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for surveillance of pulmonary complications post-HSCT contain conflicting
recommendations.

Aim: To determine the breadth of current practice in monitoring for pulmonary com-
plications of pediatric HSCT.

Methods: An institutional review board approved, online, anonymous multiple-choice
survey was distributed to HSCT and pulmonary physicians from the United States of
America and Australasia using the REDcap platform. The survey was developed by

members of the American Thoracic Society Working Group on Complications of
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Childhood Cancer, and was designed to assess patient management and service
design.

Results: A total of 40 (34.8%) responses were received. The majority (62.5%) were
pulmonologists, and 82.5% were from the United States of America. In all, 67.5%
reported having a protocol for monitoring pulmonary complications and 50.0%
reported adhering “well” or “very well” to protocols. Pulmonary function tests (PFTs)
most commonly involved spirometry and diffusion capacity for carbon monoxide. The
frequency of PFTs varied depending on time post-HSCT and presence of complica-
tions. In all, 55.0% reported a set threshold for a clinically significant change in PFT.
Conclusions: These results illustrate current variation in surveillance for pulmonary
complications of pediatric HSCT. The results of this survey will inform development

of future guidelines for monitoring of pulmonary complications after pediatric HSCT.

KEYWORDS

1 | INTRODUCTION
Hematopoietic Stem Cell Transplant (HSCT) is an established treat-
ment for both malignant and non-malignant conditions.>? The rates of
HSCT are increasing, and currently more than 50 000 2 are performed
annually worldwide including approximately 1600 HSCTs in the pedi-
atric age group.* Survival following HSCT has improved, with reduced
relapse- and non-relapse-related mortality over time,”~” and survival
expected well into adulthood. The combination of increased HSCT
and improved survival means there are increasing numbers of HSCT
survivors who need surveillance for late effects of HSCT.>” A recent
study found that adults who underwent HSCT in childhood had a
14.4-fold increased risk for death compared with the general popula-
tion.” Pulmonary complications comprise a leading cause of non-
relapse morbidity and mortality after HSCT.”®

Among children, there are multiple late pulmonary complications
of HSCT, including infection, graft vs. host disease (GVHD), pulmo-
nary vascular disease, interstitial fibrosis and others.? 1! Two catego-
ries of chronic lung disease, defined based on pulmonary function
testing (PFT), are observed in the months and years following alloge-
neic HSCT: obstructive and restrictive lung disease.'®*27%> Obstruc-
tive lung disease, most commonly manifests as bronchiolitis obliterans
syndrome (BOS) which is the most recognized form of chronic lung
disease after HSCT. BOS is characterized by progressive, narrowing
and destruction of small airways along with fixed airflow obstruction
and is associated with increased morbidity and mortality.2 The inci-
dence of BOS after HSCT is 4.8%-6.5%"18 with a median time to
development of 12.2 months.'? Restrictive lung disease occurs in a
smaller proportion of patients with a median time to diagnosis of
11 months post-HSCT.2%2! This pattern is less specific for a single
diagnosis, and is often multifactorial, including individuals with previ-
ous chest wall/thoracic surgery, radiation therapy, and deconditioning

with neuromuscular weakness, as well as patients who develop acute

diagnostic screening programs, pediatrics, respiratory tract diseases, stem cell transplantation

lung injury (e.g. idiopathic pneumonia syndrome) and interstitial lung
disease.

The clinical presentation of pulmonary complications of HSCT is
often non-specific, and investigations such as PFTs, chest imaging,
bronchoscopy with bronchoalveolar lavage, and lung biopsy are
employed to elucidate the exact cause. Pulmonary complications can
often be detected non-invasively, without ionizing radiation, and at
relatively low cost by PFTs prior to the onset of clinical symptoms.
This is important because early treatment has been shown to have
profound implications for long term pulmonary health.222* Two pedi-
atric cohorts have examined the efficacy of monitoring pulmonary
function testing longitudinally and revealed that compared to clinical
signs and symptoms, screening PFTs led to earlier identification of
pulmonary complications.?>?¢ Screening for post-HSCT pulmonary
complications with PFTs to facilitate early detection and treatment is
generally considered standard of care.

