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ARTICLE

Safe transfer of pediatric patients from hematopoietic stem cell
transplant unit into the pediatric intensive care unit: views of
nurses and physicians
Daphna Hutt 1✉, Eugenia Trigoso Arjona2, Hilda Mekelenkamp 3, Jacques-Emmanuel Galimard4, Anne Kozijn5, Teija Schröder6,
Marjola Gjergji7, Arnaud Dalissier8, Sarah J. Liptrott9, John Murray10, Michelle Kenyon11, J. P. J. van Gestel12, Selim Corbacioglu13,
Peter Bader 14, The Nurses Group of the European Society for Blood and Marrow Transplantation (EBMT)* and The Pediatric Diseases
Working Party (PDWP) of the European Society for Blood and Marrow Transplantation (EBMT)*

© The Author(s), under exclusive licence to Springer Nature Limited 2022

Sufficient communication between hematopoietic stem cell transplantation (HSCT) and pediatric intensive care unit (PICU) teams is
pivotal for a successful advanced support in the PICU for HSCT-related complications. We evaluated perceived communication and
barriers between both teams with the aim of providing recommendations for improvement. In this cross‐sectional survey, a self‐
designed online questionnaire was distributed among ESPNIC and EBMT members. Data were analyzed using descriptive statistics.
Over half of HSCT respondents employed a transfer indication protocol and patient assessment tool, but less structured checklist
prior to patient transfer. Nearly all PICU respondents perceived this checklist as improvement for communication. Most HSCT and
PICU physicians have daily rounds upon patient transfer while this is mostly missing between nursing teams. Half of both HSCT and
PICU nurses indicated that HSCT training for PICU nurses could improve communication and patient transfer. Most respondents
indicated that structured meetings between HSCT and PICU nurses could improve communication. Overall there is good
communication between HSCT and PICU units, although barriers were noted between members of both teams. Based on our
findings, we recommend use of a structured and specific checklist by HSCT teams, HSCT training for PICU personnel, and structured
meetings between HSCT and PICU nurses.
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INTRODUCTION
Hematopoietic stem cell transplantation (HSCT) is a standardized
therapy for various life-threatening pediatric malignant and non-
malignant diseases. The number of HSCT is continuously
increasing [1, 2]. A significant number of patients who undergo
HSCT suffer from complications that require advanced support in
the pediatric intensive care unit (PICU). The proportion of
transplanted children admitted to the PICU varies between 10
and 20% in different studies [3]. PICU-admitted patients have two
simultaneous needs: (1) immediate supportive care for organ
dysfunctions, which is available only in PICUs, and (2) control of
their disease and HSCT complications [4–6].
The decision to transfer HSCT patients to the PICU is often

difficult and sometimes controversial, mainly due to different
views of intensivists and oncologists on patient outcomes [7, 8].
Collaboration between hematologists and intensivists is invaluable

to resolve these complex problems. In the last decade, better
survival of HSCT patients after PICU admission and improved
communication between oncologists, PICU staff, patients, and
families, may have resulted in better triage decisions regarding
PICU transfer and improved patient management [7, 9].
Nursing handover is a complex phenomenon that is mediated

through communication and marks a shift in responsibility from
one health care provider to another [10]. It seems to be related to
patient safety and quality of care [11]. According to the World
Health Organization [12], breakdown and ineffective communica-
tion was the leading cause of adverse events, medical errors,
inappropriate treatment and potential harm to the patient [12].
Handovers should be considered an essential part of patient-

centered care for ensuring continuity of care. Poor communication
during a handover could increase the nurse’s burden or stress and
adversely affect patient care [13]. There is a potential for
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improvement in the quality of nursing handover in clinical
practice, with nurses playing a pivotal role in evaluating the
clarity of the handover communication process [10].
Following this line of thought, the objective of this research was

to evaluate the perception of the communication between HSCT
and PICU nurses and physicians and its potential barriers.

