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Ethical Issues in Using Bronchial Biopsies 
for Asthma Research

CHUN M ING  T EOH ,  JOHN K I T  CHUNG TAM 
AND  THA I  TRAN

Introduction

Asthma is a major health concern in all countries regardless of their level of 
economic development. According to the World Health Organization (WHO), 
there are currently 235 million people suffering from asthma worldwide.46 
Despite the current available standard treatments, asthma prevalence in adults 
and children has been increasing, and 1 in 250 deaths worldwide is thought 
to have resulted from this disease.1 To date, the reasons for such prevalence 
are not completely understood and this may be attributed to the inadequate 
understanding of the asthma pathophysiology. This article stresses that research 
on asthmatic airways is crucial to finding better treatments for the disease, but 
that, importantly, requires the analysis of bronchial biopsies from asthmatic 
patients. To do so, we discuss the means available and implications of taking 
biopsies for asthma research in a study currently being undertaken at the 
Lung Disease Research Laboratory, National University of Singapore (NUS), in 
collaboration with the National University Hospital (NUH), Singapore.

Background: A Study to Investigate the Molecular 
Mechanism(s) of Airway Wall Remodelling in Asthma

Research into the molecular mechanism(s) of asthma in patients is essential 
towards the improvement of our basic understanding of the disease progres-
sion, and eventually may lead to optimal clinical management.2 Non-invasive 
methods, such as the measurement of exhaled nitric oxide and tidal forced 
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expirations as assessments of asthma pathology, have contributed hugely 
towards asthma research.3, 4 However, non-invasive methods may not allow a 
definitive diagnosis to be made. Different phenotypes of asthma seem to exist. 
For example: 1) persistent symptoms without airway inflammation; 2) high 
dose steroid dependent eosinophilic inflammation; and 3) persistent eosino-
philic inflammation even with high dose of oral prednisolone accompanied 
by airway wall remodelling.5–9 These asthma phenotypes are unlikely to be 
addressed by the non-invasive methods. Asthmatic patients who respond poorly 
to corticosteroid, the first line treatment of asthma, should be considered to 
undergo bronchial biopsy (invasive method). This allows direct inspection of 
the airways to understand the underlying asthma pathophysiology and thus, 
better disease management. Invasive techniques on the airways of asthmatic 
patients are thus required for basic asthma research and to validate the assess-
ment results of the non-invasive methods.10 Since there is limited progress 
in disease treatment, research biopsies may potentially widen our knowledge 
and thereby advance the treatment of asthma by: 1) the identification of 
biomarkers for the disease: 2) gaining insight into how our treatments actually 
work: and 3) assessing biological pathways responsible for asthma.10 The ulti-
mate goal for the use of research biopsies is to investigate the root cause 
of asthma, and armed with that knowledge, perhaps make asthma a curable 
disease in the future.
 In asthma airway research, biopsy samples are often taken from asthmatic 
participants with an existing co-morbidity, such as lung cancer. In these pa-
tients, one can obtain the asthmatic biopsy samples from the second-to-fourth 
generation of the main bronchus after lung resection surgery. Samples can 
also be acquired from the macroscopically healthy segments of the bronchus 
from patients with lung cancer (without asthma condition), which is non-
tumorigenic, and such (non-asthmatic) control biopsy samples may be used 
for comparison. These procedures are routine in our Lung Disease Research 
laboratory and they are approved by the NUS Human Research Ethics Board 
(NUS-IRB). Patients are selected based on certain criteria (not pregnant, 
no children, etc.) and with informed consent obtained voluntarily from the 
patients. This approach is justified because an area of bronchus of the resected 
specimens in the lung resection surgery (tissue primarily dissected to remove 
tumours) not related to the pathology, in this case cancer, is used by our 
laboratory to obtain biopsy samples for asthma research.
 In other asthma research laboratories, the biopsy samples may be obtained 
directly from the airways of the asthmatic patients and healthy volunteers for 
comparison. These are achieved via three different techniques using the flexible 
bronchoscope: transbronchial biopsy, endobronchial biopsy and brush biopsy.11 
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During transbronchial biopsy, samples are obtained using a bronchoscope 
equipped with a forceps that are inserted deep down into the distal airways 
of the patients. As for endobronchial biopsy, samples are taken using forceps 
under direct vision of the endoscope from the upper mucosal surface of the 
large airways. In brush biopsy, the lining of the airway is brushed under 
direct vision using a cytology brush, which is passed through the channel of 
the bronchoscope.11 Since the three techniques are different in their nature of 
obtaining biopsy samples, each procedure carries certain risk to the patients. 
As most of the safety trials were only done on transbronchial biopsies and 
endobronchial biopsies in asthmatic patients, the limited study done on brush 
biopsies makes it difficult to compare and thus my discussion will be on trans-
bronchial biopsy and endobronchial biopsy. This also suggests that although 
brush biopsy is commonly used for the diagnosis of other lung diseases, it is 
not recommended to be performed on asthmatic patients for research purposes 
only due to the lack of safety information.11