Despite consensus that screening for post-HSCT pulmonary
complications should occur, existing guidelines include conflicting
recommendations regarding which tests should be performed, the
frequency of testing and omit recommendations for patients unable
to complete PFTs.}??7 For example the Children's Oncology
Group? recommend annual screening with spirometry and diffusion
capacity for carbon monoxide (D, CO) only, whereas a multi-society
guideline?” does not specify which tests to use and recommends
screening at 6 months post HSCT, 12 months, and then annually
with increased frequency in those with graft vs host disease
(GVHD). A guideline® aimed at patients who underwent HSCT for
hemoglobinopathy recommends screening at 3, 6, and 12 months
post HSCT and then annually for a further 2 years, with screening
involving spirometry, plethysmography and D CO. In addition, cur-
rent guidelines do not include tests such as multiple breath wash-
out (MBW) or impulse oscillometry, which may be more sensitive

measures of peripheral airway function (where BOS occurs) and are
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feasible in young children.?®2° There is also little guidance for how
other investigations, such as CT, bronchoscopy and
bronchoalveolar lavage and biopsy should be used. Furthermore,
many of these modalities, as well as access to pediatric
pulmonology expertise, are not routinely available at all centers
worldwide.3° Considering that early childhood is a critical period
for lung development with long-lasting effects into adulthood,®!
optimizing pulmonary health in children post-HSCT is crucial. An
opportunity therefore exists to improve screening for pulmonary
complications of childhood HSCT at the international level. This
was one of the key messages from a recent National Institutes of
Health workshop regarding pulmonary complications of HSCT.32
The workshop specifically called for standardization of lung func-
tion testing in this population, including the use of novel methods
in the preschool age group.

The current project was established to better understand cur-
rent multinational clinical practice. It was hypothesized that given
the conflicting recommendations in guidelines, that there would be
variation in practice between HSCT centers. In addition to inter-
center variation, it was also suspected that HSCT physicians and
pediatric pulmonologists would differ in their approach to post
HSCT patients. As such, the aim was to survey both HSCT physi-
cians and pediatric pulmonologists regarding their current practice
of screening for and diagnosing pulmonary complications of HSCT.
Some of the results of this study has been previously reported in the
form of an abstract.®®

2 | METHODS

21 | Study population

An electronic web-based survey of HSCT physicians and pediatric
pulmonologists was conducted. Institutional review board approval
was obtained from the Royal Children's Hospital, Melbourne, Australia
(HREC number 2019.230). Using publicly available data,®*%° a list of
HSCT centers in the United States of America (USA) and Australasia
(Australia and New Zealand) was created. These two regions were
selected for survey as members of the study team reside and practice
in these countries and were therefore most familiar with centers and
practices therein. In order to survey a broad range of clinical practice
the survey, one HSCT physician and one pediatric pulmonologist from
each center were invited via email to complete an electronic survey.
The department head or a clinician known to be interested in the area
were chosen to receive the initial invitation. The recipient could for-
ward the survey link to another more suitable member of their team
as necessary. The survey was conducted in REDCap (Research Elec-
tronic Data Capture, Vanderbilt University), a web-based application
serving as a data capture instrument and repository. In the event no
response was received, weekly reminders were automatically sent for
3 weeks. Participants provided informed consent as part of the sur-
vey, and responses were confidential and recorded in an encrypted

database.
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2.2 | Studyinstrument

The survey instrument (see Appendix A) was developed by a core
group of members of the American Thoracic Society Working Group
on Complications of Childhood Cancer. The survey was then tested
by separate members of the working group who provided feedback
for improvement. The core group then revised the survey, and it was
again tested by separate members of the working group prior to distri-
bution. The survey consisted of 37 questions divided among six
domains; general demographics, standard follow up, pulmonary func-
tion testing, imaging, access to pediatric pulmonology, and invasive
diagnostic testing.

2.3 | Analysis

As data was non-normally distributed, correlations were tested using
the Mann Whitney test, with p-values <.05 considered significant. All
statistical analyses were performed using GraphPad Prism, version
6.01 (GraphPad Software Inc., La Jolla, California).

3 | RESULTS

The survey was distributed to 115 participants from 68 different
HSCT centres on October 14, 2019. The survey was distributed to
both a HSCT physician and pediatric pulmonologist at 47 centres, a
HSCT physician only at 12 centres, and a pediatric pulmonologist only
at 9 centers. A total of 40 (34.8%) responses were received, and all of

them were complete and included in the analysis (Table 1).