METHODS
Study design, sample and setting
An online questionnaire was designed by an expert panel of nurses and
physicians of the EBMT Nurses Group (NG) and the Pediatric Disease
Working Party (PDWP). The link to the survey was sent in September 2017
by email to all physicians and principal nurses of 202 pediatric EBMT
member centers, and to members of European Society of Pediatric &
Neonatal Intensive Care (ESPNIC) and was published on the ESPNIC March
2018 Newsletter. Snowball sampling was used to build the sample. Two
reminders were sent in January & March 2018. Data collection was closed
in September 2018. Participation was voluntary and anonymous.
The questionnaire (see Supplementary Information), available only in

English, included single and multiple-choice questions as well as open-
ended questions which were divided into five main sections for a total of
47 questions: (1) demographic data, (2) unit structure, (3) complications
requiring transfer to PICU, (4) methods of information transfer, and (5)
communication.

Data analysis
All answers were described for all the respondents and separately
considering the four categories of respondents: Nurse HSCT, Physician
HSCT, Nurse PICU and Physician PICU. Quantitative answers were described
as median associated with first and third quartiles. Categorical answers
were described as number and percentage. The answers to the open-
ended question on the perceived communication between HSCT and PICU
units were independently classified by four investigators as three
categories: “Good”, “Need for improvement” and “Poor”. Interpretations
given by the four investigators were then validated by consensus in case of
differences by investigator classification. The same process was applied on
the open-ended question on the barriers description. The frequency of
each multiple-choice answer is presented as a proportion of all non-
missing answers. As a descriptive study, no statistical testing was applied.
The analysis was performed using the open-source statistical software R,
version 4.0.0 [14].

RESULTS
Participant characteristics
A total of 143 online questionnaires were received. Eighteen were
excluded: five as three double respondents and two question-
naires from non-medical respondents additionally, 13 question-
naires were incomplete (Fig. 1).
The respondents of the 125 questionnaires remaining, were 50

(40%) HSCT nurses, 40 (32%) HSCT physicians, 19 (15.2%) PICU
nurses and 16 (12.8%) PICU physicians. Table 1a represents the
characteristics of the respondents. Participants represented 25
countries, with the vast majority coming from European countries
(n= 118, 94.4%) as compared to non-European countries (n= 7,
5.6%). The primary patient setting of respondents was pediatric
(n= 61, 48.8%), adolescence (n= 36, 28.8%), young adults (n= 20,
16%) adults (n= 2, 1.6%) or combined pediatric and adult (n= 6,
4.8%) (Supplementary Table S1).

Unit structure
Table 1b presents the unit characteristics of the respondents. Of all
HSCT respondents, 41 (45.6%) worked in dedicated HSCT units and
49 (54.4%) worked in combined HSCT and Hematology-Oncology
units. The majority reported to perform both allogeneic and
autologous HSCT and to treat patients up to 18 years (Table 1b).
More than half of PICU staff (n= 19, 57.6% Supplementary Table S2)
report having their own isolation Policy. Regarding practical
communication barriers, most respondents (n= 91, 72.8%) indicated

that the PICU was located on a different floor in the same hospital.
More than half of HSCT respondents (n= 57, 63.3%, Supplementary
Table S3) were from JACIE accredited centers. Out of the 33 (36.7%)
non-accredited centers, respondents indicated that 17 (53.1%)
centers were in the process of accreditation (Supplementary
Table S3).

Complications requiring transfer to PICU
Several complications requiring transfer to the PICU were
proposed from the perspective of the respondents (Table 2). The
majority of respondents indicated the need for transfer when the
patient requires ventilation (n= 119, 95.2%). The lowest accor-
dance of indications requiring transfer to ICU, both between HSCT
and PICU teams and between nurses and physicians, was the need
for CPAP and neurological problems (Table 2). Differences
between the teams were noted in the indication for transfer in
patients with severe sepsis or septic shock, with the need for
pharmacological support and for renal failure. Almost all PICU
nurses (n= 18, 94.7%) and PICU physicians (n= 16, 100%) agreed
that in severe sepsis and septic shock patients should be
transferred while only 71% of HSCT teams consider this indication.
With the need for pharmacological support, two third of the HSCT
nurses indicated the need for transfer although the physicians
(HSCT & PICU) and PICU nurses thought transfer is needed
(Table 2).

