobe of the right lung and the lower lobe of both lungs, with multiple patchy ground-glass shadows and nodular ground-
glass shadows, which suggested interstitial pneumonia (Figure 1F). Then, multiple novel coronavirus (2019-nCoV)
pneumonia nucleic acid test was performed, and the results were all negative. Despite the empirical antibiotic and
antiviral therapy that was started, his fever remained.

On the third day after admission (December 12, 2020), laboratory investigations revealed that fecal OB was positive and
hemoglobin dropped from 92g/L to 84g/L. On the other hand, fecal general flora, Salmonella and Shigella culture were all
negative. Acid-fast bacilli and general bacterial cultures in sputum were also negative. Gastroscopy showed chronic superficial
gastritis. A total gastrointestinal CT angiography showed that segmental leaping thickening in part of jejunum, distal ileum,
ileocecal, ascending colon and transverse colon, proliferation of peripheral small vessels, multiple enlarged lymph nodes around
the diseased intestine and at the root of mesenteric vessels (Figure 1G). Pelvic magnetic resonance revealed no abnormalities,
which suggested that the patient was without an internal fistula.

Based on the above evidences, this patient was finally diagnosed with CD, according to the World Gastroenterology
Organization.® According to the Montreal classification of IBD® and Harvey and Bradshaw’s simplified Crohn’s disease
activity index (CDAI) method,'” this patient was classified as A2L3B1, and his CDAI was 433.

Then, we used steroids 50mg/d, and the temperature was returned to normal quickly. A follow-up chest CT after 5
days (December 15, 2020) showed that multiple patellar ground glass shadows were almost completely absorbed under
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Report of tissue diagnosis results
Hospital: Department: Sex: | Age: 26 | Date:
Noigaki Gastroenterology | Male | yearsold | 2020/10/08
Hospital,

Japan

Endoscopic

10.:20026654

Clinical diagnosis: Crohn's disease was suspected

The endoscopic findings are as follows: The mucosa from sigmoid

colon to terminal ileum showed segonal hyperemia and edema,

ied by ulceration, i polypoid i

and some of them showed pavement changes. No intraanal lesions

‘were observed.

Pathological diagnosis: Inflammatory cells infiltrate the intestinal
mucosa, and the formation of submucosal
epithelioid granuloma may be considered
as inflammatory bowel disease. Please
judge by the endoscopy.

Figure | (A-D) Colonoscopy showed segmental intestinal disease; (E) pathology found inflammatory cell infiltration in intestinal mucosa, epithelioid granuloma in
submucosa; (F) chest CT scan showed multiple patchy ground-glass shadows; (G) a total gastrointestinal CT angiography showed segmental leaping thickening in part of
colon; (H) a repeat chest CT scan after systemic steroid therapy; (I-L) a repeat colonoscopy after three infliximab treatments.

the pleura of the lower lobe of both lungs (Figure 1H). Then, infliximab was used. We can see the inflammatory markers
were decreased gradually; however, nutritional status indicators were increased gradually. Meanwhile, fecal OB was
negative and stool property returned to normal. A repeat colonoscopy after 4 months (April 19, 2021) revealed multiple
hyperplastic small polyps in the terminal ileum, ascending colon, transverse colon and descending colon, with some scars
(Figure 11-L). And repeat laboratory investigations after 4 months showed that hemoglobin was 132g/L, platelet was
253*1079/L, albumin 44.3g/L, CRP 0.88mg/L, ESR 4.7mm/h. He gained 10kg in weight.