3.1 | General demographics

Of the responses, 33/40 (82.5%) were from USA, and 25/40 (62.5%)
were pediatric pulmonologists. All respondents worked at centers that
performed both allogenic and autologous HSCT. All respondents
worked at centers that performed HSCT for oncological indications;

36/40 (90%) also performed them for immune deficiency/ immune

TABLE 1 Summary of survey distribution and responses
Distributed (n) Responses
United States of America
HSCT 52 15
Pediatric pulmonologist 49 18
Sub-total 101 33
Australasia
HSCT
Pediatric pulmonologist 7 4
Sub-Total 14
Overall 115 40
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dysregulation and 34/40 (80%) for hemoglobinopathy. There was a
large distribution in the average number of transplants performed per

year which is summarized in Figure 1.

3.2 | Standard follow up

The majority of respondents (27/40, 67.5%) reported that a protocol
for assessing pulmonary complications of pediatric HSCT existed at
their institution, however 20% (8/40) reported no protocol existed
and the remainder were unsure about the existence of a protocol at
their center. There was no significant difference in responses to this
question between pulmonologists and HSCT physicians (64% vs.
73.3%, p = .68). Half of respondents felt their center adhered “well”
or “very well” to their protocol (20/40, 50%), however 25% (10/40)
reported “poor” or “average” adherence. Again, there was no differ-
ence in responses between pulmonologists and HSCT physicians
(p =.56). For 17/40 (42.5%) the type of HSCT (autologous
vs. allogeneic) affected the surveillance protocol, however for 15/40
(37.5%) it did not. More than half (23/40, 57.5%) of respondents
reported that the indication for HSCT did not affect surveillance

protocol.

3.3 | Pulmonary function testing

The PFTs reported to be routinely performed pre- and post-HSCT are
summarized in Figure 2. Diffusing capacity of the lungs for carbon
monoxide (D, CO) (38/40, 95%) and spirometry (37/40, 92.5%) were
the most commonly performed PFTs prior to HSCT. The majority
(38/40, 95%) of respondents reported routine post-HSCT PFTs, and
again, D .CO (39/40, 97.5%) and spirometry (38/40, 95%) were the

most commonly performed tests. Impulse oscillometry was reported
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FIGURE 1  Average number of HSCT performed per year at

respondents centers

as an additional test by 2/40 (5%) and fractional exhaled nitric oxide
by 1/40, (2.5%). The frequency of post-HSCT PFTs are summarized in
Table 2. Pulmonary function tests were most commonly performed
every 3 months (14/40, 35%) or 6 months (12/30, 30%) in the first
year post-HSCT, every 6 months (13/40, 32.5%) or 12 months
(13/40, 32.5%) in the second year post-HSCT, and every
12 months (21/40, 52.5%) thereafter. There were no significant dif-
ferences between the responses of pulmonologists and HSCT physi-
cians for any of the three time points. More than half of respondents
(22/40, 55%) reported there was a set threshold for a significant drop
in pulmonary function, and there was no significant difference in the
responses of pulmonologists and HSCT physicians regarding this
(44.0% vs. 73.3%, p = .095). In patients with known pulmonary com-
plications most centers performed PFTs every 3 months (21/40,
52.5%) and for patients with known GVHD, PFTs were also per-
formed every 3 months (18/40, 45%). In all centers, PFTs were inter-
preted by pediatric pulmonologists, however 3/40 (7.5%) respondents
reported that adult pulmonologists sometimes interpreted tests. In
addition to PFTs, the most commonly performed tests included a six-
minute walk test (6MWT, 21/40, 52.5%). The tests used in patients
under 5 years of age are summarized in Table 3. Most reported using
clinical symptoms and signs to assess such patients (34/40, 85%). Six
respondents (15%) reported using conventional PFTs in this age
group, one respondent (2.5%) used a 6MWT, and one (2.5%) used
oxygen saturations.

3.4 | Imaging

The majority of respondents reported chest computed tomography
(CT) scans were performed pre-HSCT (21/40, 52.5%), however most
reported they were not routinely repeated post-HSCT (26/40, 65%).

