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CASE REPORT

Thoracic ultrasound improves outcome in pregnant woman
with severe asthma and respiratory failure
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Abstract. Severe asthma during pregnancy presents significant management challenges, particularly when
complicated by respiratory failure. We report the case of a 26-year-old pregnant woman with a history of
severe allergic asthma who experienced a severe asthma exacerbation during her third trimester after dis-
continuing Benralizumab therapy. The patient, who had also recently contracted a SARS-CoV-2 infection,
presented with worsening dyspnea and hypoxemia. Despite high-flow oxygen therapy and bronchodilators,
her condition deteriorated, necessitating transfer to intensive care. Thoracic ultrasound, a non-invasive and
radiation-free diagnostic tool, played a pivotal role in monitoring lung condition and guiding treatment,
revealing pleural effusions and subpleural consolidations. Antibiotic therapy and the resumption of Ben-
ralizumab led to gradual clinical improvement. The patient delivered a healthy baby, and thoracic ultrasound
confirmed full recovery. This case highlights the utility of thoracic ultrasound in managing severe respiratory
failure in pregnant women, minimizing fetal risk while providing critical diagnostic information. The case also
raises important considerations regarding the influence of viral infections such as SARS-CoV-2 and Zika

virus on asthma exacerbations and lung function. (www.actabiomedica.it)
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Introduction

Severe asthma during pregnancy poses signifi-
cant challenges for both maternal and fetal health.
The physiological changes of pregnancy, including in-
creased oxygen demand and altered immune responses,
can exacerbate respiratory conditions, increasing the
risk of severe complications such as respiratory failure.
Management of severe asthma in pregnant women is
further complicated by concerns about the safety of
pharmacological therapies and the need to minimize
fetal risks. Recent studies have suggested that res-
piratory viral infections, including SARS-CoV-2 and
Zika virus, may have a profound impact on asthma
control and lung function (1,2). In particular, SARS-
CoV-2 infection has been associated with increased

airway inflammation, persistent lung dysfunction, and
prolonged recovery in asthmatic individuals, particu-
larly in pregnant women whose immune responses are
altered due to pregnancy (1). Understanding the inter-
play between viral infections and asthma is crucial for
optimizing therapeutic strategies and preventing se-
vere exacerbations in pregnancy. Thoracic ultrasound
has emerged as a valuable, non-invasive diagnostic
tool for evaluating and managing acute respiratory
conditions. Unlike traditional imaging methods such
as chest X-rays or computed tomography (CT), ultra-
sound avoids ionizing radiation, making it particularly
suitable for pregnant patients. Recent advancements
in ultrasound technology have enabled its use at the
bedside, offering immediate insights into lung pa-
thology and guiding clinical decisions. Additionally,
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betaine and inositol supplementation have been pro-
posed as potential therapeutic interventions in preg-
nancy due to their roles in modulating metabolic and
inflammatory pathways (3,4). Betaine has been shown
to influence lung maturation, while inositol plays
a crucial role in fetal development, including breast
density and pulmonary surfactant production, which
may be beneficial in maternal respiratory health (3,4).
In this report, we present the case of a 26-year-old
pregnant woman with severe allergic asthma and
respiratory failure exacerbated by discontinuation of
biologic therapy and a recent SARS-CoV-2 infection.
This case underscores the utility of thoracic ultrasound
in managing complex respiratory conditions during
pregnancy, highlighting its role in ensuring both ma-
ternal and fetal safety.