Methods of information transfer
Medical information was communicated between the HSCT and
PICU teams in various ways (Supplementary Table S3). The use of a
structured patient assessment prior to patient transfer to the PICU
was reported by 53 (58.9%) of HSCT respondents, nurses (n= 27,
54%) and physicians (n= 26, 65%). Most of them (n= 51, 96.2%)
listed the use of a patient assessment algorithm like the Pediatric
Early Warning Signs (PEWS), few use other assessment tools (n= 2,
3.8%). The use of a protocol to determine when patient transfer is
indicated was reported by 49 (54.4%) of all HSCT respondents,
nurses (n= 27, 54%) and physicians (n= 22, 55%). To this end,
written guidelines/SOPs for patient transfer to PICU were available
in 42 (46.7%) HSCT centers: nurses (n= 25, 50%) and physicians
(n= 17, 42.5%).
The majority of nurses (n= 40, 80%) and physicians (n= 27,

67.5%) of HSCT respondents used both written documentation
and oral communication (n= 67, 74.4% of total). Overall, half of
the HSCT respondents shared patient documentation within the
same electronic system as their PICU colleagues (n= 45, 50%),

143 respondents

138 respondents

3 double respondents
2 non medical respondents

125 respondents

13 questionnaires were 
incomplete

Fig. 1 Survey participation.
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Table 1. a Characteristics of respondents. b Characteristics of the respondents’ unit.

Questions Answers All respondents
(N= 125)

HSCT (N= 90) PICU (N= 35)

Nurse
(N= 50)

Physician
(N= 40)

Nurse
(N= 19)

Physician
(N= 16)

a

Age Median [IQR] 48 [40–55] 46.5
[39–53.8]

53.5 [46–57] 40
[35–43.5]

49 [41.8–51]

Working experience (in years) Median [IQR] 16 [10–21] 15.5
[10.2–21]

20 [15–25] 10 [5.5–15] 16 [9.8–20]

1–5 14 (11.2) 5 (10) 2 (5) 5 (26.3) 2 (12.5)

5–10 20 (16) 8 (16) 4 (10) 5 (26.3) 3 (18.8)

10–40 91 (72.8) 37 (74) 34 (85) 9 (47.4) 11 (68.8)

Gender Female 84 (67.2) 45 (90) 21 (52.5) 13 (68.4) 5 (31.3)

Male 41 (32.8) 5 (10) 19 (47.5) 6 (31.6) 11 (68.8)

Academic qualification Bachelor of Arts (BA) 32 (25.6) 18 (36) 1 (2.5) 10 (52.6) 3 (18.7)

Diploma+ Registred
Nurse (RN)

34 (27.2) 26 (52) 0 (0) 8 (42.11) 0 (0)

Master of Arts (MA) 7 (5.6) 5 (10) 1 (2.5) 1 (5.26) 0 (0)

Doctor of
Medicine (MD)

34 (27.2) 0 (0) 26 (65) 0 (0) 8 (50)

Doctor of
Philosophy (PhD)

18 (14.4) 1 (2) 12 (30) 0 (0) 5 (31.3)

Country European 118 (94.4) 47 (94) 38 (95) 18 (94.74) 15 (93.8)

Non-european 7 (5.6) 3 (6) 2 (5) 1 (5.26) 1 (6.2)

Q14. Are there nurses in your HSCT
(PICU) unit with PICU (HSCT)
training?

No 27 (54) 10 (52.6)

Yes 23 (46) 9 (47.4)

Q12. Does your hospital or service
require that all nurses caring for
hematology/oncology patients have
a training in Hematology
/HSCT care?

No 10 (20.4) 6 (50)

Yes 39 (79.6) 6 (50)

missing 1 7

Answers described as number (percentage) or median[IQR]

b

Q23. What is your age limit of your
pediatric HSCT (PICU) patients?

