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Summary

Asthma is associated with increases in sickle cell disease (SCD)-related morbidity and mortality.
A thorough evaluation for asthma in children with SCD is important and may involve
methacholine challenge (MCh). In this report, we present a 14-year-old male with SCD who was
admitted for an acute painful episode following MCh. Pain events after MCh have not been
previously reported in children with SCD. The risk—benefit ratio should be strongly considered
prior to performance of MCh in this patient population, and all possible complications, including
an acute painful episode, should be openly discussed with the parents and pediatric patient.

Keywords
methacholine challenge; sickle cell disease; pain; asthma

INTRODUCTION

A physician diagnosis of asthma is associated with increased rates of painful episodes,!
acute chest syndrome (ACS),1~* and overall mortality® in individuals with sickle cell disease
(SCD). While the biological basis for this relationship is not completely clear, it is possible
that inflammation associated with asthma augments the proinflammatory state of SCD,5-9
resulting in increased morbidity and mortality. Accurate diagnosis of asthma in children and
adults with SCD may require additional tests for asthma risk factors, including
bronchodilator responsiveness, allergy skin testing, and methacholine challenge (MCh). In
children with known mild-to-moderate asthma, MCh, as a measure of airway hyper-
responsiveness, is a safe test1C that is relatively specific for a diagnosis of asthma.11:12
Although the clinical utility of MCh for diagnosing asthma in individuals with SCD is not
well defined, no serious adverse events have been documented to date.23-15 In this report,
we describe an adolescent with SCD who underwent a MCh as part of a clinical research
study and was subsequently hospitalized for an acute painful episode.
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CASE REPORT

As part of the multi-center, NIH-funded Sleep and Asthma Cohort (SAC) Study, a 14-year-
old male with hemoglobin SS (HbSS) was administered a MCh at a participating site in the
United States. The study was approved by all three Institutional Review Boards in St. Louis,
Cleveland, and London, UK, and appropriate informed assent from the subject of this report
and consent from the parent were obtained. His past medical history was significant for four
hospital admissions, one each for pain, priapism, upper respiratory infection, and
cholestectomy; however, none were within the previous 4 months. He had no past history of
respiratory symptoms or asthma. His recent medical history was significant for episodes of
priapism in the 2 weeks prior to testing (Fig. 1). To optimize participant safety, a rigorous
screening process per SAC protocol occurred prior to performing the MCh. This included a
physical examination, spirometry, and questions about any new or worsened respiratory
symptoms within the past 24 hours (hr), use of bronchodilator (past 12 hr) or extended-
release theophylline (past 24 hr), use of an opioid or increase in daily opioid therapy within
the last 48 hr, as well as any respiratory infections, hospitalizations for ACS or respiratory
illness, or use of oral corticosteroids within the past month.

Based on the screening results (Fig. 1), the patient fully qualified for the MCh which was
then performed according to ATS guidelines8 and as previously described in children with
SCD.15 The PC,y was 0.276 mg/ml, at which point, the patient’s oxygen saturation (SpO5)
decreased to 94% and he noted chest tightness. After albuterol administration, his SpO»
returned to baseline (95%) and the chest tightness resolved. Because of the positive
challenge, he was instructed to take albuterol every 4 hr for the next 24 hr as delineated by
protocol.

On day 1 post-challenge, the patient’s chest tightness returned on awakening, and albuterol
use at home failed to yield significant improvement. He was referred to the SCD clinic
where physical examination and spirometry were repeated (Fig. 1). Albuterol was
administered, and his SpO, and lung function improved, although not all measurements
returned to baseline (Fig. 1). As a result, oral prednisone, 2 mg/kg for a 5-day course, was
initiated.

The patient’s chest tightness resolved the following day; however, on day 3 post-challenge,
he presented to the emergency department complaining of diffuse body pain (Fig. 1). The
patient was admitted for pain control, a continuous drip of morphine at 5 mg/hr was started,
and the course of corticosteroids was continued and then tapered over 7 days. The hospital
course was uncomplicated, with transition to oral pain medication prior to discharge on day
12 post-challenge. At the outpatient follow-up 19 days after discharge, lung function had
returned to baseline and the patient denied any pain or respiratory symptoms (Fig. 1).

DISCUSSION

This case report documents the first pain event following a MCh in an adolescent with SCD.
Although we cannot definitively determine if the MCh caused the acute painful episode, the
tight temporal relationship between the challenge and subsequent pain episode provides
evidence of an association. After review of this event, we recommend implementation of the
following precautionary measures for the post-challenge period: (1) inform patients to
contact clinic personnel if chest heaviness, tightness, or wheezing occurs within 24 hr post-
test and (2) provide a peak flow meter for patients to record and phone in values at 3 and 6
hr post-test. Although the adolescent was not taking opioids for the priapism episodes in the
2 weeks prior to testing, these episodes raise the possibility of an ongoing vaso-occlusive
process. Therefore, we advise a detailed review of a patient’s recent SCD-related events
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ior to MCh, and exclusion of individuals with any events in the 30 days prior to testing.

Based on this case, MCh should only be administered to a child with SCD after careful
consideration of the potential risks and benefits of the test, and an open discussion of these
risks, including an acute painful episode, with the parents and pediatric patient.
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Days post-challenge:

0

+1

+3

|
2 weeks pre-challenge:
- Missed school for
priapism; treated at
home with ibuprofen
- Not on opioid therapy

Pre-challenge:
- Normal physical exam
- Negative answers to all
screening questions
- Temp=37.00C
- O, saturation = 95%
- FVC=293L
- 87% predicted
- FEV,=227L
- 87% predicted
- FEV,//FVC=77.3%
- 90% predicted

PCsq (0.276 mg/ml):
- O, saturation = 94%
- chest-tightness

Post-albuterol:
- O, saturation = 95%

Fig. 1.
Adverse event timeline.

Chest tightness
- Unresolved with home
use of albuterol

At presentation to clinic:
- Decreased breath
sounds without wheeze
- Oy saturation = 89%
-FVC=206L
- 68% predicted
- FEV,=1.72L
- 66% predicted
- FEV/FVC = 83.6%
- 97% predicted

Post-albuterol:
- Opsaturation = 92%
-FVC=257L
- 85% predicted
- FEV,=232L
- 89% predicted

- FEV, % change = 34.9%

- FEV/FVC =90.3%
- 105% predicted

Prescribed prednisone

Father reports chest
tightness resolved

ED visit for diffuse
sickle cell disease pain

In the ED:

- O, saturation = 95%

- Temp=37.00C

- WBC = 19 K/mm3

- Clear chest radiograph

Admitted for pain control
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Hospital discharge Outpatient follow-up:
- No pain or respiratory
symptoms
- FVC=313L
- 101% predicted
- FEV4=238 L
- 89% predicted
- FEV4{/FVC =76%
- 88% predicted