 The use of flexible bronchoscope to get biopsy samples from the airways 
of asthmatic patients and healthy volunteers has sparked several ethical issues. 
In this article, we confine our discussion to the risk of harm to patients, the 
nature of the biological information sought from the three different bronchial 
biopsy techniques, the adequacy of providing informed consent, and the 
potential misconceptions among research participants. This will be followed by 
an analysis of the use of flexible bronchoscope to obtain biopsies in asthma, 
before concluding by proposing a framework for using this technique in 
asthma airway research.

Ethical Issues Leading to the Controversy of Bronchial 
Biopsies in Asthma

1. Risk of Harm to Patients

Transbronchial biopsy was introduced in the early 1970s. It has been widely 
performed by pulmonologists to diagnose diseases of the chest and is consi-
dered as clinically reasonable to be performed on asthmatic patients.12 How-
ever, under certain conditions, studies have been reported that transbronchial 
biopsies could increase the risk of serious complications in patients with refrac-
tory hypoxemia, thrombocytopenia, under mechanical ventilation, coagulopathy, 
uremia, pulmonary hypertension and superior vena cava syndrome.12 For 
example, in asthmatic patients that are mechanically ventilated, the incidence 
of pneumothorax (collapsed lungs due to collection of air in the space around 
the lungs) can range from 6–23%, accompanied with 2–14% incidence of 
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bleeding if transbronchial biopsy is performed on these asthmatic patients.12 
In a particular study involving 20 asthmatic patients with thrombocytopenia, 
three patients developed self limited endobronchial bleeding and one patient 
suffered massive haemorrhage after transbronchial biopsies.12 These suggest that 
transbronchial biopsy may post health risks and complications to asthmatic 
patients with other existing medical conditions.
 Guidelines for transbronchial biopsy were recently published by the British 
Thoracic Society.13 The level of contraindications and safety were evaluated 
based on evidence and expert opinions. The evidence from expert committee 
reports or opinions and/or clinical experience of respected authorities was used 
in the guidelines due to the absence of directly applicable studies of good 
quality. The American Thoracic Society guidelines for transbronchial biopsy, 
published in 1987, also listed conditions that may increase the risk of harm 
to patients, but concluded that the safety of the procedure and risks were 
left to the judgement of the physicians.14 The lack of standardisation on the 
perceptions of relative and absolute contraindications among individual physi-
cians poses a challenge to pulmonologists to have a systematic way to evaluate 
their patients’ complications for transbronchial biopsies. There are studies 
showing that transbronchial biopsy is a relatively safe procedure with a low 
risk of complications.15, 16 However, the safety data, which are mainly relied on 
anecdotal experiences and clinical opinions, remain vague due to the lack of 
universal standard of risk and safety evaluations.
 In the practice of medicine, judgement of the physicians is required in 
making clinical observations and decisions. Judgement in the safety and risks 
of a particular medical procedure such as transbronchial biopsy is complex; it 
involves the collection of clinical data which includes symptoms, signs, and 
laboratory results. Based on this information, clinicians then make judgement 
about the safety and risk of transbronchial biopsy in asthmatic patients. Good 
judgement is still required if accurate diagnoses are to be reached. However, 
systematic variations in medical practice occur. Even highly consistent and 
experienced physicians show differences in their judgement about identical 
data sets.17