Combined pediatric/
adult

7 (5.6) 5 (10) 2 (5) 0 (0) 0 (0)

Up to 16 years 18 (14.4) 7 (14) 5 (12.5) 1 (5.2) 5 (31.3)

Up to 18 years 73 (58.4) 24 (48) 24 (60) 15 (79) 10 (62.5)

Young adults
(<24 years)

27 (21.6) 14 (28) 9 (22.5) 3 (15.8) 1 (6.2)

Q7. What kind of transplants are
performed in your unit?

Autologous+
Allogeneic

101 (84.2) 43 (86) 34 (85) 12 (80) 12 (80)

Allogeneic 15 (12.5) 7 (14) 3 (7.5) 3 (20) 2 (13.3)

Autologous 4 (3.3) 0 (0) 3 (7.5) 0 (0) 1 (6.7)

missing 5 0 0 4 1

Q18. How many HSCT beds does
your unit have?

median[IQR] 6.5 [6–10] 6 [4–8]

(range) (3–25) (2–20)

Q19. Is it a combined HSCT and
Hematology-Oncology unit?

No 22 (44) 19 (47.5)

Yes 28 (56) 21 (52.5)

Q24. In your hospital, where is the
PICU located in relation to the
HSCT unit?

It is in a different
building

19 (15.2) 7 (14) 9 (22.5) 0 (0) 3 (18.7)

It is in a different
hospital

5 (4) 0 (0) 1 (2.5) 3 (15.8) 1 (6.3)

On a different floor 91 (72.8) 40 (80) 24 (60) 16 (84.2) 11 (68.7)

On the same floor 10 (8) 3 (6) 6 (15) 0 (0) 1 (6.3)

Answers described as number (percentage) or median [IQR]
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being the majority of the physicians (n= 24, 60%) and less than
half of nurses (n= 21, 42%).
Fifty-six (62.2%) HSCT respondents reported that they had no

specific structured checklist for patient transfer to the PICU. Of the
respondents that did employ a structured checklist (n= 34,
37.8%), checklists included information such as: reason for transfer
(n= 27, 81.8%), disease diagnosis (n= 26, 78.8%), type of
transplant (n= 25, 75.8%), date of transplant (n= 25, 75.8%),
information on medication and nutrition (n= 28, 84.9%), presence
and type of central venous catheter (n= 27, 81.8%), and the name
of the family caregiver (n= 19, 57.6%).

Communication
Several questions were dedicated to the communication between
the HSCT and PICU teams in order to understand the character-
istics and barriers of the transfer situation (Table 3). Overall, the
communication between the HSCT and PICU units were described
as good by most respondents (n= 79, 64.8%). Almost one third
(n= 34, 27.9%) suggested communication is in need of improve-
ment, with a few respondents describing communication as poor
(n= 9, 7.4%) (Fig. 2).
More than half (n= 70, 56%) of all respondents indicated no

barriers in the handover process. The perceived barriers that were
identified related mainly to the organization (n= 17, 36.2%), such
as different electronic or medication systems, isolation, and
hygiene rules, communication (n= 10, 21.3%) or knowledge
(n= 9, 19.2%), and to a lesser extent to timing of transfer (n= 7,
14.9%) or PICU capacity (n= 4, 8.5%). Good communication often
corresponded with an absence of perceived barriers in the transfer
process (n= 54, 43.2%).
Once the patient was admitted to the PICU, the majority of

HSCT nurses (n= 31, 62%) reported that they do not enter the
PICU and do not have daily rounds with the PICU nurses. The HSCT
nurses who enter the PICU do so whenever needed (n= 10,
58.8%) or once a day (n= 7, 41.2%). In contrast, all nurses reported
that the majority of HSCT physicians (n= 63, 91.3%) enter the
PICU, once a day (n= 51, 82.3%), whenever needed (n= 9, 14.5%),
and few on transfer only (n= 2, 3.2%) (Supplementary Table S4).
The indications for PICU rounds vary and are related in the
majority of all HSCT respondents to both patients and staff (n=
65, 77.4%). Reasons included amongst others: patient support
(n= 75, 89.3%), support of the family (n= 70, 83.3%), and support
of the PICU nurses (n= 52, 61.9%). However, the majority of HSCT
nurses (n= 36, 81.8%) indicated that the administration of

