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Male, 43-year-old

Rifampicin-induced pneumonitis

Dyspnea ¢ fatigue ¢ fever

Bronchoalveolar lavage ¢ bronchoscopy ¢ CT scan ¢ lung biopsy
Pulmonology

Rare disease

Rifampicin-induced pneumonitis is an infrequent occurrence, with only a few cases reported in the literature.
Furthermore, this condition constitutes a diagnostic challenge, particularly in the era of COVID-19 infection.
Here, we report a case of rifampicin-induced pneumonitis with clinical, imaging, and histological features of
acute respiratory distress syndrome (ARDS), which required severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) testing to exclude a diagnosis of coronavirus disease 2019 (COVID-19) pneumonia.

A 43-year-old man on anti-TB treatment for TB meningitis developed new-onset fever, fatigue, hypoxemic re-
spiratory failure, and bilateral pulmonary opacities. His clinical, chest X-ray, and CT thorax findings of ARDS
were similar to both rifampicin-induced pneumonitis and severe COVID-19 pneumonia. However, reverse tran-
scription polymerase chain reaction (RT-PCR) testing from a nasopharyngeal swab and bronchoalveolar la-
vage (BAL) via the GeneXpert system was negative for SARS-CoV-2. A detailed workup, including lung biopsy,
revealed drug-induced pneumonitis as the cause of his presentation. His pneumonitis improved after discon-
tinuation of rifampicin and recurred following the rifampicin challenge.

This case highlights the importance of early, rapid, and accurate testing for SARS-CoV-2 during the COVID-19
pandemic for patients presenting with acute respiratory symptoms, so that accurate diagnosis and early pa-
tient management are not delayed for patients with treatable causes of acute and severe lung diseases. Timely
identification of rifampicin-induced pneumonitis via a high clinical suspicion, detailed workup, and histopath-
ological analysis is required to avoid permanent damage to the lungs.

Antitubercular Agents ¢ Coronavirus Infections ¢ Lung Diseases, Interstitial ¢
Mycobacterium tuberculosis ¢ Rifampin

https://www.amjcaserep.com/abstract/index/idArt/927586

%1824 E‘El— MZI3 %23

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

€927586-1



Background

Rifampicin is one of the cornerstone drugs in the treatment of
TB and is associated with many adverse effects, especially gas-
trointestinal ones, including hepatotoxicity. These effects have
been thoroughly studied in the setting of combination therapy
with isoniazid in the treatment of TB [1]. Drug-induced pneu-
monitis is mainly linked to use of cytotoxic medications [2].
The prevalence of drug-induced pneumonitis varies depending
upon the causative agent. Generally, for non-cytotoxic drugs,
it ranges from 5% to 10%; however, it has been reported to
be up to 50% with methotrexate [3,4]. The prevalence of anti-
biotic-induced pneumonitis is not well studied. The diagnosis
usually requires extensive workup, including radiological im-
aging, bronchoscopy with lavage analysis, and biopsy to rule
out other possibilities. Rifampicin, very rarely, can cause pneu-
monitis. To the best of our knowledge, it has been reported
only a few times in the literature [2,5-9]. The clinical, radio-
logical, and histological findings of drug-induced pneumonitis
are comparable to those of ARDS (i.e., ground-glass opacities
with air bronchograms) [2]. The early histological features of
ARDS are diffuse alveolar damage (DAD), with an initial exu-
dative phase, followed by hyaline membrane formation [10].

One of the challenges diagnosing drug-induced pneumonitis
is its clinical and radiological manifestations, similar to those
of SARS-CoV-2 pneumonia. It is vital to continue appropriate
isolation precautions until COVID-19 is confidently ruled out
to mitigate the spread of SARS-CoV-2. Here, we report a case
of rifampicin-induced pneumonitis with clinical, imaging, and
histological features of acute respiratory distress syndrome
(ARDS), which required severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) testing to exclude a diagnosis of
coronavirus disease 2019 (COVID-19) pneumonia.

Case Report

A 43-year-old Indian man presented to the Emergency
Department with fever, headache, lethargy, and shortness
of breath that began 1 week before. He did not experience a
cough or flu-like symptoms. The patient was known to have TB
meningitis, diagnosed 2 months before his admission. He was
switched from the first-line to second-line anti-TB medication
(Moxifloxacin 400 mg oral once daily, Cycloserine 500 mg oral
twice daily, Rifampicin 600 mg oral once daily, Ethionamide
500 mg oral once daily, and Pyridoxine 50 mg oral once daily)
16 days before admission due to drug-induced hepatitis on
first-line therapy. Due to the COVID-19 pandemic protocols and
his symptoms suspicious of SARS-CoV-2 infection, he was kept
on droplet isolation, and because of the possibility of pulmo-
nary TB, airborne isolation was also added.
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The patient was febrile (39°C), with bilateral basal crackles in
the lungs. His oxygen saturation at room air was 91%, with
the rest of the physical examination unremarkable. Initial
lab work showed normal white blood cell counts, normal eo-
sinophil count, high C reactive protein (109.2, normal range:
0-5 mg/L), normal procalcitonin, kidney, and liver function
tests, and normal electrolytes.