 Factors that could affect effective clinical decision-making among the physi-
cians include experience, gender, personal characteristics and communication 
skills. These factors are part of an “implicit judgement”, and which is grounded 
in the physicians’ experiences.18 A well-recognised shortcoming of implicit 
judgement is its variability and inconsistency among physicians and clinicians 
in clinical, safety and risk judgement. Besides implicit judgement, another type 
of judgement based on specific, predetermined criteria is known as “explicit 
judgement”.18 To develop such criteria is time consuming and expensive as it 
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requires sophisticated approaches such as scientific literature research, struc-
tured case analysis and feasibility testing. However, studies have shown that 
explicit judgement can yield valid and reliable safety and risks evaluation for 
both medical and surgical procedures.18 Explicit judgement for transbronchial 
biopsy should be developed to overcome the variability and inconsistency in 
implicit judgement made by physicians and clinicians.
 In addition, most of the clinical trials done on transbronchial biopsy safety 
have a limited number of participants.12, 19 Efficacy can be shown with limited 
participant numbers, but proof of safety generally requires a higher number of 
participants.19 Besides, a study has reported that transbronchial biopsy carries 
small but definite risks of pneumothorax and significant bleeding in asthmatic 
patients.20 Taken together, studies done on the safety use of transbronchial 
biopsy are still controversial and more safety studies need to be conducted 
before allowing this procedure purely for research purposes.
 As for endobronchial biopsy, there is a considerable body of evidence to 
suggest that the performance of this technique constitutes minimal risk.21–24 
Elston et al. reported that endobronchial biopsy may be performed safely in 
asthmatic patients.22 Most of the complications such as pleuritic chest pain, 
shortness of breath, fever, bronchospasm and worsening of asthma symptoms 
were seen only when bronchoalveolar lavage and endobronchial biopsy were 
performed together but not on endobronchial biopsy alone, suggesting that 
the former may account for most of the adverse events.22 Moreover, several 
other studies showed that endobronchial biopsies may be performed safely in 
children with difficult asthma and even under the age of five,21–24 suggesting 
that endobronchial biopsy is a safe technique that carries minimal risk when 
performed in children.
 There are undoubtedly ethical concerns about performing bronchoscopy in 
children solely for research purposes only. In this respect, debates have been 
ongoing concerning performing of any invasive procedures in children where 
there is no direct clinical benefit.25 Complications associated with bronchoscopy, 
such as haemorrhage and pneumothorax and the difficulty in data analysis 
and comparison due to the lack of published data, are among the clinical 
concerns.26 Ethical guidelines in research state that only research procedures 
of no or minimal risk can be performed in children.5 This suggests that bron-
choscopy shall not be performed on children purely for research purposes. 
However, studies have suggested that children should be referred for bronchos-
copy if the symptoms are prolonged; and asthma is refractory to standard 
medical treatment for a disease that affects their quality of life.27, 28 This is to 
do a direct investigation on the airways to determine asthma phenotype and 
to confirm medical modification for asthma patients. Collectively, the decision 
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to perform bronchoscopy on children is not an easy one, and it is only justi-
fied if the potential clinical benefit outweighs the risk.

2. The Nature of the Biological Information Sought from the 
 Three Techniques

Transbronchial biopsy, endobronchial biopsy and brush biopsy provide dif-
ferent information about the airways respectively. Analysis of the distal airways, 
alveolar region and the surrounding lung parenchyma are commonly performed 
using transbronchial biopsy.11 With the biopsies obtained from endobronchial 
biopsy, analysis of various cells from the epithelium, reticular basement mem-
brane, as well as infiltrating cells can be analysed.11 Brush biopsy is often 
practised for the diagnosis of tuberculosis or primary ciliary dyskinesia.11 This 
technique can also be used to obtain fresh epithelial cells from the airways for 
analysis. Among these three techniques, it is clear that transbronchial biopsy 
carries the most risk compared to the rest and has only recently been used 
as a research tool in adult studies.29 Although analysis in the distal airways, 
alveolar region and the lung parenchyma can be obtained via transbronchial 
biopsy, the information sought may not be needed in asthma research. As for 
brush biopsy, besides the lack of safety information for research, a 3.6-mm 
unsheathed brush is the only endoscope available to be used for research and 
there is the possibility of losing cells if the brush is pulled back through the 
channel.5 A direct smear can be done onto the glass slide with immediate 
fixation but fresh epithelial cells obtained via brush biopsy are poorly adherent 
and there is the risk of cell shedding from the slides.5 In contrast, besides the 
safety of the endobronchial biopsy, a study showed that 71% of the biopsies 
obtained via endobronchial biopsy provided material sufficient for histological 
diagnosis.5 The good quality of the biopsies obtained from endobronchial 
biopsy provides information about the degree and nature of inflammation 
and structural features (airway wall remodelling), allows assessment of asthma 
features, thereby advancing asthma research.

