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ABSTRACT
Introduction  Thyroid disorders are commonly 
concomitant with premature birth; however, indications 
to start therapy remain unclear due to lack of gestational 
age-specific reference ranges and thyroid ultrasound 
nomograms. We aim to evaluate the age-specific 
correlation between circulating free thyroxine (FT4) 
and thyrotropin stimulating hormone (TSH) levels and 
ultrasound thyroid volume to assist identify infants 
requiring thyroid hormone replacement therapy.
Methods and analysis  This is an observational, prospective, 
single-centre study that will include 200 preterm infants born 
between 24 and 32 weeks of gestational age, without any 
congenital diseases or malformation that may affect thyroid 
function. Venous blood will be obtained in infants at 14–21 
days of life, and at 32 and 36 weeks of postconceptional 
age (PCA) to measure FT4 and TSH concentrations. Thyroid 
ultrasound will be performed at 32 and 36 weeks of PCA. 
Relevant outcomes will include determination of FT4 and TSH 
values and ultrasound thyroid volume for preterm infants born 
at 24–28 weeks of gestation and 29–32 weeks of gestation. 
Correlations among circulating hormone concentrations and 
thyroid volumes with the head circumference and body mass 
will also be determined.
Ethics and dissemination  The Ethics Committee of the 
Medical University of Warsaw has approved the study protocol 
prior to recruitment (KB44/2019). Informed consent will be 
obtained from caretakers of preterm infants at the time of 
enrolment. Consent for participation in the study can be 
withdrawn at any time, without consequences and without 
obligation to justify the decision. All data will be stored in a 
secure, password-protected Excel file that is only accessible to 
researchers involved in the study. Findings will be published in 
a peer-reviewed journal and disseminated at relevant national 
and international conferences.
Trial registration number  NCT04208503.

INTRODUCTION
Congenital hypothyroidism (CH) is a serious 
endocrinological thyroid disorder and the 
most common preventable cause of mental 

retardation.1 Early diagnosis and treatment 
of CH can help prevent neurodevelopment 
disability and improve long-term outcomes.2

Thyroid disorders are commonly concom-
itant with prematurity.3 4 The increasing inci-
dence of preterm deliveries (and increased 
survival of preterm neonates), along with 
improved screening for CH, likely accounts 
for the higher incidence of hypothyroidism 
detected in infants. Preterm infants may 
be more susceptible to thyroid disorders 
for several reasons, including immaturity 
of the hypothalamopituitary-thyroid axis, 
non-thyroidal illness, impaired synthesis 
and metabolism of thyroid hormones, and 
administration of medications (eg, dopamine 
or steroids).2–5 Moreover, the incidence of 

Strengths and limitations of this study

	► This study will evaluate the correlation between thy-
roid hormone levels and ultrasound thyroid volume 
in preterm infants via the prospective collection of 
data and the inclusion of an adequate number of pa-
tients to assure statistically powered data.

	► The study is unique as it combines thyroid ultra-
sound with blood tests to assist neonatologists in 
the decision to initiate thyroid hormone replacement 
therapy in preterm infants.

	► Our results should inform the use and interpretation 
of thyroid ultrasound in vulnerable preterm infants.

	► A limitation of the study is the potential biases that 
could arise due to missing data, for example, due to 
medical treatment that contradicts blood collection 
and/or thyroid ultrasound.

	► Another limitation is that the analysis will be limited 
to the variables collected in the observational data 
set, and therefore, there is potential bias due to im-
portant unmeasured variables.
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a temporary form of hypothyroidism, termed transient 
prematurity hypothyroxinemia, is higher among preterm 
neonates than in the general population. Transient 
prematurity hypothyroxinemia is defined as a tempo-
rary reduction in free thyroxine (FT4) values without 
an increase in thyrotropin stimulating hormone (TSH) 
values and might be associated with neurocognitive retar-
dation of preterm infants.4 Therefore, neonatologists are 
increasingly aware of the importance of diagnosing and 
treating thyroid dysfunction in preterm infants.