Case report

A 26-year-old non-smoker woman with allergies
to NSAIDs, grass pollen, and Aspergillus, suffering
from severe allergic asthma (T2 endotype, early onset),
had been on biological therapy with Benralizumab for
about a year (5). Three months before hospitalization,
she contracted a SARS-CoV-2 infection. She also suf-
fered from allergic rhinitis and conjunctivitis, for which
she underwent occasional check-ups. She voluntarily
discontinued Benralizumab therapy at 29 week of
pregnancy, resorting instead to fluticasone (250 pg) +
formoterol fumarate dihydrate (10 pg) as needed (6,7).
Due to a worsening of her dyspnea with mild exer-
tion and sometimes even at rest, she presented to the
emergency room, where room air arterial blood gas
(ABG) analysis revealed moderate hypoxemia (PaO2
64 mmHg, PaCO2 36 mmHg, pH 7.46, HCO3-
18.5 mmol/l). She was transferred to the gynecology
department (8,9). Despite treatment with bronchodi-
lators via aerosol and oxygen, her ABG values further
deteriorated. On 60% Venturi oxygen, she had a satu-
ration of 88%, which worsened to 82% even with min-
imal exertion. Her respiratory rate was 26/min, with a
BORG score of 6. She was immediately treated with
High flow Nasal Cannula high-flow oxygen with FiO2
of 100%, but her oxygen saturation remained low at
around 92% (10). She exhibited prolonged expiration,

more evident during forced maneuvers, with a pro-
ductive cough and basal wheezing. Her heart sounds
were rhythmic but slightly reduced in intensity, with
no lower limb edema. Due to difliculties in moving
her, an integrated ultrasound (chest, heart, vessels,
and lower limbs) was performed immediately using an
older device with a 3.5 MHz convex probe for general
thoracic imaging, which is often used in emergency or
ICU settings (GE Logiq-e, GE Healthcare, Chicago,
IL, USA) (11,12). Lung sliding was noted, without
bilateral basal pleural effusion. A small subpleural con-
solidation was noted in the posterior middle field on
the left side (Figure 1). The cardiac chambers were of
normal size with preserved global kinetics, and no val-
vular defects were observed. The femoral and popliteal
veins were compressible, with no evidence of throm-
bosis. The ultrasound suggested a superimposed infec-
tious disease alongside severe bronchial obstruction.
Empirical therapy with Ceftriaxone and Clarithro-
mycin was initiated. A bedside chest X-ray later con-
firmed retrocardiac lung consolidation on the left side,
with clear costophrenic angles, along with evidence
of mild scoliosis, which was noted and considered in
the interpretation of thoracic imaging findings (13)
(Figure 1). Due to persistent severe respiratory failure,
she was transferred to the intensive care unit, although
the patient explicitly refused non-invasive ventilation
(NIV), opting instead for high-flow oxygen therapy
(14). Subsequent lab tests showed negative D-dimer
results, with increased CRP, white blood cells, and
neutrophils. A repeat echocardiogram and venous
Doppler ultrasound of the lower limbs confirmed the
previous findings. However, during the echocardio-
gram, a pleural effusion was detected at the base of the
left lung, which had not been present earlier (Figure 1).
A second chest X-ray confirmed the pleural effusion
on the left side, and a follow-up X-ray after 4 days
showed pleural effusion Cand consolidation also on
the right side (Figure 1). A weak positivity was found
in the urine for pneumococcal antigen, In the sputum
for Streprococcus pneumoniae and rhinovirus, and in
tracheal aspirate for Staphylococcus aureus. Ceftriaxone
was replaced with piperacillin + tazobactam and van-
comycin, and bronchodilator therapy was increased.
Low-dose anticoagulant prophylaxis (enoxaparin
1 mg/kg/day) was administered. Despite everything,
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Figure 1. A) Chest ultrasound at admission showing a small left subpleural consolidation (lower left). B) Chest
X-ray at admission revealing left-sided subpleural consolidation and scoliosis (upper left). C) CXR taken
24 hours after admission, showing increased opacities in the left lower lung region (upper middle). D) CXR
obtained 7 days post-admission, demonstrating bilateral consolidations and pleural effusions (upper right).
E) Chest ultrasound 20 days after admission, displaying a consolidation on the left and interstitial involvement
on the right (lower middle). F) Follow-up chest ultrasound after 20 days, showing further resolution of left
pleural effusion with minimal residual consolidations (lower right).