3. The Adequacy of Voluntary Informed Consent

Given that research-related biopsies convey no direct benefit to the patients, 
and the techniques involved carry a significant level of risk, it is ethical that 
patients should be given the chance to make a voluntary informed decision 
whether to take part in such research. A valid informed consent would include 
capacity, understanding, disclosure, voluntariness and permission.30 Eight “basic 
elements” must be included in informed consent in research involving human 
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subjects.47 These include: 1) statement about the purpose, duration and proce-
dures of the research; 2) the foreseeable risks and discomforts; 3) the expected 
benefits; 4) alternative treatments or procedures; 5) confidentiality; 6) compen-
sation; 7) point of contacts for any enquiries; and 8) voluntary. Institutional 
Review Boards (IRB) are responsible for adjudicating as to whether the 
researchers have made adequate plans to obtain informed consent.31 However, 
there has been an ongoing concern that IRB reviews and informed consent 
requirements are often insufficient in protecting research participants.48 Studies 
have revealed research participants’ poor understanding in terms of the proto-
cols and the purpose of the studies involved.32–36 Some patients may not even 
be aware that they were participating in a research study.37

 Research participants with an entirely therapeutic mindset towards the study 
carry strong expectations that research, as therapy, is designed and executed 
for their own direct benefit and personal care. The assumptions about thera-
peutic intent will flourish itself even if the research participants are informed 
about the scientific methodology. They tend to ignore, distort or deny what 
was revealed to them even with full comprehension of the study. This tendency 
to read therapeutic meanings into research procedures is one of the most 
powerful incentives for participants to participate in research projects. The 
patients that enrolled in a study tend to assume that the methodology will 
advance their therapeutic interests, and were thus not even aware that they 
were actually taking part in a research study.
 A study done by White and colleagues shows that the standard consent 
procedure for lung biopsy appears inadequate when the patient’s recollection 
of procedure risks later is used as a measure of the patient’s comprehension.38 
In that study, the physician performed a standard informed consent procedure. 
The physician explained the lung biopsy procedure in detail, discussed the 
pros and cons of lung biopsy in comparison with alternative diagnostic tech-
niques, and described the four possible complications of the technique. These 
complications include pneumothorax (collapsed lungs), breathing difficulty, 
haemoptysis (coughing up blood), and infection related to the surgical proce-
dure. A standard hospital informed consent form for surgical and non-surgical 
procedures was reviewed with patients after that to get their consent. The 
patients who underwent surgery to obtain lung biopsy were then asked to 
recall the risks associated with the procedure after being discharged from the 
hospital. The patients that underwent such standard informed consent process 
performed badly in recalling all the risks associated with the lung biopsy 
procedure. Based on this study, it appears that the efficacy of the standard 
informed consent process may not be as effective to ensure the understanding 
of the participants as we assume it to be. Since understanding is the final 
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common pathway of the informing process, and it is fundamental to both the 
disclosure of information and capacity of research participants to comprehend 
that information, it is thus important to ensure that the research participants 
indeed understand the risks, benefits and nature of the studies that they are 
taking part in.
 Some consent forms may appear to be overly optimistic in characterising 
the likely benefit to the patients while some do not adequately explain the 
risks associated with the procedure of obtaining research-related biopsies.39 
This is made worse when the consent forms confuse the patients rather than 
inform them due to the incomprehensible scientific or technical language 
used.39 Therefore, a fully informed and voluntary consent form which is easy 
to understand is important to address this ethical issue.

4. The Potential for Misconception among Research Participants

Therapeutic misconception is when the research participants are led to believe 
that the research done is primarily for their own benefit rather than for future 
patients and to obtain generalisable knowledge.40 Appelbaum et al. show that 
research participants fail to understand the underlying scientific methodology. 
This leads to the misinterpretation of the risk-benefit ratio of the study.40 
Misconceptions of the main purpose of the research as well as the risk-benefit 
analysis are often due to the participant’s perception that the investigators 
would act in the “best interests” of the patients. Because of the patients’ trust 
in their doctors and the hospital in which they were treated, these patients 
agreed to participate in research studies.39