A chest X-ray (CXR) showed bilateral pulmonary infiltrates and
patchy bilateral consolidation (Figure 1A), which were not pres-
ent in his previous CXR at the time of his diagnosis with tuber-
culous meningitis. The patient was not in overload clinically;
hence, heart failure was unlikely. The initial sepsis workup
was negative for any bacterial growth (including Mycoplasma
pneumonia, Legionella pneumophila, and Chlamydia pneumo-
nia). Nasopharyngeal PCR tests for common respiratory virus-
es (including Influenza, Parainfluenza, Respiratory syncytial vi-
rus, and Middle East respiratory syndrome coronavirus) were
negative. Another diagnostic possibility was COVID-19 infec-
tion due to the ongoing pandemic and similarity of symptoms.
SARS-CoV-2 nasopharyngeal reverse transcription polymerase
chain reaction (RT-PCR) via the GeneXpert system was done
twice, 24 h apart, and both PCR results were negative. Due
to his known diagnosis of TB, reinfection/drug resistance was
considered as a differential diagnosis. Acid-fast bacilli (AFB)
smear, polymerase chain reaction (PCR) via Xpert nucleic acid
amplification, and culture were sent from sputum, which were
negative. Acute eosinophilic pneumonitis was also considered a
diagnostic possibility, but was unlikely given a negative smok-
ing history and a normal white cell differential count, includ-
ing eosinophils. Hypersensitivity pneumonitis was unexpected
because there was no history of exposure to animals or birds.
A combined HIV antibody/p24 antigen test was non-reactive.

The patient was started empirically on antibiotics in consid-
eration of atypical community-acquired pneumonia, and was
kept on 2 L supplemental oxygen through a nasal cannula.

In the subsequent days, the patient remained febrile. As a
part of the workup for fever of unknown origin, abdominal
and thoracic CT scans were performed. His CT thorax showed
perihilar and peri-broncho vascular ill-defined opacities with
a patchy area of alveolar consolidation. There were ground-
glass opacities seen at the base of the lungs, with small basal
pleural thickening, and a few sub-centimetric lymph nodes in
the mediastinum. It also showed patchy consolidation and air
bronchograms, consistent with ARDS (Figure 2).

At this point (i.e., day 5) a bronchoscopy was performed.
Bronchoalveolar lavage (BAL) and tissue samples were sent
for a detailed analysis.
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Figure 1. Chest X-ray (CXR) (A. Initial CXR showing bilateral pulmonary opacities, B. Follow-up CXR showing post-treatment resolution

of opacities).

Figure 2. Computed tomography (CT) scan Thorax (Red arrows:
Patchy consolidation and air bronchograms consistent
with ARDS).

BAL fluid showed a predominance of lymphocytes (63% lym-
phocytes, 20% neutrophils, and 16% macrophages), with neg-
ative results for AFB, bacterial, viral, and fungal cultures. PCR
for Pneumocystis jiroveci and SARS-CoV-2 were negative, and
alveolar hemorrhage was also ruled out by the BAL analysis.

Histopathological examination revealed widened interstitial
septae by loose connective tissue and few chronic inflam-
matory cells, including lymphocytes, histiocytes, and rare eo-
sinophils (Figure 3A) but without dense fibrosis. In addition,
the alveolar ducts and sacs were filled with organizing fibrin-
ous material. Type Il pneumocyte hyperplasia (Figure 3B) was
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evident, with no evidence of granulomas, vasculitis, viral in-
clusions, fungal elements, or malignancy. The collective picture
was suggestive of a drug-induced pneumonitis.

Given the clinical presentation, tissue diagnosis, and available
literature, this was attributed to rifampicin, which was conse-
quently discontinued on the 6" post-admission day. The rest
of his anti-TB medications were continued. The patient was
started on steroids (prednisolone 40 mg orally once daily). He
showed a rapid response to the management, and he was
afebrile on the second day of steroids, with normal oxygen
saturation on room air. He was discharged on steroids with
a 3-week tapering dose regimen, in an asymptomatic condi-
tion with a follow-up appointment with medicine and infec-
tious disease clinics.

At 2 weeks after discharge, the patient was seen in the TB
clinic. He was asymptomatic. Reintroduction of rifampicin was
tried in the TB clinic, which resulted in the reproduction of his
symptoms. Rifampicin was subsequently removed, and the di-
agnosis of Rifampicin-induced pneumonitis was confirmed.
The patient was seen in the medical clinic 1 month later. He
was afebrile, maintaining saturation on room air, and asymp-
tomatic. He had a complete resolution of the infiltrates on a
repeated CXR (Figure 1B).
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Figure 3. Photomicrographs of the histology of the lung biopsies (day 5 of admission) in a 43-year-old man with a history of
tuberculous meningitis and rifampicin pneumonitis who presented with symptoms that mimicked severe COVID-19
pneumonia with negative test results for SARS-CoV-2 infection. (A) Histology of the lung shows thickening of the alveolar
walls (Red arrow) with an increase in mononuclear cells and pink hyaline membranes (Green arrows), consistent with diffuse
alveolar damage (DAD) and with acute respiratory distress syndrome (ARDS) and also with rifampicin-induced pneumonitis.
Hematoxylin and eosin (H&E) x200. (B) Histology of the lung shows some residual thickening of the alveolar walls and type Il
pneumocyte hyperplasia without hyaline membranes. H&E x400.