Unfortunately, thyroid disorders are often unrec-
ognised in preterm infants, likely due to the delay in the 
elevation of TSH concentration after delivery.2 5 Although 
TSH concentrations increase from 2 to 6 weeks of life, the 
time for TSH elevation can vary. Indeed, McGrath et al2 
reported that 50.9% of preterm infants born at <33 weeks 
of gestation who were diagnosed with hypothyroidism 
had a delayed TSH elevation. Kaluarachchi et al5 found 
that delayed TSH elevation in preterm infants born 
at <30 weeks of gestation was more frequently associated 
with multiple gestations, small weight for gestation age 
and a lower 5 min Apgar score. To overcome this issue 
of delayed TSH elevation, both European and American 
guidelines recommend a repeated screening test for 
hypothyroidism in preterm neonates. European guide-
lines recommend that the test should be repeated 2 weeks 
after the first screening (or in the second week of life), 
while the American Academy of Paediatrics advocates 
its repetition between the second and the sixth weeks of 
life.3 However, the optimal timing of blood sample collec-
tion for hypothyroidism assessment in preterm infants 
remains highly debated.

The indications to start therapy for hypothyroidism in 
neonates also remain unclear due to the lack of gesta-
tional age-specific reference ranges and nomograms of 
thyroid function.6 Kilchemmann et al7 reported significant 
differences between the average FT4 values according to 
gestational age ranges but found no differences in TSH 
levels. The observed lack of benefits of thyroid hormone 
replacement therapy in preterm infants may reflect 
the lack of appropriate reference ranges for thyroid 
hormone levels in this population. Indeed, no universal 
repeat screening protocol for assessing thyroid disorders 
is currently available,3 and there are no clear guidelines 
for assessing thyroid volume in preterm infants. There-
fore, novel methods of assessing thyroid function are 
being sought.

Ultrasound may help determine the anatomy and 
function of the thyroid gland in infants.1 In particular, 
ultrasound assessment of thyroid volume in neonates 
could be used to detect thyroid dysfunction. Apart from 
thyroid volume, the examination also provides informa-
tion on the location and structure of the gland. However, 
it is important to note that although ultrasonography is 
useful for determining the presence or absence of the 
thyroid gland in the normal location, the diagnosis of 
hypertrophy or hypoplasia requires further examina-
tion.8 Nonetheless, as ultrasound is a simple, non-invasive 

and repeatable examination, we propose it should be 
included as a standard examination in the initial diagnosis 
in neonates with abnormal results of screening tests for 
hypothyroidism. Indeed, the guidelines on CH from the 
European Society for Paediatric Endocrinology recom-
mend performing imaging studies in order to determine 
a specific aetiology.9

Although significant differences in mean thyroid 
volume have been detected on ultrasound according to 
gestational age,10 thyroid ultrasound normative data for 
neonates are currently unavailable. Therefore, deter-
mining ultrasound thyroid volumes could allow us to 
objectively identify a gland as normal, small or enlarged. 
Such data, combined with age-specific thyroid hormone 
values, could be used to assist neonatologists in more 
accurately interpreting thyroid hormone and ultrasound 
results in neonates.

Objectives
This study aims to find additional methods to assess the 
development and dysfunction of the thyroid gland in 
preterm infants. The primary objective is to determine 
FT4 and TSH values in preterm infants born at 24–28 
weeks of gestation and in those born at 29–32 weeks of 
gestation. We also plan to determine the thyroid volume 
via ultrasound for the two groups of preterm infants. 
Other objectives include assessing whether circulating 
FT4 and TSH concentrations correlate with thyroid 
volume and gestational age and determining the optimal 
age that correlates with the delayed elevation of TSH 
concentration.

METHODS AND ANALYSIS
Study design
This an observational, prospective, single-centre, cohort 
study that will include 200 preterm infants. Thyroid ultra-
sound and circulating FT4 and TSH measurements will 
be repeated at 32 and 36 weeks of postconceptional age 
(PCA). The schedule of assessment is shown in table 1. 
The study started in January 2020 and is due to be 
completed in December 2021. A schematic overview of 
the flow of participants through the study is presented in 
figure 1.