 In a study by Brody and colleagues, it was shown that researchers, physi-
cians and institutions play a key role in facilitating the ethical enrolment of 
adolescents in asthma research.41 They show that asthma research participants 
view physicians as an important influence in the decision-making process. 
When considering participation in above-minimal risk asthma studies such 
as asthma research that involves medical procedure transbronchial biopsy, the 
physician’s views have the greatest influence on research participant’s decision-
making. This influence is even greater when the participant is female. Parti-
cipants may not be able to evaluate the risks and benefits of asthma research 
when it is of the above-minimal risk and will consult their personal physicians 
for guidance. However, the involvement of physicians in their subject’s research 
participation has raised several ethical issues which include limitations in 
professional integrity and inappropriately influencing subjects’ decisions, hoping 
that they would participate in the study.36 This study shows that the trust of 
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the participants in their physicians is an important determinant in asthma 
research participation decisions.
 Research participants often do not fully appreciate the major difference 
between “research” and “clinical care”, and thus believe that even research 
procedures are in their own potential benefit. A survey was done by Agulnik 
et al. involving 241 patients, 1,347 medical doctors and 123 institutional 
review boards to address this misconception issue.42 In this survey, 42% of the 
surveyed patients agreed that research-related biopsies would be beneficial to 
their health and care, while 15% thought that it may or may not be bene-
ficial. This then brings about the question of whether research-related biopsies 
would still be an acceptable practice among the patients if these patients were 
aware that such research-related biopsies may not provide any benefit to their 
health and care. The high acceptability rate among the research participants 
may be due to this potential misunderstanding of personal benefit. It is thus 
reasonable to hypothesise that the perception of potential benefit to health 
and care among patients may influence the voluntary nature of the patients 
to participate in this research.
 The survey by Agulnik et al. also showed that patients have an exception-
ally high tolerance for risk associated with research-related biopsies.42 Patients 
appear to be able to accept complication risks up to 20–25%, which is much 
higher than the 1–2% risk of major complications believed to be acceptable by 
physicians and IRB personnel.42 The main reason behind this high tolerance 
of risk in patients may also be due to misperceptions about personal benefit 
derived from research-related biopsies which then leads to the willingness to 
accept detrimental risk. However, this issue was not addressed in this survey 
and thus, the high risk tolerance of patients to participate in research-related 
biopsies is certainly worthy of future study.

Is Bronchial Biopsy Research Ethical?

The medical research involving human subjects should only be conducted if 
the importance of the objective allows the inherent risks and burdens to the 
participants to be properly weighed. No objectives of science, no matter how 
important, can justify exploiting or otherwise harming the patient in respect 
to their best interests. However, a good project may justify the patient volun-
tarily accepting a degree of risk. The risk of harm to the participant from 
a certain research procedure therefore has to be justified by the anticipated 
benefit to society in the form of new knowledge gained from the research — 
these benefits are not pervasive, however.43, 49, 50 According to the human tissue 
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research report of the Bioethics Advisory Committee Singapore, the informa-
tion derived from research involving the use of human tissue is the basis 
towards medical research and knowledge.51 In this report, research involving 
the use of human tissue is to be supported, provided that all the ethical and 
legal issues are addressed, as they promote and enhance research which pro-
vides immense benefit to the future of humankind. In Singapore, the safety 
of the donor is of paramount consideration in human research. In situations 
where human tissues are taken primarily for the purpose of research, such 
action can only be proceeded with if the potential benefits of human tissue 
taking outweigh the potential risks that the patient is willing to bear.47 Under 
US federal regulations, human research that will cause more than minimal 
risk but no prospect of personal benefit, can proceed if the risk of the 
procedure itself can be minimised, the procedure presents experience that is 
reasonably commensurate with the patients’ disease conditions, and the tech-
nique is likely to yield generalisable knowledge about their disease.35, 47 Since 
transbronchial biopsy carries small but definite risks of pneumothorax and 
significant bleeding in asthmatic patients,6 and there is also the lack of safety 
data regarding brush biopsy, these two techniques are not recommended solely 
for research purposes only. On the other hand, there is ample evidence to 
show the safe use of endobronchial biopsy on patients with asthma only.21–24 
This suggests that the use of endobronchial biopsy to be conducted on 
asthmatic patients without other co-morbidities is ethical.
 There have been tremendous safety improvements in bronchoscopy tech-
nology since the 1990s. Endobronchial biopsy can be performed under con-
scious sedation, heavy sedation or general anaesthesia. In a study by Payne and 
colleagues, it was shown that endorbonchial biopsy performed under general 
anaesthesia is more satisfactory because it allows the procedure to be com-
pleted more efficiently and safely with minimal discomfort to the child (who 
experiences little anxiety and has no recall), although it can be performed 
under sedation as well.21 As research subjects are still breathing spontaneously, 
assessment of the dynamic properties of the airway can be performed. In 
some centres specialising in asthma management, research subjects undergoing 
bronchoscopy are treated intravenously with antibiotics after the procedure. 
This is in line with previous reports to prevent fever and other complications 
which will occur often after bronchoscopy.26 There are risks associated with 
endobronchial biopsies in patients. These include laryngospasm, bronchial 
spasm, and oxygen desaturation. However, the risk of harm to patients during 
endobronchial biopsy can be minimised in several ways to ensure the safety 
of patients. To minimise the risk of laryngospasm, local anaesthesia may be 
applied to the larynx only after exploring the larynx function in the asthmatic 
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patients, as recommended by Nielson et al.44 In the case of asthmatic patients 
with bronchial hyperactivity, nebulisation of β2-agnonist may be utilised in 
order to limit the risk of bronchospasm during the process of endobronchial 
biopsy.24 Oxygen desaturation, a process in which the blood is lacking oxygen, 
is commonly seen in asthmatic patients undergoing endobronchial biopsies. 
However, this problem can be managed by oxygen supplementation using a 
face mask or nasal prongs.45 In addition, the risk of endobronchial biopsy can 
also be greatly reduced if it is performed by appropriately trained personnel 
in the hospital or centre that specialised in the management of patients with 
difficult asthma.21, 23 Collectively, risk minimisation on endobronchial biopsy 
can be done with appropriate measures and thus is assumed to be reasonably 
commensurate to the patients’ condition. At the same time, research on biopsy 
obtained may widen our knowledge on the pathophysiology of asthma, thus 
facilitating better management of the disease. In view of the satisfaction of the 
three ethical conditions stated by the US federal regulations, endobronchial 
biopsy can be ethically conducted in asthmatic patients when there is a well-
designed protocol accompanied by risk minimisation of the procedure.
 In order to have a more effective clinical judgement, cross validation can be 
carried out. Cross validation by the application of decision rule on cases that 
are new and fresh can be done. Besides, cross validation can also be carried 
out by a standard statistical estimate of a problem outcome if the outcome 
of the case is unknown. For example, in cases where asthmatic patients are 
having more than one medical condition such as coagulopathy and under 
mechanical ventilation, a decision rule can be applied to this patient, deeming 
it unsafe to proceed with transbronchial biopsy since previous studies have 
shown that the incidence of pneumothorax and internal bleeding is high 
in asthmatic patients under mechanical ventilation.13