3.5 | Access to pediatric pulmonology

All 15 HSCT physician respondents reported working in a center with
access to pediatric pulmonology. There was a relatively even distribu-
tion between respondents reporting no routine referral to pediatric
pulmonology (21/40, 52.5%) and a routine referral (19/40, 47.5%).
Again, there was an even distribution of whether centers had a
defined pulmonologist for this patient group; 21/40 (52.5%) had
a defined clinician, and 19/40 (47.5%) did not. There was no signifi-
cant relationship between presence of a defined pulmonologist and
whether centers had a protocol for monitoring for complications

and reported adherence to the protocol.

3.6 | Invasive diagnostic testing
All respondents worked in centers with access to bronchoscopy and
all had been involved in a patient who had undergone bronchoalveolar

lavage. Nearly all respondents had cared for a patient who had a lung
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TABLE 2 Frequency (%) of responses regarding pulmonary function tests after HSCT
First year Second year After 2 years In patients with known late In patients with
Frequency post-HSCT post-HSCT post-HSCT pulmonary complication known GVHD
Monthly 0 0 0 7.5 7.5
Every 2 months 0 0 0 2.5 0
Every 3 months 35 2.5 0 52.5 45
Every 4 months 2.5 0 0 5 2.5
Every 6 months 30 32.5 2.5 5 7.5
Every 12 months 15 325 525 N/A* N/A*
No routine screening, as 25 17.5 22.5 225 22.5
clinically indicated
Unsure 15 15 22.5 5 15

*N/A as this was not an option for a response in the survey

biopsy (38/40, 95%), and in most cases this was looking for both
infection and non-infectious pathology (34/40, 85%). A variety of
biopsy techniques were used (see Table 4) with thoracoscopic being
the most common (29/40, 72.5%).

4 | DISCUSSION
The survey illustrates variation in practices for monitoring pulmonary
health of pediatric HSCT survivors. We suspect that this is due to a
lack of standardized guidelines, which reflects a paucity of data about
which approaches are optimal. It may also reflect differences in access
to diagnostic resources.*° Our findings highlight several priority areas
for future research and quality improvement initiatives such as clinical
guidelines to address when and how to monitor this high-risk
population.

International guidelines are consistent in recommending screen-

ing for pulmonary complications of HSCT.%??” A concerning result of

the current survey is 20% of respondents reporting no formal institu-
tional protocol for monitoring pulmonary complications of pediatric
HSCT. Given the increasing number of HSCT survivors over time, hav-
ing a monitoring protocol in place helps ensure that patients are
screened systematically and equitably. In addition, 25% of respon-
dents reported “average” or “poor adherence” with the defined pro-
tocol at their center. There are limitations to this assessment as it was
self-reported, rather than a formal assessment of adherence. How-
ever, it raises concerns regarding whether patients are monitored
appropriately even when protocols exist.

The survey also illustrates variations in practice regarding which
PFTs are used for screening and the frequency of testing. This is
unsurprising given the variation in international guidelines. In the cur-
rent study, most respondents reported using spirometry and D CO;
60% also used plethysmography. Small numbers of respondents used
additional tests such as MBW and impulse oscillometry. Current
guidelines focus on D, CO and spirometry. Spirometry is an insensitive

test to assess airflow limitation at the peripheral airways, the site at
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TABLE 3 Summary of Tests used in patients 5 years and under
Number of
Test respondents (%)
Clinical symptoms and signs 34 (85)
MBW - routinely scheduled 1(2.5)
MBW - as clinically indicated 0(0)
Computed tomography - Routinely 4 (10)
scheduled
Computed tomography - As clinically 21 (52.5)
indicated
Impulse oscillometry - Routinely 1(2.5)
scheduled
Impulse oscillometry - As clinically 2(5)
indicated
Unsure 2 (5)
Other
Conventional PFT 6 (15)
6MWT 1(2.5)
Oxygen saturations 1(2.5)
TABLE 4 Biopsy Method
Number of
Type of biopsy respondents (%)
Open surgical biopsy 23 (57.5)
Thoracoscopic biopsy 29 (72.5)
Transbronchial biopsy 10 (25)
Endobronchial ultrasound guided 3(7.5)
biopsy
Cryotherapy 0(0)