chemotherapy and medications, was mainly the obligation of
the HSCT nurse (n= 29, 42%) less by the PICU nurse (n= 26,
37.7%) (Supplementary Table S3).
Daily multidisciplinary discussions between HSCT and PICU

were reported by the majority (n= 24, 60%) of HSCT physicians
but only by a third of the HSCT nurses (n= 15, 32.6%); discussions
that accrue whenever needed were reported by a third of all HSCT
participants (n= 31, 36.1%) (Supplementary Table S3).

Perceived improvements for communication
Respondents were asked to suggest ways to improve commu-
nication and patient transfer to PICU (Table 4). Overall, most
respondents (n= 89, 71.2%) thought that a structured checklist for
patient transfer would be helpful. Almost all PICU nurses (n= 18,
94.7%) and physicians (n= 15, 93.8%) indicated this checklist as a
good improvement, compared to 64% (n= 32) and 60% (n= 24)
of the HSCT nurses and physicians, respectively. Half (n= 66,
52.8%) of the respondents indicated that HSCT training for PICU
nurses could improve communication and patient transfer. Of
note, this improvement was supported by more than half (n= 11,
57.9%) of the PICU nurses surveyed. Half of PICU nurses (n= 10,
52.6%) indicated that HSCT nurses should follow up patients while
in the PICU, while fewer HSCT nurses thought this necessary (n=
19, 38%). Nearly half of HSCT nurses (n= 23, 46%) answered that
PICU training for HSCT nurses would improve communication, but
only few (n= 4, 2%) of PICU nurses thought this would help. The
minority (n= 45, 36%) of all respondents indicated that HSCT
training for PICU physicians could improve the communication.
Overall, respondents (n= 74, 59.2%) indicated that structured
meetings between HSCT and PICU nurses could improve the
communication. Nearly half of all respondents (n= 59, 47.2%)
indicated that structured meetings between HSCT and ICU
physicians could improve communication as well. PICU physicians
placed most trust in structured meetings between either HSCT
and PICU nurses or HSCT and PICU physicians as a means to
improve the communication (Table 4).

DISCUSSION
To our knowledge, this is the first multicenter survey evaluating
the views of both pediatric HSCT and PICU nurses and physicians
on patient transfer to the PICU – including the complications
requiring patient transfer, communication between the teams and
perceived barriers for a safe transfer. This approach gives a more

Table 2. Complications requiring transfer to the PICU.

Q28. In your experience, what are the
complications requiring tranfer to ICU?

Answers All respondents
(N= 125)

HSCT (N= 90) PICU (N= 35)

Nurse
(N= 50)

Physician
(N= 40)

Nurse
(N= 19)

Physician
(N= 16)

Renal failure. Need for dialysis/
hemofiltration

No 38 (30.4) 16 (32) 13 (32.5) 7 (36.8) 2 (12.5)

Yes 87 (69.6) 34 (68) 27 (67.5) 12 (63.2) 14 (87.5)

Need for CPAP No 55 (44) 24 (48) 17 (42.5) 9 (47.4) 5 (31.3)

Yes 70 (56) 26 (52) 23 (57.5) 10 (52.6) 11 (68.8)

Need for invasive ventilation No 6 (4.8) 1 (2) 1 (2.5) 3 (15.8) 1 (6.3)

Yes 119 (95.2) 49 (98) 39 (97.5) 16 (84.2) 15 (93.8)

Severe Sepsis/Septic shock No 28 (22.4) 16 (32) 11 (27.5) 1 (5.3) 0 (0)

Yes 97 (77.6) 34 (68) 29 (72.5) 18 (94.7) 16 (100)

Need for pharmacological support of the
circulation (dopamine, milrinone, etc)

No 30 (24) 18 (36) 8 (20) 3 (15.8) 1 (6.3)