 On top of that, evaluations and feedback among the medical team members 
after every surgical or medical procedure can be done to improve physicians’ 
and clinicians’ safety and risk evaluation skill. This can be done by having 
routine team debriefing sessions. This allows the opportunity to uncover a 
negative performance despite a positive outcome and also to encourage and 
praise good performance among the team members. It serves as a forum to 
find solutions to problem they encounter, to clarify roles and responsibilities, 
and is one of the most effective ways for continuous quality improvement for 
individual with or without substantial clinical experience. Given that effective 
clinical judgement can be achieved via cross validation and debriefing sessions, 
endobronchial biopsy can be ethically done on asthmatic patients.
 Obtaining biopsy samples from healthy volunteers, especially children, is 
ethically contentious. Hence, it is best to have alternative ways in establishing 
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“normal” endobronchial biopsy without having to perform bronchoscopy in 
normal research subjects. In a study performed by Payne and co-workers, non-
asthmatic biopsies were obtained from children with other clinical indications 
who underwent bronchoscopy.21 Such clinical indications include non-asthmatic 
children with chronic cough, cystic fibrosis, interstitial lung disease, bronchiec-
tasis, and haemoptysis and so on. Indeed, it is considered ethical to perform 
such a procedure to gain maximum information provided that prior voluntary 
consent is obtained from the child and family. In order to gain healthy con-
trol biopsy samples, such international collaboration for endobronchial biopsy 
data obtained from children with other clinical indications for bronchoscopy 
should be encouraged.

Conclusion

In this article, the ethical concerns raised by bronchial biopsy in patients who 
are the participants in asthma research have been considered. We conclude 
that bronchial biopsy can proceed only as an endobronchial biopsy, and not 
transbronchial and brush biopsies. This is because the safety data of endo-
bronchial biopsy has been proven in various studies. This procedure is also 
ethical as long as the necessary risk minimisations of the procedure are in 
place to ensure safety of the patients. Patients need to be adequately informed, 
fully consented and have comprehended the nature of the study. Nevertheless, 
we acknowledge that more research is needed to ensure the safety of endo-
bronchial biopsy in a larger cohort of asthmatic patients and that there is also 
a need for ongoing discussion on this important research issue.
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