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Introduction

A 16-year-old woman with a history of poorly controlled asthma and a particular use of hookah was
admitted to the emergency room of Hospital Irmandade da Santa Casa de Misericordia, Sorocaba, Sdo
Paulo, Brazil on March 24th, 2023.

Seven days before admission, she had used hookah at a party with friends and then she started with a
discrete wheezing that got worse in the following days. She started oral prednisone and salbutamol as
needed. Due to the persistence of symptoms and limitation to daily activities, she went to the
emergency room.

After admission, methylprednisolone 40 mg/day, ceftriaxone and azithromycin were started. Despite
initial treatment she didn't improve and started the use of high flow oxygen. She was transferred to
the intensive care unit on March 25th and was intubated and mechanically ventilated due to refractory
bronchospasm and worsening of hypoxia.

After optimization of bronchodilators and inhaled corticosteroids, protective ventilation was initiated
with neuromuscular blockade. Due to persistent hypoxemia, prone position was initiated without
improvement of hypoxemia (Pa02/FI02 =75.6) and hypercapnia (PaCO2 = 117.5 mmHg). Because of
the clinical refractoriness, on April 6th, 2023, the case was discussed with the ECMO team at INCOR
Institute and veno-venous cannulation with extracorporeal support was indicated as a ransom
measure for both hypoxemia and hypercapnia.

A specialized ECMO team composed of two pulmonologists, three thoracic surgeons and two
perfusionists traveled from S3o Paulo (capital of the state of Sdo Paulo) to Sorocaba (state of Sdo
Paulo) to cannulate the patient at the hospital of origin (figure 1) and bring her by ambulance to the
INCOR reference center of ECMO to continue her treatment.
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Figure 1. VV-ECMO cannulation at the hospital of origin by the ECMO specialized team of INCOR-Respiratory ICU.

At hospital admission in INCOR - Respiratory Unit ICU, ECMO parameters were flow of 4,3 L/min, FI02
of 100% and sweep gas 3L/min. The patient was ventilated in Servo Ventilator (Maquet®) in
pressure-controlled ventilation of 10 cmH20. Arterial blood gas analysis showed PaCO2 of 48 mmHg
and Pa02 of 73 mmHg. Chest -X ray at that moment showed atelectasis at both lung bases.

(Figure 2)
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Fig 2: Chest X ray showing atelectasis of both pulmonary bases. White arrow - ECMO cannulas; black
arrow - pulmonary atelectasis; Curve arrow - electrical impedance tomography
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The monitoring by thoracic electrical impedance tomography showed a loss of posterior aeration which
may correspond to the lungs bases atelectasis seen in the chest -X-ray (Figure 3)
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Figure 3: Thoracic electrical impedance tomography showing loss of pulmonary aeration in the
posterior region of the lung.

The admission exams at the INCOR showed a leukocytosis of 19.000 mm3/dL, C-reactive protein of
154 mg/dL and pro-calcitonin of 0.24 ng/mL, the antibiotics meropenem and vancomycin wereined
and a bronchoscopy was requested for evaluation of the bronchial tree.

The bronchoscopy was performed with visualization and removal of secretion plugs from the bronchi
of the lower lobes with improvement in lung aeration . The figure 4 showed the improvement of
radiological image of the chest X-ray.

Figure 4 A - Chest X-ray before bronchoscopy
B - Chest X-ray after bronchoscopy
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Due to the great clinical improvement after hygienic bronchoscopy the ECMO weaning test was
performed, and the patient was decannulated with success. After ECMO decannulation, the patient

passed a Spontaneous breathing trial and was successfully extubated. Inhaled medications for asthma
and respiratory physiotherapy were optimized, the patient was discharged for outpatient follow-up.

Discussion:

Hookah originates from India and recently spread around the world. Recent studies showed that it can
be more harmful than the cigarette, becoming a public health problem. Hookah increases airway
inflammation, causing bronchospasm and respiratory infection(1). The hookah users can evolve with
wheezing, cough, sputum, and shortness of breath. Its use can significantly decrease pulmonary
function parameters, including FEV1, FEV1/FVC ratio, as well as the levels of FeNO, and can worse
airway reactivity.(2)

In asthmatic patients the possible treatment is the use of inhaled bronchodilators and corticosteroids,
systemic corticosteroids, high-flow oxygen, and non-invasive ventilation. If the patient needs
intubation and mechanical ventilation, sedative with bronchodilator action such as ketamine can be
used and in more severe cases the use of neuromuscular blockers and veno-venous ECMO can be
indicated (3).

V-V ECMO for pulmonary rescue has an important benefit in very severe asthmatic patients trying to
avoid barotrauma and to maintain the protective ventilation (4) and when instituted earlier better will
be the results. ECMO is used to allow lung rest in severe cases and asthma attack reversion. In this
case, the monitoring with chest-X-ray and electrical impedance tomography suggested loss of lungs
bases aeration. Mucus plugs are known to be common in patients with severe Asthma and the higher
the mucus plugs score, higher the airway obstruction severity Mucus plugs were also associated with
distal deficits in regional ventilation as delineated by hyperpolarized gas magnetic resonance imaging.
Evaluation of a lung image like thoracic tomography in inspiration/expiration in Asthma patients can
add the diagnosis of bronchial thickness, air-trapping, and hyperinflation and possible bronchiectasis

(5)

In the case presented, the bronchoscopy was only concomitant with VV-ECMO, because of the severity
of the case, allowing the possibility of mucus plugs removal and a better ventilation and re-aeration of
lung bases. After the lifesaving procedure, the pulmonary function of the patient improved, and she
could be liberated from the mechanical ventilator with success. After hospital discharge, she was
oriented not to use hookah, and an asthma care educational program was initiated in INCOR -
HCFMUSP outpatient ambulatory. Ten months after this severe episode she is asymptomatic in use of
inhaled corticosteroids and long action beta-2 agonists.
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