Study setting
Participants will be recruited among inpatients of the 
Neonatal and Intensive Care Department of the Medical 
University of Warsaw in Princess Anna Mazowiecka 
Hospital, Poland. In case of a low recruitment rate, other 
hospitals may be a source of patients.

Study population
The study will include 200 preterm infants born between 
24 and 32 weeks of gestation (estimated by ultrasound) 
at the Anna Mazowiecka Hospital or who are admitted 
to the neonatal intensive care unit (NICU) within 7 days 
of birth. The eligibility of prospective patients will be 
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determined by recruiting physicians who are familiar 
with the study protocol. Eligibility will initially be based 
on patients’ medical records. Recruiting physicians will 
collate further information related to the inclusion and 
exclusion criteria in an interview with the patient’s care-
givers, explain the study procedures to them and provide 
them with an information leaflet describing the study. The 
caregivers will then be requested to provide two copies of 
written informed consent. The patient’s case report form 
(CRF) will be prepared and filed, along with one copy 
of the informed consent. Information consent forms and 

information sheets will only be provided in Polish. The 
inclusion and exclusion criteria are listed in table 2.

Blood sample collection and laboratory analysis
Approximately 1 mL of blood will be collected and exam-
ined in the hospital laboratory to determine thyroid 
hormone concentrations during other routine blood 
tests. Serum concentrations of FT4 and TSH will be anal-
ysed by immunofluorescence assays using the Architect 
i1000SR (Abbott Diagnostics).

Table 1  Proposed schedule of enrolment, interventions and assessments

Study plan Birth 0–14 days 14–21 days 32 weeks PCA 36 weeks PCA

Anthropometry x x x

Medical history collection x

Mothers’ thyroid history x

Eligibility assessment x

Written parental consent x

Medications (dopamine, steroids) x

Enrolment x

Blood sample for TSH and FT4 analysis x* x x

Assessment of thyroid function x x x

AEs (thyroid-related disorders) x x x

SAEs (sepsis) x x x

Ultrasound of thyroid volume x x

*Only in the group born at 24–28 weeks of gestational age.
AE, adverse event; FT4, free thyroxine; PCA, postconceptional age; SAE, serious adverse event; TSH, thyrotropin stimulating hormone.

Figure 1  Flow of participants.
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Preterm infants will be divided into two groups: those 
born at 24–28 weeks of gestational age and those born at 
29–32 weeks of gestational age. In the group born at 24–28 
weeks of gestational age, venous blood will be obtained at 
14–21 days of life and 32 and 36 weeks of PCA. In the 
group born at 29–32 weeks of gestational age, the venous 
blood test will be done at 32 and 36 weeks of PCA.

Ultrasound examination
Thyroid ultrasound will be performed in preterm infants 
at 32 and 36 weeks of PCA. Ultrasound evaluation of the 
thyroid gland will be performed using the Philips HD XE 
system (Philips healthcare, Eidhoven, the Netherlands). 
The thyroid gland will be measured using a linear array 
transducer with the high-frequency probe L7-15 MHz. The 
volume of the thyroid gland is calculated by the formula 
for a prolate ellipsoid, where thyroid volume=length × 
breadth ×depth × π/6 (0.52).11 The total volume is calcu-
lated as the sum of the volume of the individual lobes. 
The isthmus will not be included since it is low in normal 
neonates.

Treatment or intervention
No study-related interventions are planned. All preterm 
infants will be treated according to current guidelines.

Protocol deviations due to concomitant treatment or disease
In case steroids or vasopressors are found to have been 
administered within 12 hours prior to the scheduled 
examination time, the examination time will be changed 
to another time or skipped.

Primary and secondary outcomes
The primary outcomes will include:
1.	 Determination of FT4 and TSH values at 14–21 days 

of life and 32 and 36 weeks of PCA in preterm infants 
born at 24–28 weeks of gestation.