severe respiratory failure persisted, with a P/F ratio
sometimes below 100. After several days of therapy
with high doses of bronchodilators and corticoster-
oids, Benralizumab therapy was resumed. After a few
days, the patient showed progressive improvement in
gas exchange. Obstetric follow-up at 29 weeks showed
normal amniotic fluid, a normal fetal heart rate, and
active fetal movements. Twenty days after admission,
a thoracic ultrasound showed regression of pleural ef-
fusion bilaterally, with small subpleural consolidations
in the left interscapular, infrascapular and axillary areas
and a small consolidation on the right side, with sub-
pleural interstitial thickening in the infrascapular area
(Figure 1). A follow-up ultrasound 5 days later showed
a reduction of the consolidations on the left side and
almost complete disappearance of the consolidation
on the right side. The ultrasound improvement was
associated with progressive clinical improvement. At
a 60-day outpatient follow-up, the patient had made

a complete clinical recovery, and thoracic ultrasound
showed total regression of the pulmonary consolida-
tions. The pregnancy ended without complications,
resulting in the birth of a healthy baby girl with no
subsequent complications at follow-up. To recap for
timeline clarity, our patient was admitted to the ICU
immediately following her transfer due to persistent
hypoxemia. She was started on high-dose steroids and
bronchodilators upon admission to the ICU. Ben-
ralizumab therapy was reintroduced on the third day
of ICU admission after the patient demonstrated no
improvement with conventional treatments. Clinical
improvement in her respiratory parameters was noted
within 48 hours of Benralizumab reintroduction, with
progressive stabilization over the next few days. After
a total of 7 days in the ICU, she was weaned off the
High-Flow Nasal Cannula (HFNC) and subsequently
transferred to a general medical ward. She remained
in the hospital for another week to ensure continued
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respiratory stability and was discharged from medical
care approximately 14 days after ICU admission.

Discussion

This case highlights the complexity of managing se-
vere asthma during pregnancy, particularly in the context
of respiratory failure and the potential complications as-
sociated with a concurrent SARS-CoV-2 infection. Se-
vere asthma in pregnancy is a significant challenge due
to the physiological changes that occur in the respiratory
system during gestation, including increased oxygen de-
mand, reduced functional residual capacity, and altered
immune responses (5,7) These factors make pregnant
women more vulnerable to exacerbations, which can pose
risks not only to the mother but also to fetal health (5,7).
Asthma is one of the most common respiratory condi-
tions encountered during pregnancy, affecting up to 8%
of pregnant women (5,7). In this case, the patient was
diagnosed with severe allergic asthma (T2 early onset)
and had been on biologic therapy with Benralizumab.
The decision to discontinue biologic therapy during
pregnancy without medical consultation was likely driven
by concerns regarding potential risks to the fetus, which,
while understandable, may have led to the exacerbation
of her asthma symptoms. Current evidence suggests that
biologics, including Benralizumab, may be safe during
pregnancy, though data is still limited (15). A key aspect
of this case is the role of thoracic ultrasound in manag-
ing the patient’s severe respiratory condition. Tradition-
ally, chest X-rays and computed tomography (CT) scans
are used to assess lung pathology. However, in pregnant
patients, there is a strong preference to minimize radia-
tion exposure to the fetus, making ultrasound a valuable
alternative. Lung ultrasound has gained prominence in
recent years as a non-invasive, radiation-free diagnostic
tool that can provide immediate bedside information
about lung and pleural conditions (11,12). Studies have
shown that ultrasound can reliably detect pleural effu-
sions, lung consolidations, and interstitial syndromes,
all of which are relevant to the management of asthma
exacerbations and respiratory infections (11,12). In this
case, thoracic ultrasound provided critical insights into
the patient’s lung condition, revealing the presence of
small subpleural consolidations and, later, pleural effu-
sion, which helped guide treatment decisions. Ultrasound