Yes 95 (76) 32 (64) 32 (80) 16 (84.2) 15 (93.8)

Neurological problems No 60 (48) 24 (48) 24 (60) 8 (42.1) 4 (25)

Yes 65 (52) 26 (52) 16 (40) 11 (57.9) 12 (75)

Answers described as number (percentage)
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complete picture of the transfer situation. The main findings of our
study emphasize the differences and similarities between HSCT
and PICU personnel views on 1) the complications that require
transfer, 2) the perceived barriers to the safe transfer process, and
3) the communication between the teams and the perceived ways
for improvement.
Previous literature described outcomes of patients transferred

to PICU [6, 15–17] or discharge from the unit [18–20] as well as
nurses’ handover of patients into the ICU [21]. Our study adds to
this knowledge with details on different views between respon-
dents of HSCT and PICU teams and insight into perceived barriers.
Different views between the teams were noted on the need for
transfer in patients with severe sepsis in need of pharmacological
support. Almost all PICU nurses and physicians and HSCT
physicians indicated that in that case patients should be
transferred but only 64% of HSCT nurses indicated that transfer
is needed. Maybe part of it could be explained by the structure of
the HSCT unit and the agreement between HSCT unit and PICU as
which medication and treatments could be given and where. In
the absence of literature, we believe from our experience that the
different views on the complications requiring patient transfer to
the PICU could be explained by the fact that PICU teams mainly

treat the more complicated patients who could no longer be
treated by the HSCT unit and needed PICU support. HSCT
personnel are accustomed to relatively ill patients during a HSCT
trajectory that are being treated at the HSCT unit with
complications such as severe sepsis or septic shock. It is possible
that PICU teams are not aware of that situation and this can
explain some of the differences between the HSCT and PICU
teams regarding the complications that require transfer to the
PICU. Once a patient has been admitted to the PICU, most HSCT
nurses come to the PICU only when needed. This is in contrast to
the HSCT physicians who have daily rounds in the PICU as well as
daily multidisciplinary discussions between HSCT and PICU. HSCT
physicians remain responsible for the HSCT-related care, which
could explain this difference in daily PICU visits between
physicians and nurses. The nursing care is taken over by the PICU
nurse and the HSCT nurse is not responsible for the nursing care at
the PICU, except when their expertise was specifically requested.
Overall, communication between the HSCT and PICU units was

described as good by most of the respondents. Differences
between both teams were noted in the perceived improvements
for communication. Almost all PICU nurses and physicians
indicated that a structured checklist for patient transfer is an
improvement, although HSCT nurses and physicians placed less
trust in that tool. The Joint Accreditation Committee ISCT-Europe
& EBMT (JACIE) standards state that there shall be written
guidelines for communication, patient monitoring, and prompt
transfer of patients to an intensive care unit or equivalent when
appropriate (B2.8) [22]. Previous studies reported the need and
importance of a systematic structured handover [13, 23, 24] as the
Situation, Background, Assessment, Recommendation (SBAR)
system [25, 26]. A pre-Medical Emergency Team [27] could help
to improve communication and collaboration between HSCT and
PICU teams and possibly reduce the number of required transfers
to the PICU.
Others validated the importance of using a checklist for transfer

of patient information [28] as focused uniformity of information
prevents the omission of data [29] and promotes patients safety.
Other ways to improve the communication, as suggested by
survey respondents, was training for HSCT and PICU nurses as well
as HSCT training for the PICU physicians. Half of the respondents
agreed that HSCT training for PICU nurses would improve the
communication but only 36% training for the PICU physicians.

1.0
Good
Need for improvment
Poor

60%

29%

10%

23%

3%

58%

32%

11%
6%

31%

63%

74%0.8

0.6

0.4

0.2

0.0
BMT nurse BMT physician PICU nurse PICU physician

Fig. 2 Perception of communication between HSCT and PICU units.

Table 4. How to improve communication and patient transfer.

Q46. In order to improve the communication
and the transfer of the patientsto the ICU,
what would be helpful in your opinion?

