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Table 1
Awareness of and Preference for Pulmonology Before and After Rotation.

n
Prior awareness
n
Subsequent awareness
n
Prior preference
n
Subsequent preference

Overall

Fourth Year

Fifth Year

Sixth Year

232
6.61 (1.40)
229
8.27 (1.13)
233
5.18 (2.33)
230
5.86 (2.41)

80
6.90 (1.32)
79
8.3 (1.2)
80
5.87 (1.97)
80
6.30 (2.02)

78
6.39 (1.44)
75
8.25 (1.2)
78
5.02 (2.42)
75
5.82 (2.6)

74
6.50 (1.41)
75
8.26 (1.06)
75
4.62 (2.44)
75
5.45 (2.54)

believe that improving theoretical training, and in particular practical training, should be an objective for all SEPAR members involved
in undergraduate training.
Unfortunately, few pulmonologists are involved in theoretical
training; however, a great many are involved in practical training in the hospital setting, and this will give us the chance to
improve not only clinical training, but also the perception of the
specialty. According to students, there is much room for improvement in practical clinical training,7 so we must seize this as a golden
opportunity to demonstrate to students the complete and complex nature of our specialty. We must continue to reflect on the
improvements needed in practical training for degree-level students, not only to improve their skills, but also to show them the
value of our specialty and thus improve our standing among other
specialties.
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Isolated Myopathy: An Unusual Manifestation
of Inhaled Fluticasone Propionate and Ritonavir
Interaction
Miopatía aislada: una manifestación inusual de interacción
entre propionato de fluticasona inhalado y ritonavir
Dear Editor:
We report the case of a 58-year-old man with HIV infection,
COPD and history of intravenous drug use, who was admitted to
the hospital with bilateral lower extremity weakness and multiple
falls over the past 3 months. He denied myalgias, paresthesias, fever
or chills. The patient was compliant with his highly active antiretroviral therapy (HAART) that included lopinavir (500 mg twice daily),
ritonavir (125 mg twice daily), efavirenz (600 mg once daily) and
lamivudine (300 mg once daily). He was also taking inhaled fluticasone propionate-salmeterol (250/50 mcg, 2 puffs twice a day) and
inhaled ipratropium for COPD.
Examination revealed a significant reduction in strength of bilateral hip flexion (2/5) and shoulder abduction (4/5) with relatively
preserved distal motor strength. Deep tendon reflexes and sensory
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exam were normal. Significant laboratory abnormalities included
a slightly elevated serum aldolase 10.8 U/L (N: 1.5–7 U/L) but CPK
was normal (33 U/L). HIV viral load was undetectable and CD4 count
was 400. Thyroid function tests were normal. At this point, our
differential diagnoses included inflammatory myopathies such as
polymyositis and inclusion body myositis, HIV myopathy and antiretroviral induced myopathy. We also considered the possibility of
myotonic dystrophy, muscular dystrophy, and myasthenia gravis.
Electromyography results were indeterminate; therefore, a
biopsy was obtained from the left quadriceps muscle. It showed
atrophic changes affecting type 2 fibers (Fig. 1). The biopsy showed
no evidence of an inflammatory myopathy and there were no
mitochondrial changes as those described in association with antiretroviral drugs. The histopathologic findings seen in our patient
have been reported to be potentially consistent with myopathy secondary to disuse or glucocorticoids.2,3 Disuse atrophy was
unlikely in our patient as he had been active until 3 months ago
when the muscle weakness started. At this point, the possibility
of glucocorticoid-induced myopathy was strongly considered. The
only steroid that our patient had been exposed to was the inhaled
steroid (fluticasone propionate). It was stopped and the patient
showed marked improvement over the course of 4–6 weeks.
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Fig. 1. ATP-ase reaction at pH = 4.3 – type I fibers are dark, type II fibers are light.
The type I fibers are uniform in size and relatively normal in size while the type II
fibers are small and atrophic.