allowed continuous monitoring of the patient's response
to therapy and the progression of her pulmonary condi-
tion, reducing the need for repeated radiographic imaging.
This approach is consistent with recent literature advo-
cating for the use of lung ultrasound in the management
of acute respiratory conditions in pregnant women (16).
The presence of respiratory infections, including Strepro-
coccus pneumoniae and Staphylococcus aureus, further com-
plicated the clinical picture. These pathogens are known
to cause pneumonia and other respiratory complications,
which can be particularly severe in pregnant women due
to the altered immune responses during pregnancy (10).
The initiation of broad-spectrum antibiotics was crucial
in controlling the infection and preventing further dete-
rioration of the patient’s condition. Given the patient’s
immunological vulnerability, timely antibiotic therapy
likely played a significant role in her recovery. A relevant
consideration in this case is the potential influence of
recent viral infections, particularly SARS-CoV-2, on
asthma exacerbation. SARS-CoV-2 has been associated
with increased airway hyperresponsiveness, prolonged
inflammation, and altered immune responses that may
contribute to worsening asthma symptoms (1). Interest-
ingly, post-COVID airway dysfunction may persist for
weeks or months, necessitating close monitoring in asth-
matic patients (1). Awareness of these viral interactions
is critical in assessing risk and optimizing management
strategies for pregnant asthmatic women. Moreover, this
case underlines the importance of multidisciplinary man-
agement involving pulmonologists, obstetricians, and in-
tensivists. The combination of high-flow oxygen therapy,
bronchodilators, corticosteroids, and eventually the re-
sumption of biologic therapy contributed to the gradual
improvement in the patient’s respiratory status. Studies
have shown that the use of high-dose bronchodilators
and corticosteroids is generally safe and effective in preg-
nant women with severe asthma (5) Despite the severity
of the respiratory failure, the patient’s pregnancy contin-
ued without complications, resulting in the delivery of a
healthy baby. This outcome emphasizes the importance
of careful monitoring and appropriate therapeutic in-
terventions in managing asthma exacerbations during
pregnancy. Notably, the use of Benralizumab towards the
later stage of the patient’s treatment was well-tolerated
and likely contributed to stabilizing her condition (7,15).
To conclude, ultrasound proved to be a powerful diag-
nostic tool, allowing immediate and effective treatment
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in a pregnant woman with severe asthma and respiratory
distress. It helped reduce radiation exposure and was very
useful in accurately monitoring clinical progress. Despite
the use of older equipment and general-purpose probes,
the operators clinical expertise and skill in ultrasound in-
terpretation enabled timely and accurate management,
contributing to the patient's positive outcome. Finally,
given the potential for asthma exacerbations to com-
promise fetal lung function, the consideration of betaine
and inositol supplementation as supportive interventions
warrants further exploration in clinical practice.

Conflict of Interest: Each author declares that he or she has no
commercial associations (e.g. consultancies, stock ownership, equity
interest, patent/licensing arrangement etc.) that might pose a con-
flict of interest in connection with the submitted article.

Ethics Approval: All procedures performed in this study involving
human participants were in accordance with the ethical standards of
the institutional and/or national research committee and with the
1964 Helsinki Declaration and its later amendments or comparable
ethical standards. This is an observational study. For this type of
study, formal consent is not required because no personal data was
contained, and there is no concern about identifying information.

Authors’ Contribution: MAP and SD contributed to the concep-
tion, design, and manuscript drafting; SP and PC were involved in
data collection and interpretation. GEC was involved in supervi-
sion. All authors reviewed and approved the final version of the
manuscript.

Declaration on the Use of AI: None.

References

1. Dounce-Cuevas CA, Flores-Flores A, Bazan MS, Portales-
Rivera V, Morelos-Ulibarri AA, Bazidn-Perkins B. Asthma
and COVID-19: a controversial relationship. Virol J.
2023;20(1):207. doi: 10.1186/5s12985-023-02174-0.

2.Badawi A, Velummailum R, Ryoo SG, et al. Prevalence
of chronic comorbidities in dengue fever and West Nile
virus: A systematic review and meta-analysis. PLoS One.
2018;13(7):20200200. doi: 10.1371/journal.pone.0200200.