2.	 Determination of FT4 and TSH values at 14–21 days 
of life and 32 and 36 weeks of PCA in preterm infants 
born at 29–32 weeks of gestation.

3.	 Determination of ultrasound thyroid volume at 32 and 
36 weeks of PCA in both groups of preterm infants (ie, 
those born at 24–28 weeks of gestation and those born 
at 29–32 weeks of gestation).

4.	 Evaluation of correlations between circulating thyroid 
hormone concentrations and thyroid volume.

Secondary outcomes will include:
1.	 Comparison of changes in FT4 evaluated at 32 and 36 

weeks of PCA in each group of preterm infants.
2.	 Comparison of changes in TSH evaluated at 32 and 36 

weeks of PCA in each group of preterm infants.
3.	 Analysis of TSH values over time (to determine the op-

timal time for TSH measurement).
4.	 Evaluation of changes in ultrasound thyroid volume 

examined at 32 and 36 weeks of PCA in each group of 
preterm infants.

5.	 Evaluation of the correlation between thyroid volume 
and circulating thyroid hormone concentrations with 
the head circumference and body mass at 32 and 36 
weeks of PCA.

Follow-up
The primary and secondary outcomes will be assessed 
during the study period. There will be no follow-up 
period.

Sample size
The size of the sample has been calculated so that the 
scope of the CI will not exceed±0.25 (with a 95% confi-
dence level and normal distribution assumption). With 
these assumptions and the variability specified in the 
preliminary study (SD of 0.115), the required number of 
patients is 85.

Data collection and management
The following baseline data will be collected in the hospital 
electronic database: gestational age of birth, sex, preg-
nancy status and thyroid treatment weight, Apgar score, 
concomitant treatment (steroids, dopamine), concomi-
tant disease (sepsis). As sepsis can affect thyroid function, 
all infants will be monitored throughout this study for 
this condition, which will be reported as an adverse event. 
The influence of sepsis on the study outcomes will subse-
quently be analysed.

An electronic CRF will be used for this study. For each 
subject enrolled, a CRF must be completed by the investi-
gator or a designated subinvestigator. This also applies to 
those subjects who fail to complete the study. If a subject 
withdraws from the study, the reason must be noted on 
the CRF. The CRF will be completed on an ongoing basis. 

Table 2  Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

	► Preterm infants born between 24 and 32 weeks of gestation 
(estimated by ultrasound)

	► Born in or admitted to the Neonatal Intensive Care Unit 
within 7 days of birth

	► Without congenital disease/malformation that may affect 
thyroid function

	► Signed informed parental consent

	► Preterm delivery <23 weeks of gestation or >32 weeks 
(estimated by ultrasound)

	► Major congenital abnormalities
	► Medications used after birth, including steroids or 
vasopressors (up to 12 hours after the end of treatment)

	► Positive maternal thyrotropin antibodies
	► Mother has thyroid disease treated with antithyroid drugs
	► Mother treated with amiodarone
	► Lack of parental consent
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CRF entries and corrections will only be performed by 
study site staff, authorised by the investigator.

For the purpose of verifying the compliance of the data 
recorded in the electronic database with the original 
source data, access to source documentation (medical 
and ultrasound records) will be open to the ethics 
committee and regulatory authorities. Responsibility for 
compliance will rest on the principal investigator. The 
electronic database will be consistent with the original 
source data. Checks for possible errors and inconsisten-
cies in the entered data will be carried out periodically.

Confidentiality
Complete patient and study information will be stored 
on a secure, password-protected Excel platform. Only 
researchers involved in the study will be provided with a 
personalised login and password to access the study infor-
mation. The statistical team will not have access to sensi-
tive data such as date of birth, address and contact details. 
All records relevant medical history, together with copies 
of ultrasound clips and radiology reports, will be stored 
separately in a locked file cabinet.