Interventional radiology guided biopsy 8 (20)
Not applicable 2(5)

which BO develops.3® Data suggests that MBW with calculation of
the lung clearance index is more sensitive for detecting early changes
of pulmonary GVHD,?8273¢ put several barriers exist in the wide-
spread use of this test, including time constraints and lack of clinical
experience among many providers. An advantage of both MBW and
impulse oscillometry is the ability to use them in the preschool-age
population. Data from this study also highlights the variation in the
frequency of testing post-HSCT, which again may reflect conflicting
existing guidelines. An additional issue is the absence of established
test parameters that indicate disease in this population. In the current
survey only 55% of respondents reported a set threshold for a signifi-
cant drop in pulmonary function, and none of the international guide-
lines provide advice in this area.

A recent publication regarding health surveillance in HSCT survi-
vors highlighted the need for a multidisciplinary approach.3” While
there are no clear guidelines for the role of pulmonologists in HSCT
survivor follow-up, there are data regarding their current involvement.

A survey of North American HSCT center directors demonstrated that

71% of centers without a dedicated follow up clinic had an identified
pulmonologist they referred patients to, and in centers with a dedi-
cated clinic, a pulmonologist was involved in 84.4% of those clinics.>®
In the current survey, all respondents had access to pediatric
pulmonologists, however only 52.5% reported there was an identified
pulmonologist for referrals and 52.5% reported routine referral of
patients to pediatric pulmonology. A potential explanation for the
lower rates in this current survey is differences in practice between
adult and pediatric HSCT centers. Follow-up of children who have
undergone HSCT is complex and subspecialty expertise is needed.
The ideal scenario would involve at least one dedicated pulmonologist
at each center working closely together with HSCT physicians to
deliver patient care and develop screening programs and research
projects to answer clinically relevant questions.

There are some limitations to the current project. Firstly, use of a
survey approach relies on respondents' answers to questions rather
than a direct assessment of practices. It would be expensive and
impractical to perform in-person assessments of practice across cen-
ters on two continents. Our survey concluded just prior to the start of
the SARS-CoV-2 pandemic, and thus our results reflect pre-pandemic
practices.

Because 34.8% of invited participants responded, some bias may
exist. The response rate, however, is similar to another survey of
HSCT center directors that reported a response rate of 38.5%.%% Our
main objective was to determine the breadth of practice. While a
higher response rate might have provided a clearer picture of which
practices are most common, it likely would not have dramatically
affected our findings that practice patterns are highly variable. Our
response rate was higher in pediatric pulmonologists meaning the
results are more likely to reflect the practices this group. In addition,
because we collected anonymous responses, it is possible the
responses were mainly received from a distinct geographical area in
the USA or Australasia, meaning the results may not represent prac-
tice across the whole region. The decision to survey both HSCT physi-
cians and pediatric pulmonologists at the same center, may have led
to conflicting responses which we could not ascertain due to the
anonymous nature of the survey. We chose to keep the responses of
the survey de-identifiable as this maximized the likelihood of response
and this was more important than identifying conflicting practices
within a center. We surveyed both professional groups as even within
the same institution, practice can differ between specialities, and it
was important to solicit a broad range of clinical practice.

Lastly, even though clinicians in three different countries were
surveyed, we acknowledge this does not represent an exhaustive
assessment of practice patterns worldwide. Specifically, we do not
have data on practice in more resource-poor countries. Despite these
limitations, given the lack of any data in this area, a survey represen-
ted a pragmatic and efficient way to gain knowledge from a large
number of centers. Our data show, even given the above limitations,
that significant variability of practice exists.

Future work can build upon the findings of this project by devel-
oping a consensus guidelines for pediatric HSCT centres to follow.

These could be developed by a multidisciplinary group, including but
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not limited to HSCT physicians, pediatric pulmonologists, nurses,
respiratory function scientists/respiratory therapists, radiologists and
most importantly HSCT survivors and family members of children
who have undergone HSCT. These guidelines could be endorsed by
HSCT and pulmonary societies and could be continuously refined as
evidence regarding optimal surveillance is generated. In particular the
development of guidelines targeted at the follow up of children who
have undergone allogenic HSCT is a priority. Allogenic and autologous
HSCT survivors are at risk of different pulmonary complications and
likely require different surveillance protocols. Most children who
undergo autologous HSCT will be followed by primary oncologists
with screening for complications likely following guidelines for solid
tumor survivors issued by the Children's Oncology Group.3’ The allo-
genic HSCT population is particularly vulnerable due to the relative
lack of clear guidance and the increased risk of pulmonary complica-
tions and hence are the priority for development of consensus
guidelines.