Looking back at our case, we realized that in the past our
patient had been treated with Zidovudine/Lamivudine and Nelfinavir mesylate. 9 months earlier following HIV resistance testing,
his HAART had been switched to Lopinavir/Ritonavir, Efavirenz
and Lamivudine. Also, 5 months prior to presentation the patient
had been switched from beclomethasone inhaler to fluticasone
propionate-salmeterol. Above timeline shows that there was a 2month overlapping period where both fluticasone and ritonavir
were co-administered prior to the onset of symptoms. Considering this information and prior case reports, we suspected that
ritonavir likely played a role in precipitating fluticasone propionate induced myopathy. After 2 months, our patient was started on
inhaled beclomethasone in place of fluticasone propionate. Ritonavir was continued along with rest of the HAART. There has been
no recurrence of symptoms.
Fluticasone propionate is a commonly prescribed inhaled
glucocorticoid for the treatment of conditions such as asthma
and COPD. Inhaled fluticasone propionate can be absorbed from
the lungs and exert a dose-dependent suppression of cortisol.4
However, it has extensive first-pass metabolism in the liver.5
Most of the fluticasone propionate in the bloodstream is broken
down into inactive 17-carboxylic acid derivatives by cytochrome
P-450 3A4 (CYP3A4). Therefore, systemic toxicity from fluticasone
propionate, in the absence of significant drug interactions is
exceedingly rare. In our review of the literature, we found only one
report (two cases) of fluticasone propionate induced myopathy
and that too in the pediatric population.6 Fluticasone propionate’s
pharmacokinetics can dramatically change when inhibitors of
CYP3A4 are co-administered. Ritonavir, a protease inhibitor used
as a component of HAART is a potent CYP3A4 inhibitor.7 This
CYP3A4 inhibition is not only responsible for the therapeutic
effects of ritonavir but also leads to drug interactions and adverse
effects. There have been around 40 case reports of iatrogenic
Cushing’s syndrome secondary to potentiation of fluticasone
propionate’s effects because of co-administered ritonavir.8 Fluticasone propionate induced osteoporosis has also been reported in
the setting of ritonavir co-administration.9 In fact, ritonavir and
fluticasone propionate co-administration increases fluticasone
propionate’s area under the curve and maximum concentration by
350-fold and 25-fold respectively.10 Similar interactions between
other inhaled glucocorticoids and CYP3A4 inhibitors are much less
likely because fluticasone propionate causes the most significant
cortisol suppression.11 Also, compared to other inhaled glucocorti-

coids, fluticasone propionate has higher receptor binding affinity,
is highly lipophilic and has a larger volume of distribution.9
Unfortunately, HIV seropositive men are more likely to
have bronchial hyperresponsiveness and suffer from effects of
smoking.12 Therefore, a significant number of these patients will
likely end up needing inhaled glucocorticoids while being on
protease inhibitors such as ritonavir. Clinicians can reduce the
risk of these patients developing complications such as Cushing’s,
osteoporosis and myopathy, by avoiding inhaled fluticasone propionate. Beclomethasone dipropionate, budesonide, flunisolide etc.
are much safer alternatives. On the hand, if HIV resistance testing
allows, patients can be switched from a ritonavir-boosted protease
inhibitor therapy to raltegravir based HAART.13
While Cushing’s syndrome and osteoporosis resulting from this
drug interaction have previously been reported, we believe our
case is the first report of isolated myopathy secondary to fluticasone propionate-ritonavir interaction. Our patient did not have
other overt signs of glucocorticoid toxicity such as buffalo hump,
abdominal striae, diabetes, hypertension etc., this led to a delay in
recognition of this complication. Perhaps earlier recognition of this
complication could have spared our patient an invasive procedure
(muscle biopsy).
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Usefulness of Thoracic Ultrasound in the
Diagnosis of Intercostal Pulmonary Hernias夽
Utilidad de la ecografía torácica en el diagnóstico de las hernias
pulmonares intercostales
To the Editor,
Intercostal pulmonary hernias are relatively unusual, and the
most frequent causes are trauma and thoracic surgery. Diagnosis is

d

225

Department of Medicine, MacNeal Hospital, USA

∗ Corresponding author.
E-mail address: muali@mcw.edu (M.S. Ali).

1579-2129/
© 2018 SEPAR. Published by Elsevier España, S.L.U. All rights reserved.

almost always made by standard X-ray and chest CT scan. However,
ambiguous cases can be diagnosed by chest ultrasound.
We report the case of a 65-year-old woman with a history
of stage IB lung adenocarcinoma who had undergone left upper
lobectomy by video-assisted thoracoscopy. The patient reported
no pain, and local physical exploration of the surgical wound was
normal. In the last follow-up chest CT scan, peripheral pulmonary
opacity measuring approximately 24 mm in length was visualized,
with minor extension to the intercostal space, which had increased

Fig. 1. (A–C) Series of follow-up CTs showing a left laterobasal peripheral pulmonary opacity with minor extension to the intercostal space gradually increasing in size and
density (black arrows). (D) Chest ultrasound (Valsalva maneuver) showing a hyperechogenic lesion (white arrows) in the intercostal space between the lateral arches of
the left seventh and eighth ribs (double white arrows), which mobilized during respiration. (E) Lesion protruding significantly toward the chest wall during the Valsalva
maneuver. The patient was diagnosed with intercostal pulmonary hernia probably associated with thoracoscopy entry port for performing left upper lobectomy

夽 Please cite this article as: Porres DV, Pallisa E, Sánchez AL, Persiva O. Utilidad de
la ecografía torácica en el diagnóstico de las hernias pulmonares intercostales. Arch
Bronconeumol. 2019;55:225–226.