Statistical analysis
For establishing norms in the thyroid volume, the distri-
bution of this variable will be estimated for two groups of 
preterm infants. Based on these distributions, we will esti-
mate the percentiles of thyroid volume. Extreme values 
(eg, below the third percentile or above the 97th percen-
tile) will be treated as outliers. Comparisons of means of 
thyroid volume as well as thyroid hormone concentra-
tions will be conducted using Student’s t-test if normally 
distributed, or the Mann–Whitney U test if the data do 
not follow a normal distribution.

Pearson’s or Spearman’s correlations will be applied 
for evaluating relationships between the thyroid volume 
and hormone concentrations. A generalised estimating 
equations will also be performed to examine these 
relationships.

Inter-rater agreement coefficients (eg, Cohen’s Kappa) 
will be applied to evaluate agreement in the detection of 
hypothyroidism in infants of different age.

Evaluation of the influence of variables (eg, body 
weight, pregnancy age and pathological factors) on 
thyroid volume and hormone levels will be assessed using 
multiple regression analysis.

Statistical analysis will be carried out in R software, 
V.4.0.5 or later.

Monitoring and harms
This is a non-interventional, observational study with 
minimal study-related risk for the participant. The 
biological risk in this study is limited to repeated draws 
of small amounts of venous blood at 14–21 days of life 
and 32 and 36 weeks of PCA. To minimise local pain at 
the venepuncture site, the time of blood collection in the 
preterm infant will be correlated with the required TSH 

and FT4 control. Before the commencement of the study, 
the study team will be trained in good clinical practice.

There is no need for a data monitoring committee to be 
established as the trial complies with the standard care of 
very low birth weight infants. Any medical development, 
even of a potential causal character, will be treated as an 
adverse event (AE). We will record all AEs reported after 
the enrolment in the study until hospital discharge. The 
AEs to be recorded will be thyroid-related and include 
sepsis, treatment with steroids or dopamine. The elec-
tronic questionnaire will provide a list of anticipated 
thyroid-related AEs to be monitored.

Patient and public involvement
Neither parents of our patients nor the public were 
involved in the development of the research question, 
outcome measures or study design. We do not plan to 
include patients in the recruitment and conduct of the 
study. After completing the study, we will present our 
results to parents during our annual NICU Graduates 
Day.

Implications for practice
Our results should inform the use and interpretation of 
thyroid ultrasound in vulnerable preterm infants.

Ethics and dissemination policy
The Bioethical Committee of the Medical University of 
Warsaw has approved the study (KB44/2019). All signifi-
cant modifications to the protocol will be reported to the 
committee. Written informed consent will be obtained 
from all parents/caretakers of infants who are willing to 
participate in the study. The consent for participation in 
the study can be withdrawn at any time, without conse-
quences and without an obligation to justify the decision.

All deidentified data collected during the trial will be 
available. These documents will be accessible to anyone 
who provides a methodologically sound proposal imme-
diately following publication with no end date.

We plan to submit our findings to international peer-
reviewed journals and conferences (paediatric, endocri-
nological neonatal).

Acknowledgements  We thank Proper Medical Writing, Warsaw, for language and 
editorial assistance in preparing this manuscript.

Contributors  AM and RB conceptualised the study. AM wrote the first draft of the 
protocol. RB critically reviewed the protocol and accepted the final manuscript for 
submission. KK was collecting materials. All authors read and approved the final 
version.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting or dissemination plans of this research.

Patient consent for publication  Not required.

Provenance and peer review  Not commissioned; externally peer reviewed.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

b
y g

u
est

 
o

n
 S

ep
tem

b
er 18, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
30 D

ecem
b

er 2021. 
10.1136/b

m
jo

p
en

-2021-051097 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


6 Mikołajczak A, et al. BMJ Open 2021;11:e051097. doi:10.1136/bmjopen-2021-051097

Open access�

and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://​creativecommons.​org/​licenses/​by-​nc/​4.​0/.

ORCID iD
Renata Bokiniec http://​orcid.​org/​0000-​0002-​1164-​8406

REFERENCES
	 1	 Goldis M, Waldman L, Marginean O, et al. Thyroid imaging in infants. 