5 | CONCLUSION

This survey reveals variations in screening for pulmonary complica-
tions of HSCT among children. Uniform and effective screening
among pediatric HSCT survivors may minimize the detrimental
effects of late pulmonary complications and result in improved qual-
ity of life and survival. Further research is essential to determine the
optimal screening protocol, including the role of new tests such as
MBW. However, simultaneous to this research there is a clear and
urgent need for uniform clinical guidelines in this area, with consid-
eration given to feasibility of implementation as broadly as possible,
especially as it relates to unequal distribution of resources. This
guidance could be derived from a rigorous systematic review of exis-
ting literature, led by an international group of HSCT physicians and
pediatric pulmonologists. Such a guideline would likely reduce varia-
tion in care and lead to improved clinical outcomes for pediatric
HSCT survivors.
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Thank you for completing our survey. We anticipate it taking less than 5 minutes. Please note the survey is
completely anonymous and we will not be able to match your responses to you. We plan to use the results to aid
quality improvement in this area, and will publish the results. By completing the survey we assume you give
informed consent to use your anonymous responses in our analysis and publications
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The following survey regards your practice with pediatric (< 21 years old) patients undergoing hemopoietic stem

cell transplant (HSCT).

What is your speciality background?

* must provide value

What region are you from?

* must provide value

What type of HSCT does your centre perform (choose all that
apply)?

* must provide value

For what indications does your centre perform HSCT
(choose all that apply)?

* must provide value

Over the past 2-3 years, what is the average number of
transplants performed at your centre per year?

* must provide value

Hemopoietic Stem Cell Transplant Physician
Pulmonologist/Respirologist

North America
Europe
Australasia

Autologous transplants
Allogenic transplants

Oncological
Immune-deficiency/ Immune-dysregulation
Haemoglobinopathy

0-20
21-40
41-60
61-80
>80
Unsure

The following questions refer to standard follow up of pediatric HSCT patients and monitoring for pulmonary

complications.

Is there a defined protocol for monitoring for pulmonary
complications of pediatric HSCT at your centre?

* must provide value

How well do you think your centre adheres to protocols for
monitoring for pulmonary complications of pediatric HSCT?

* must provide value

Does the type of HSCT (autologous vs. allogenic) affect
routine surveillance for pulmonary complications?

* must provide value

Does the indication for transplant (oncological vs. immune-
deficiency/immune-dysregulation vs. hemoglobinopathy)
affect routine surveillance for pulmonary complications?

* must provide value

Yes
No
Unsure

Very poorly
Poorly
Average

Well

Very Well
Unsure

Not Applicable

Yes
No
Unsure

Yes
No
Unsure

The following questions refer to use of pulmonary function testing in the pediatric HSCT population

reset

reset

reset

reset

reset

reset

reset
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What pulmonary function tests do you routinely perform
before HSCT (choose all that apply)?

* must provide value

Do you routinely monitor pulmonary functions tests post
HSCT?

* must provide value

When ordering PFT's post HSCT, which tests are routinely
ordered?

* must provide value

In the 1st year following HSCT how often do you routinely
perform screening pulmonary function tests?

* must provide value

In the 2nd year following HSCT how often do you routinely
perform screening pulmonary function tests?

* must provide value

After 2 years post HSCT, how often do you perform routine
screening pulmonary functions tests?

* must provide value

Is there a set threshold that is defined as a clinically
significant drop in pulmonary function requiring attention?

* must provide value

In patients with presumed late pulmonary complications of
HSCT (i.e bronchiolits obliterans, crytogenic organising
pneumonia etc), how often to you perform pulmonary
function tests?

* must provide value

In patients with known graft vs. host disease (GVHD, acute
or chronic) how often do you perform pulmonary function
tests?

