
LETTER TO THE EDITOR

Use of simulation in the evaluation
of airway clearance devices

1 We sincerely thank them for their insightful comments,
2 which highlight important limitations inherent to simula-
3 tion-based studies, especially when evaluating interventions
4 for foreign body airway obstruction (FBAO).
5 We fully recognize that mannequins do not reliably repro-
6 duce the anatomical and biomechanical characteristics of
7 the human airway, nor the variability of real clinical choking
8 situations. These limitations are legitimate and deserve to
9 be discussed before any judgment is made.

10 However, we respectfully argue that experimental stud-
11 ies using high-fidelity mannequins offer relevant contribu-
12 tions, particularly in contexts where clinical trials in humans
13 would be ethically unfeasible. This is especially relevant for
14 FBAO, an acute and unpredictable condition in which patient
15 safety precludes the design of randomized trials. As pointed
16 out by Dunne et al.1 and Patterson et al.,2 simulation models
17 allow for controlled, reproducible, and safe comparisons
18 between different approaches, including suction devices
19 and traditional maneuvers such as the Heimlich.
20 Our study did not aim to perfectly recreate a real-life
21 scenario but to objectively quantify pressure parameters
22 and success rates under standardized conditions. These
23 data, although derived from a simulation model provide an
24 ethical and reproducible method for analyzing the bio-
25 mechanical effects involved, as also suggested by Juliano et
26 al.3 We believe this type of experimental evidence can com-
27 plement the clinical case reports available in the literature
28 and contribute quantifiable information to support policy
29 development and clinical guidance.4

30 Furthermore, international resuscitation councils and
31 systematic reviews have emphasized the urgent need for
32 further evaluations of suction devices, specifically recom-
33 mending bench and simulation-based studies.1,5 ILCOR has
34 still positioned itself against the routine use of suction-based
35 airway clearance devices (weak recommendation, very low-
36 certainty evidence).6 While limited, these studies are funda-
37 mental to inform future observational research and evi-
38 dence-based regulatory decisions.
39 Our results point to an effective performance of both
40 maneuvers, considering the outcome of the mannequin’s air-
41 way clearance and patency. This finding motivates us to con-
42 tinue researching this and other suction devices that can

43bring benefits to the management of this medical emer-
44gency.
45It is also important to clarify that our group has no com-
46mercial or institutional conflicts of interest related to any
47devices or companies associated with the topic. Our sole
48commitment is to the production of rigorous and indepen-
49dent scientific evidence that can support clinical and policy
50decisions based on data.
51We would also like to address the relevant aspect raised
52in the discussion: the anatomical differences between adult
53and pediatric airways. Indeed, the pediatric airway presents
54unique features — such as smaller caliber, greater tracheal
55wall compliance, and a higher laryngeal position — which
56increase the risk of FBAO and may influence the application
57of certain maneuvers. However, for biomechanical compara-
58tive analysis in simulated models (e.g., pressure measure-
59ment or object displacement), these differences tend to
60have a secondary impact. The choice of a standardized adult
61mannequin model follows the methodology adopted in other
62studies1,2 and aims to ensure reproducibility and variable
63control, allowing direct comparison across techniques.
64In addition, we believe it is essential to highlight that the
65construction of robust scientific evidence relies on the inte-
66gration of multiple methodological approaches — observa-
67tional studies, simulations, clinical trials (when feasible),
68and case reports —, each designed to address specific
69research questions. In this regard, we do not believe that
70there is yet a sufficiently broad and consistent body of evi-
71dence to support the clinical effectiveness of LifeVac� in
72real-world FBAO cases. Our study, like others based on simu-
73lation, is intended to contribute just one more piece to this
74complex scientific puzzle. The interpretation that the cur-
75rently published data is insufficient to establish a well-
76founded judgment, with robust evidence, is not a personal
77impression. It is a finding made by other researchers inter-
78ested in the subject, which has also contributed to the grow-
79ing attention of other research groups.1,5

80Another relevant observation from our experiment was
81the variability in pressure levels generated by different
82operators. We believe this variation reflects individual dif-
83ferences in biomechanical efficiency, which is common in
84manual procedures. We hypothesize that this variability
85could be minimized through systematic training and stan-
86dardized protocols for device use. Nevertheless, we cannot
87rule out the possibility of intrinsic limitations of the device
88itself when operated by different individuals. Although
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89 untrained individuals can use these anti-asphyxia devices
90 with some effectiveness, proper training on the protocol to
91 be recommended in the management of FBAO is crucial for
92 the best management of the clinical scenario.5,7

93 In summary, we appreciate the constructive criticism and
94 agree that simulation-based results should be interpreted
95 with caution. Nonetheless, we believe that the results of our
96 study � by providing objective pressure data � contribute
97 to the advancement of knowledge about alternative inter-
98 ventions for FBAO since they are presented with due meth-
99 odological transparency and a clear discussion of their
100 limitations.
101 Once again, we would like to thank you for the opportu-
102 nity to discuss such a relevant topic and for helping to
103 improve the critical interpretation of the results presented
104 in our manuscript.
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