Endocrinol Metab Clin North Am 2016;45:255–66.
	 2	 McGrath N, Hawkes CP, Mayne P, et al. Optimal timing of repeat 

newborn screening for congenital hypothyroidism in preterm infants 
to detect delayed thyroid-stimulating hormone elevation. J Pediatr 
2019;205:77–82.

	 3	 Chaudhari M, Slaughter JL. Thyroid function in the neonatal intensive 
care unit. Clin Perinatol 2018;45:19–30.

	 4	 Vigone MC, Caiulo S, Di Frenna M, et al. Evolution of thyroid 
function in preterm infants detected by screening for congenital 
hypothyroidism. J Pediatr 2014;164:1296–302.

	 5	 Kaluarachchi DC, Colaizy TT, Pesce LM, et al. Congenital 
hypothyroidism with delayed thyroid-stimulating hormone elevation 
in premature infants born at less than 30 weeks gestation. J Perinatol 
2017;37:277–82.

	 6	 Oh KW, Koo MS, Park HW, et al. Establishing a reference range 
for triiodothyronine levels in preterm infants. Early Hum Dev 
2014;90:621–4.

	 7	 Kilchemmann F C, Román N A, Navarrete R M, et al. [Thyroid 
hormone Levels in very preterm neonates and extremely preterm]. 
Rev Chil Pediatr 2018;89:202–7.

	 8	 Ohnishi H, Inomata H, Watanabe T, et al. Clinical utility of thyroid 
ultrasonography in the diagnosis of congenital hypothyroidism. 
Endocr J 2002;49:293–7.

	 9	 Léger J, Olivieri A, Donaldson M, et al. European Society for 
paediatric endocrinology consensus guidelines on screening, 
diagnosis, and management of congenital hypothyroidism. J Clin 
Endocrinol Metab 2014;99:363–84.

	10	 Kurtoglu S, Ozturk MA, Koklu E, et al. Thyroid volumes in newborns 
of different gestational ages: normative data. Arch Dis Child Fetal 
Neonatal Ed 2008;93:F171.

	11	 Perry RJ, Hollman AS, Wood AM, et al. Ultrasound of the thyroid 
gland in the newborn: normative data. Arch Dis Child Fetal Neonatal 
Ed 2002;87:209F–11.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

b
y g

u
est

 
o

n
 S

ep
tem

b
er 18, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
30 D

ecem
b

er 2021. 
10.1136/b

m
jo

p
en

-2021-051097 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-1164-8406
http://dx.doi.org/10.1016/j.ecl.2016.02.005
http://dx.doi.org/10.1016/j.jpeds.2018.09.044
http://dx.doi.org/10.1016/j.clp.2017.10.005
http://dx.doi.org/10.1016/j.jpeds.2013.12.048
http://dx.doi.org/10.1038/jp.2016.213
http://dx.doi.org/10.1016/j.earlhumdev.2014.07.012
http://dx.doi.org/10.4067/S0370-41062018000200202
http://dx.doi.org/10.1507/endocrj.49.293
http://dx.doi.org/10.1210/jc.2013-1891
http://dx.doi.org/10.1210/jc.2013-1891
http://dx.doi.org/10.1136/adc.2007.130211
http://dx.doi.org/10.1136/adc.2007.130211
http://dx.doi.org/10.1136/fn.87.3.F209
http://dx.doi.org/10.1136/fn.87.3.F209
http://bmjopen.bmj.com/

	Age-­specific correlation between thyroid hormone concentrations and ultrasound thyroid volume for diagnosing thyroid dysfunction in preterm infants: a single-­centre, prospective, observational study protocol
	Abstract
	Introduction﻿﻿
	Objectives

	Methods and analysis
	Study design
	Study setting
	Study population
	Blood sample collection and laboratory analysis
	Ultrasound examination
	Treatment or intervention
	Protocol deviations due to concomitant treatment or disease
	Primary and secondary outcomes
	Follow-up
	Sample size
	Data collection and management
	Confidentiality
	Statistical analysis
	Monitoring and harms
	Patient and public involvement
	Implications for practice
	Ethics and dissemination policy

	References