* must provide value

Spirometry
Bronchodilator response
Plethysmography
DLCO

Slow Vital Capacity
Multibreath Washout

No routine assessment
Unsure

Yes
No

Unsure
reset

Spirometry
Bronchodilator response
Plethysmography
DLCO

Slow Vital Capacity
Multibreath Washout

No routine assessment
Unsure

Monthly

Every 2 months

Every 3 months

Every 4 months

Every 6 months

Every 12 months

No routine screening, as clinically indicated

Unsure
reset

Monthly

Every 2 months

Every 3 months

Every 4 months

Every 6 months

Every 12 months

No routine screening, as clinically indicated

Unsure
reset

Monthly

Every 2 months

Every 3 months

Every 4 months

Every 6 months

Every 12 months

No routine screening, as clinically indicated

Unsure
reset

Yes
No

Unsure
reset

Monthly

Every 2 months

Every 3 months

Every 4 months

Every 6 months

No routine screening, as clinically indicated

Unsure
reset

Monthly

Every 2 months

Every 3 months

Every 4 months

Every 6 months

No routine screening, as clinically indicated

Unsure
reset
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Are pulmonary function tests interpreted by adult or
pediatric pulmonologists (choose all that apply)?

* must provide value

Are other tests used aside from pulmonary function tests
used in your surveillance (choose all that apply)?

* must provide value

What other tests are used?

How do you monitor HSCT patients who have less than 5
years for pulmonary complications (choose all that apply)?

* must provide value

What other tests are used?

|Cancer Reports
1
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Adult
Paediatric

6 Minute Walk Test

Cardiopulmonary Exercise Testing (CPET)
None

Other (please specify in box below)

Expand

Clinical Symptoms and Signs

Multibreath Washout - routinely scheduled
Multibreath Washout - as clinically indicated
Computed Tomography - routinely scheduled
Computed Tomography - as clinically indicated
Impulse Oscillometry - routinely scheduled
Impulse Oscillometry - as clinically indicated
Other (please specify below)

Unsure

Expand

The following questions refer to imaging in surveillance for pulmonary complications in pediatric HSCT patients

Are Computed Tomography (CT) scans part of pre HSCT
evaluation?

* must provide value

Post HSCT, are CT scans routinely repeated?

* must provide value

If CT scans are routinely repeated post HSCT, how often are
they repeated?

* must provide value

If CT scans are obtained, are both inspiratory and expiratory
images obtained?

* must provide value

Yes
No
Depends on patient

Unsure
reset

Yes
No

Unsure
reset

Not applicable

6 monthly

Yearly

Every 2 years

Depends on clinical situation

Unsure
reset

Yes
No
Depends on patient

Unsure
reset

The following questions refer to the role of pediatric pulmonology in your management of pediatric HSCT patients.

Is there access to pediatric pulmonology at your centre?

* must provide value

If there is access to pediatric pulmonology at your centre,
are HSCT patients routinely referred to pulmonology for
follow up?

* must provide value

Yes

No
reset

Yes
No
Unsure

Not Applicable
reset
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Pulmonary Surveillance in Pediatric HSCT Population

If there is access to pediatric pulmonolgy at your centre, is Yes
there a defined pulmonologist(s) who sees this patient No
population? Not applicable
* must provide value reset
Is there access to bronchoscopy at your centre? Yes
* must provide value No
reset
Are tests (i.e pulmonary function tests, imaging) ever Yes
outsourced to external hospitals/providers? No
* must provide value reset

The following questions regard the use of invasive diagnostic testing in evaluation of pulmonary complications of
pediatric HSCT

Has a HSCT patient of yours ever had a lung biopsy? Yes
* must provide value No
reset
If a HSCT patient of yours has had a biopsy, what type of Infectious
pathology were examined for? Non Infectious
Both

Not Applicable
reset

If a HSCT patient of yours has had a biopsy, what biopsy Open surgical biopsy
method was used (can choose more than one)? Thorascopic biopsy
* must provide value Transbronchial biopsy (via bronchoscope)
Endobronchial Ultrasound Guided Biopsy (via
bronchoscope)

Cryotherapy (via bronchoscope)
Interventional Radiology Guided Biopsy
Not Applicable

Has a HSCT patient of yours ever had a bronchoscopy +/- Yes

lavage? No

* must provide value reset
If a HSCT patient of yours has had a bronchoscopy +/- Infectious

lavage, what type of pathology was examined for? Non Infectious

* must provide value Both

Not Applicable
reset

Submit
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