Answers All respondents
(N= 125)

HSCT (N= 90) PICU (N= 35)

Nurse
(N= 50)

Physician
(N= 40)

Nurse
(N= 19)

Physician
(N= 16)

A structured checklist for patient transfer No 36 (28.8) 18 (36) 16 (40) 1 (5.3) 1 (6.3)

Yes 89 (71.2) 32 (64) 24 (60) 18 (94.7) 15 (93.8)

HSCT training to the PICU nurses No 59 (47.2) 23 (46) 20 (50) 8 (42.1) 8 (50)

Yes 66 (52.8) 27 (54) 20 (50) 11 (57.9) 8 (50)

HSCT nurse that will continue to follow the
patient while in the PICU

No 81 (64.8) 31 (62) 28 (70) 9 (47.4) 13 (81.3)

Yes 44 (35.2) 19 (38) 12 (30) 10 (52.6) 3 (18.8)

PICU training to HSCT nurses No 82 (65.6) 27 (54) 29 (72.5) 15 (79) 11 (68.8)

Yes 43 (34.4) 23 (46) 11 (27.5) 4 (21.1) 5 (31.3)

Structured meetings between HSCT &
PICU nurses

No 51 (40.8) 19 (38) 22 (55) 9 (47.4) 1 (6.3)

Yes 74 (59.2) 31 (62) 18 (45) 10 (52.6) 15 (93.8)

HSCT training for PICU physicians No 80 (64) 36 (72) 23 (57.5) 15 (79) 6 (37.5)

Yes 45 (36) 14 (28) 17 (42.5) 4 (21.1) 10 (62.5)

Structured meetings between HSCT & PICU
physicians

No 66 (52.8) 31 (62) 21 (52.5) 13 (68.4) 1 (6.3)

Yes 59 (47.2) 19 (38) 19 (47.5) 6 (31.6) 15 (93.8)

Answers described as number (percentage)
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Most physicians (HSCT & PICU) and PICU nurses did not support
ICU training for HSCT nurses. We believe from our experience that
those differences between the teams could be explained by the
fact that PICU and HSCT are unique professions that require
special skills, expertise and training. From a practical point of view,
PICU care can only be provided at the PICU because of facilities,
technique and skilled personnel. For HSCT patients who need to
be treated at the PICU, the HSCT care needs to be continued as
well. HSCT care is complex, non-standard care and therefore we
believe it is reasonable for PICU personnel to receive specific
training on this specific type of care.
Next to differences in perceived improvements for commu-

nication, we also observed differences in perceived barriers for
communication that were related mainly to the organization, e.g.,
different electronic and medication systems, isolation and hygiene
rules, communication and knowledge, and to a lesser extent PICU
capacity. Despite experiencing inter-professional communication
as satisfactory, it could be worthwhile to evaluate potential
existing barriers especially the structural differences that were
identified.
This multicenter study presents views from both nurses and

physicians from HSCT units and PICU on patient transfer,
providing a detailed picture of the transfer situation. It has to be
noted here that a smaller numbers of PICU participants, compared
with HSCT participants was included in this survey. This could be
due to the fact that at time of the survey, no list of PICUs in Europe
regularly treating children after HSCT was available. Therefore it
was decided to use snowball sampling in order to increase the
number of PICU participants. Instead, the HSCT participants were
asked to invite their PICU contacts to participate.
In conclusion, effective communication is a vital factor in

providing safe patient care. This study is a first to present an
overview of the communications and perceived barriers between
HSCT and PICU units. Overall there is good communication
between HSCT and PICU units although barriers and differences
have been noted between physicians and nurses HSCT and PICU
staff. Based on our findings, we recommend that HSCT units use a
structured and detailed checklist ensuring that all key principles
are adhered, for a safe transfer of the patient to the PICU. As well
as providing HSCT training for PICU personnel and setting-up
structured meetings between the HSCT and PICU nurses (Fig. 3).
These suggestions for improvements will support the safety of the
transition and the continuity of care of our pediatric HSCT
patients.
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