Discussion

The use of rifampicin in eradicating pulmonary tuberculo-
sis was first described in 1970 in a small study of 49 partici-
pants [11]. Since then, many large trials have shown the effi-
cacy of rifampicin, and the drug has thus become part of the
first-line treatment regimen.

Rifampicin is a DNA-dependent RNA polymerase inhibitor [12].
It has broad bactericidal activity against mycobacteria and
many gram-positive organisms [13].

One of the challenges in TB treatment is the adverse effects
of first-line drugs, such as rifampicin. The common adverse
effects of rifampicin can range from skin reactions to fulmi-
nant liver or kidney failure, and have been extensively stud-
ied [14]. However, pneumonitis secondary to rifampicin is rare,
with only a handful of cases reported [2,5-9].

Patients with rifampicin-induced pneumonitis tend to present
with persistent low-grade fever and shortness of breath with
or without cough, as previously reported [5,6]. Our patient had
a similar presentation. A CXR should be the initial radiologi-
cal investigation, which may reveal interstitial infiltrates [5,6].
Negative cultures for viral, bacterial, and mycobacterial patho-
gens with persistent symptoms despite antibiotic and anti-TB
coverage should prompt further investigation. In a study of
60 patients, CT thorax findings for antibiotic-induced pneu-
monitis included patchy ground-glass opacities with central
opacities [2]. Specifically, in rifampicin-induced pneumonitis,
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the radiological findings were of “generalized smooth inter-
lobular septal thickening” with ground-glass opacifications [2].

Clinical and radiological similarities between rifampicin-induced
pneumonitis and COVID-19 infection pose a diagnostic chal-
lenge for physicians. Timely differentiation is especially impor-
tant in a pandemic situation where all efforts should be made
to mitigate the spread of the SARS-CoV-2. Both conditions can
present with fever, cough, dyspnea, desaturation, and ground-
glass opacities on CT scans of the thorax [15]. It is thus vital
to confidently rule out SARS-Cov-2 infection in such individ-
uals and to continue isolation precautions until an alternate
diagnosis is made [16]. Other relevant differentials to consid-
er in a patient with features of pneumonitis can include ma-
lignancies, allergic bronchopulmonary aspergillosis, autoim-
mune conditions (such as Churg-Strauss vasculitis and acute
eosinophilic pneumonia and systemic lupus erythematosus),
and drug reaction with eosinophilia and systemic symptoms
(DRESS) syndrome [17].

Risk factors previously studied for non-cytotoxic drug-induced
pneumonitis include diabetes mellitus, a low serum albumin
level, involvement of lungs and pleura by rheumatoid arthri-
tis, a history of disease-modifying agents use, female sex, and
older age [17,18]. However, specific risk factors vary with the
causative drug class.

Bronchoscopy can aid in diagnosing drug-induced pneumoni-
tis and ruling out alternate possibilities. Previous case reports
have shown a lymphocytic predominance in the BAL analysis,
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which was also evident in our case [5,6]. A SARS-CoV-2 RT-PCR
should be sent from BAL to rule out COVID-19, as it is highly
sensitive (sensitivity of 95%) [19].

A drug lymphocyte stimulation test (DLST) has been previous-
ly performed to determine the mechanism of pneumonitis by
rifampicin. However, it is of little diagnostic value and is con-
troversial with regards to its diagnostic capability. The sensi-
tivity of this test has varied from 33% to 92% [20,21]. In a pre-
vious study, the sensitivity of DLST for rifampicin was as low
as 11.6% [22]. A positive test suggests an immunological re-
action [6, 9]. In contrast, a negative test may be due to a cy-
totoxic process or false-negative owing to a decreased immu-
nity secondary to steroid therapy [5].

Histopathological examination of a tissue biopsy can aid in the
diagnosis. Commonly seen findings in interstitial pneumonitis
secondary to drug toxicity include a homogenous interstitial
proliferation secondary to inflammatory cell infiltration, mild
fibrosis, and type Il pneumocyte hyperplasia [4].

Treatment of rifampicin-induced pneumonitis is like other well-
studied drug-induced pulmonary toxicities. The first step is to
discontinue the offending drug, which can be difficult in situ-
ations where options are limited or when the drug is a signifi-
cant management cornerstone (as in our case). Glucocorticoids
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have been studied in observational studies as the treatment
of choice, with excellent results. Hence, they should be add-
ed in the management if there are no contraindications [23].

Conclusions

This case highlights the importance of early, rapid, and accu-
rate testing for SARS-CoV-2 during the COVID-19 pandemic
for patients presenting with acute respiratory symptoms, so
that accurate diagnosis and early patient management are not
delayed for patients with treatable causes of acute and se-
vere lung diseases. Timely identification of rifampicin-induced
pneumonitis via a high clinical suspicion, detailed workup, and
histopathological analysis is required to avoid permanent dam-
age to the lungs.
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