CASE REPORT

Interstitial pneumonitis secondary to long-term nitrofurantoin use
with an improved clinical course secondary to corticosteroids
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INTRODUCTION

Nitrofurantoin is an antibiotic that is frequently
used for prophylaxis of recurrent urinary tract infec-
tions (UTIs)." It can cause acute, subacute, or chronic
lung injury.2 Acute lung injury consists of either a hyper-
sensitivity reaction or eosinophilic pneumonia that can
develop within days of use. Chronic injury consists of
interstitial pneumonitis and fibrosis and is probably
dose related.? Nitrofurantoin should be discontin-
ued if lung injury is suspected due to the possibility
of irreversible injury.> Many cases of nitrofurantoin-
induced lung injury resolve solely with drug discontin-
uation; Robinson was unable to establish a difference
in outcomes in patients receiving corticosteroids for
chronic lung injury."*5 We present two cases of lung
injury that had positive clinical response to systemic
corticosteroid therapy along with discontinuation of
nitrofurantoin.

CASES

Case 1

A 68-year-old woman with a medical history sig-
nificant for recurrent UTI and chronic hypoxemic res-
piratory failure presented to the hospital with a 15-day
history of progressive shortness of breath and a wit-
nessed syncopal episode. She was hypoxemic with
an O, saturation in the 40s and was placed on high
flow oxygen. She also had dry cough and fatigue. Vital
signs were notable for a respiratory rate of 25 breaths
per minute. Rhonchi were heard in both lung bases.

Two years prior to presentation, she was placed
on daily nitrofurantoin for recurrent UTls. One year
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Figure 1. Chest computed tomography reveals
significant fibrotic changes.

ago, she established care with a pulmonologist due
to gradual onset shortness of breath with exertion and
dry cough and was placed on 6 L of oxygen per min-
ute. Surgical biopsy at that time suggested cryptogenic
organizing pneumonia, and she was subsequently
started on prednisone, azathioprine, and cyclophos-
phamide. The patient denied any history of smoking.
Her WBC count was 9.1 x 10%L with 79.9% neutrophils
and 3.7% eosinophils. A chest x-ray showed bilateral
patchy opacities. Chest computed tomography (CT)
showed bilateral ground glass opacities with extensive
interstitial thickening (Figure 1).

Nitrofurantoin was discontinued, and the patient
was started on IV methylprednisolone before switching
to a 7-day course of 40 mg oral prednisone that was
subsequently reduced to 20 mg. Her cyclophospha-
mide and azathioprine were also held. At discharge,
oxygen saturation was stable on 5 L per minute by
nasal cannula with moderate exertional dyspnea that
was improved in comparison to admission. She was
scheduled for outpatient follow-up.
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Case 2

A 77-year-old man presented to the pulmonary
clinic at the request of his cardiologist for evaluation of
dyspnea and cough. The patient had a 30-pack year
smoking history but quit smoking 31 years ago. He
denied use of any inhalers. The patient reported that
he had a history of chronic UTls treated with nitrofuran-
toin intermittently for the last 4-5 years. He noticed
the onset of dyspnea 6 weeks prior to presentation
and reported increased dyspnea with exertion. At this
time, it was suspected that this patient had nitrofuran-
toin-induced interstitial pneumonitis since nitrofuran-
toin was last prescribed 2 months prior to presentation
for a 1-month course. His nitrofurantoin was stopped,
and he was placed on 40 mg of prednisone daily for
1 week, then 30 mg daily for 1 week, and then 20 mg
daily for a week. A chest CT was ordered (Figure 2).

The week before the patient’'s next appointment he
called reporting worsening shortness of breath when
tapering off the prednisone. He was started on 20 mg
prednisone daily again. At follow-up he noted marked
improvement in shortness of breath. Pulmonary function
tests (PFTs) demonstrated FEV1/FVC 0.72, FEV1 1.77L

Figure 2. Chest computed tomography displays
minimal fibrotic change.

(57% predicted), TLC 79% predicted, and DLCO 98%
predicted. Another attempt at tapering prednisone was
made with a plan to decrease the dose to 10 mg daily.

Atthe patient’s second 1-month follow-up, he reported
increased shortness of breath with tapering of prednisone
and had continued his 20 mg daily dose. Another plan
was made to taper the steroids to 15 mg daily for 1 month
and then 10 mg daily until his next visit in 2 months.
Repeat PFTs demonstrated improvement with a FEV1
2.26L (73% predicted) and TLC 85% predicted.

At the patient’s third follow-up visit, he reported
marked improvement and tapering of prednisone to
10 mg daily with reports that some days he would
administer the steroid every other day. Aplan was made
to taper his prednisone to 5 mg daily every other day
for 1 month with a follow-up visit with plans to have a
non-contrast chest CT. At the patient’s fourth follow-up
visit he reported tapering of prednisone to 5 mg every
other day over the past month and no prednisone use
for the past 2 weeks. The patient’'s prednisone was
stopped at this visit.

DiscussioN

Nitrofurantoin is an antibiotic that is frequently used
for treatment of uncomplicated UTIs and for prophy-
laxis of recurrent UTls." A meta-analysis of its efficacy
suggested that it is at least comparable to other anti-
biotics.®> Nitrofurantoin is generally a safe drug that
can present with non-severe adverse effects, such as
headache, nausea, vomiting, and diarrhea.>® In addi-
tion, more rare and serious reactions can occur. The
most concerning side effects involve pulmonary toxicity
that usually occurs with long-term use. This toxicity can
be divided into acute, subacute, or chronic lung injury.’

Acute lung injury can present within days of admin-
istration of the drug with symptoms of cough, dyspnea,
and fever and crackles on auscultation.” Lab find-
ings include eosinophilia, leukocytosis, and elevated
inflammatory markers. Imaging findings include retic-
ular changes and pleural effusions on chest x-ray.”®
Ground glass opacities can be seen on high resolution
chest CT.° Biopsy specimens demonstrate interstitial
inflammation and alveolar exudates.®

Chronic lung injury occurs with prolonged use and
is seen more often in elderly women." In a review of
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921 cases by Holmberg and coauthors, the median
onset of symptoms was after more than 12 months
of use.”® Chronic lung injury presents with dry cough,
dyspnea, and fatigue. Fever and eosinophilia usually do
not occur with chronic injury.®'? Physical examination
findings are non-specific and can include inspiratory
crackles and reduced peripheral oxygen saturations.
Both subacute and chronic lung injury can result in
interstitial lung disease and sclerosis of pulmonary
capillaries with findings on high-resolution computed
tomography showing diffuse ground glass opacities,
inter- and intralobular septal thickening of lower lobe
predominance, bronchiectasis, and honeycombing.®'?

The most important treatment for lung injury sec-
ondary to long-term nitrofurantoin use is discontinuation
of the drug, after which most patients usually recover
within the next several weeks without any other inter-
ventions.® Another treatment choice includes the addi-
tion of corticosteroids. However, there are no studies
or data supporting corticosteroids as an effective treat-
ment strategy in reducing the course of lung injury. This
additional therapy is used when patients present with
severe respiratory distress.!” We speculate that patient
2 presented in the acute phase of lung injury, with a
more marked clinical response to systemic corticoster-
oid therapy. Although patient 1 demonstrated modest
clinical and radiographic improvement with systemic
steroid therapy, her prolonged course prior to presenta-
tion suggests that she may have progressed to chronic
fibrotic lung disease, which may be less reversible with
steroid therapy than acute lung injury.
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