Discussion

ILD was a rare extraintestinal manifestation associated with IBD."" In 1976, Kraft first proposed that IBD can involve the
respiratory tract, manifested as bronchitis, bronchiectasis, and chronic obstructive pulmonary disease.'> Pulmonary
manifestations, despite being considered rare with an unknown prevalence, are increasingly recognized.'® Recently,
Eliadou et al’ found that UC was more likely to involve ILD than CD. More than 50% of cases were drug-related, these
drugs included mesalazine, golimumab, methotrexate, vedolizumab and infliximab. A large-scale study of the safety of
infliximab in rheumatic patients showed that the probability of developing ILD was 0.5%.'* The symptoms of drug-
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Table | All Points Summarized in This Article

Points

I. ILD is a rare extraintestinal manifestation, and only systemic steroid therapy is effective.

2. Clinicians should be more vigilant regarding IBD-related ILD and to avoid incorrect treatment when infectious causes have been excluded
especially in the time of COVID-19.

3. For those with ILD related to IBD, a short-term follow-up CT would be crucial.

related ILD included cough, shortness of breath, fever and lethargy with a mean duration of symptoms of 6.3 weeks,
however symptoms were relieved after systemic steroid therapy. Patients can present with almost all histopathological
patterns of ILD. Schwaiblmair et al'® reported that extremes of age, sex, ethnicity, oxygen, dose of medication, drug
interaction and underlying lung disease were risk factors for developing drug-related lung disease.

In this study, our case had no pulmonary symptoms, which was consistent with previous studies®’ but was not consistent
with drug-related ILD mentioned above. This patient had negative virology and bacterial screen, and his fever improved
rapidly after the administration of steroids. Therefore, we excluded the possibility of drug-induced ILD in this patient.

Clinical presentation of pulmonary disease associated with IBD is polymorphic and pathogenesis remains unclear. On
the CT, pulmonary manifestations related to IBD are scattered, nonsegmental, unilateral or bilateral foci of consolidation,
ill-defined centrilobular nodules, large irregular nodules, lung parenchymal mass-like lesions.'® However, the CT
findings of our case were multiple patchy ground-glass shadows and nodular ground-glass shadows, which were similar
to a reported case with novel coronavirus pneumonia.'” However, the main manifestations of novel coronavirus-
associated pneumonia are thickening and blurring of lung texture and interweaving into a network, accompanied by
ground glass shadow, patchy nodular or mass consolidation. In this case, both the empirical antibiotic and antiviral
therapies were not effective, after diagnosing with CD, steroid therapy was used. A follow-up chest CT 5 days later
showed that the pulmonary lesions had almost been cured. Thus, it is important to recognize these manifestations because
they may mimic other diseases, leading to incorrect treatment. In addition, a short-term follow-up CT would be crucial.

This case had a high fever, did this fever relate to bowel disease activity or extraintestinal manifestations of CD? The
fever was not relieved despite both antibiotic and antiviral therapies were used. On the other hand, during the period of
fever, his intestinal manifestations were not aggravated. However, after using steroid therapy, his fever quickly relieved.
Therefore, we concluded that his fever was related to the ILD associated with CD.

Colonic ulcers or interstitial lung disease, which comes first? Previous reported studies®* revealed that respiratory
involvement may precede presentation of bowel disease by months or years. However, ILD appeared nearly 4 months
after intestinal symptoms of CD in this case, which was consistent with another research.'®

Overall, the prognosis of this patient is good as it responds well to treatment with systemic steroids and infliximab
followed. The use of steroids is effective in treating the clinical symptoms of pulmonary involvement, and the symptoms
of intestinal ulcers of CD are responding well to biological agent therapy.

Conclusions

In conclusion, as shown in Table 1, ILD is a rare extraintestinal manifestation, and only systemic steroid therapy is
effective. Manifestations of pulmonary disease associated with IBD are polymorphic; therefore, clinicians should be
more vigilant regarding IBD-related ILD and to avoid incorrect treatment, when infectious causes have been excluded
especially in the time of COVID-19. Early recognition and treatment are important. For those with ILD related to IBD,
a short-term follow-up CT would be crucial.

Data Transparency

All information about the patient comes from the Department of Gastroenterology and Infection, Yijishan Hospital of
Wannan Medical College. The data underlying this article are available in the article and will be shared on reasonable
request to the corresponding author.
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