3. Burratti M, Morano G, Pasquale C, Di Fonso G, Costabile L.
Breast gel based on Boswellia serrata, Betaine and myo-
Inositol improves cyclic mastodynia in fertile women: A
retrospective clinical study. Breast Dis. 2024;43(1):243-49.
doi: 10.3233/BD-240012.

4, Somashekar BS, Amin AG, Rithner CD, et al. Metabolic
profiling of lung granuloma in Mycobacterium tuberculo-
sis infected guinea pigs: ex vivo 1H magic angle spinning
NMR studies. ] Proteome Res. 2011;10(9):4186-95. doi:
10.1021/pr2003352.

5.Javorac J, Zivanovi¢ D, Zvezdin B, Mijatovi¢ Jovin V.
Breathing for Two: Asthma Management, Treatment, and
Safety of Pharmacological Therapy during Pregnancy Med-
icines. 2024;11(7):18. doi: 10.3390/medicines11070018.

6.Lee SY, Chien DK, Huang CH, Shih SC, Lee WC,
Chang WH. Dyspnea in pregnancy. Taiwan ] Obstet
Gynecol. 2017;56:432-6. doi: 10.1016/].tjog.2017.04.035.

7.Hanania NA, Belfort MA. Acute asthma in pregnancy.
Crit Care Med. 2005;33:S319-24. doi: 10.1097/01.ccm
.0000182789.14710.a1.

8.Hegewald M]J, Crapo RO. Respiratory physiology in
pregnancy. Clin Chest Med. 2011;32:1-13. doi: 10.1016/j
.ccm.2010.11.001.

9. Regitz-Zagrosek V, Gohlke-Birwolf C, Geibel-Zehender A,
et al. Heart diseases in pregnancy. Clin Res Cardiol.
2008;97:630-65. doi: 10.1007/s00392-008-0685-2.

10. Han Y, Lee JH, Chang JH, Shim SS, Kim Y, Ryu Y]J.
Clinical features and outcomes in patients with pulmo-
nary complications during pregnancy and peripartum.
J Matern Fetal Neonatal Med. 2020;33(7):1191-6. doi:
10.1080/14767058.2018.1517313.

11. Radzina M, Biederer J. Ultrasonography of the Lung. Rofo.
2019;191(10):909-23. doi: 10.1055/a-0881-3179.

12. Zieleskiewicz L, Lagier D, Contargyris C, et al. Lung
ultrasound-guided management of acute breathlessness dur-
ing pregnancy. Anaesthesia. 2013;68:97-101. doi: 10.1111
/anae.12037.

13. Mehta N, Chen K, Hardy E, Powrie R. Respiratory disease
in pregnancy. Best Pract Res Clin Obstet Gynaecol. 2015
Jul;29(5):598-611. doi: 10.1016/j.bpobgyn.2015.04.005.

14. Sekiguchi H, Kondo Y, Fukuda T, et al. Noninvasive posi-
tive pressure ventilation for treating acute asthmatic attacks
in three pregnant women with dyspnea and hypoxemia. Clin
Case Rep. 2019 ;7(5):881-7. doi: 10.1002/ccr3.2117.

15. Shakuntulla F, Chiarella SE. Safety of Biologics for Atopic
Diseases During Pregnancy. ] Allergy Clin Immunol Pract.
2022;10(12):3149-55. doi: 10.1016/j.jaip.2022.08.013.

16. Porpora MG, Merlino L, Masciullo L, et al. Does Lung
Ultrasound Have a Role in the Clinical Management of
Pregnant Women with SARS COV2 Infection? Int J En-
viron Res Public Health. 2021 ;18(5):2762. doi: 10.3390
/ijerph18052762.

Correspondance:

Received: 23 December 2024

Accepted: 27 June 2025

Prof. Silvano Dragonieri, M.D.,PhD.

Respiratory Diseases, University of Bari “Aldo Moro”, 70121
Bari, Italy.

E-mail: silvano.dragonieri@uniba.it

ORCID: 0000-0003-1563-6864



