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ABSTRACT

Introduction Severe hyperbilirubinaemia in

newborns can be easily complicated by acute bilirubin
encephalopathy or even kernicterus, which could

lead to neurological sequelae or death. However,

there is no systematic study of the management of
severe hyperbilirubinaemia in China. The Neonatal
Severe Hyperbilirubinemia Online Registry study aims

to investigate the management of jaundice before
admission, risk factors and outcomes of severe
hyperbilirubinaemia in a real-world setting in China.
Methods and analysis This is a prospective, multicentre,
open, observational cohort study. From May 2020 to

April 2023, more than 2000 patients with neonatal

severe hyperbilirubinaemia from 13 tertiary hospitals in
Jiangsu Province will join the study. Demographic data
and treatment information will be collected from their
clinical data. Management measures for jaundice before
admission will be collected by the WeChat applet (called
‘Follow-up of jaundice’) after being provided by the
patient’s guardian using a mobile phone. Follow-up data
will include cranial MRI examination results, brainstem
auditory-evoked potential or automatic auditory brainstem
response, physical examination results and Griffiths
Development Scales-Chinese at the corrected ages of
3-6 months and 1 and 2 years. Results and conclusions
will be recorded using ‘Follow-up of jaundice.” In-hospital
outcomes, including severity of hyperbilirubinaemia
(severe, extreme, hazardous), acute bilirubin
encephalopathy (mild, moderate, severe) and survival
status (death or survival), will be collected at discharge.
Follow-up outcomes will include loss to follow-up, survival
status and kernicterus (yes or no) at 2 years. The research
will enhance our comprehensive knowledge of jaundice
management before admission, risk factors and outcomes
of severe hyperbilirubinaemia in China, which will
ultimately help to reduce the incidence of neonatal severe
hyperbilirubinaemia.

Ethics and dissemination Our protocol has been
approved by the Medical Ethics Committee of Nanjing
Maternity and Child Health Care Hospital. We will present
our findings at national conferences and peer-reviewed
paediatrics journals.

Trial registration number NCT04251286.

Strengths and limitations of this study

» The Neonatal Severe Hyperbilirubinemia Online
Registry is the first multicentre, prospective, open,
observational cohort study with a maximum follow-
up of 2 years in China.

» This is the first registry study aiming to systemati-
cally investigate the outcomes of patients with se-
vere hyperbilirubinaemia in a real-world setting in
China.

» For the first time, this study will investigate the im-
plementation of jaundice management measures
before admission for patients with severe hyperbili-
rubinaemia in China.

» It is possible that some participants will be lost to
follow-up because of the observational nature of
this study.

INTRODUCTION
Approximately 70% of healthy term and
late-preterm newborns have jaundice during
the first week of life.! Hyperbilirubinaemia
without standardised monitoring and
treatment may rapidly develop into severe
hyperbilirubinaemia, and bilirubin-induced
neurotoxicity usually results in acute bili-
rubin encephalopathy (ABE) or kernicterus,
leading to neurological sequelae or death.?
Severe hyperbilirubinaemia and its complica-
tions have been reported in most areas of the
world, such as Asia, Africa, the Middle East,g_6
Australia’ and the USA.® Mortality due to
severe hyperbilirubinaemia has attracted the
attention of researchers. The Global Burden
of Disease 2016 study reported that neonatal
jaundice ranks seventh and ninth globally for
all causes of death for early (0-6days) and
late (7-27 days) newborns, respectively.” '
Many countries have realised the damage
of severe hyperbilirubinaemia and its compli-
cations, but only a few countries have estab-
lished a national-level registry to determine
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the causes and definite prognosis. In 2009, the USA
released a report of the kernicterus pilot registry, which
indicated that the main cause of kernicterus is the failure
to detect high-risk infants earlier. No case of kernicterus
in healthy infants has been reported when total serum
bilirubin (TSB) levels are <20 mg/dL (342 pmol/L).*" In
2012, because 11 cases of kernicterus in term infants were
reported over the course of 10 years, the Italian Society
of Neonatology decided to develop the national registry
of kernicterus and hyperbilirubinaemia for newborns.'
Furthermore, after the establishment of the online regis-
tration of neonatal jaundice in Turkey, a prospective
study of healthy infants indicated that 13 (0.23%) had
ABE, including two patients who died during hospitalisa-
tion and others with posticteric sequela at 3 months after
discharge."”

In China, there has been no comprehensive study of
the causes and outcomes of severe hyperbilirubinaemia.
A multicentre retrospective study published in 2012
showed that only 223 cases of 348 children with bilirubin
encephalopathy or kernicterus were followed up; of these
children, 36 died.'"* A large number of missing cases
without follow-up rendered the prognosis analysis incom-
plete. Additionally, China issued The Experts Consensus
on the Management of Neonatal Hy;berbilirubimmu'a,15 which
formulated the management of jaundice after discharge
from delivery institutions. At the same time, our team
established and validated a risk stratification model
for predicting hyperbilirubinaemia after discharge of
healthy term and late-preterm infants.'® These measures
were hoped to reduce the incidence of severe hyperbili-
rubinaemia, ABE and kernicterus through standardised
management. However, little research has systematically
investigated the completion of management measures for
jaundice before admission and the risk factors for infants
with severe hyperbilirubinaemia in China, and these
are very important for reducing the incidence of severe
hyperbilirubinaemia.

Knowledge of the management measures for jaundice
before admission, risk factors and outcomes of severe
hyperbilirubinaemia are not comprehensive in the real-
world setting in China. Accordingly, we designed a multi-
centre, prospective, open, observational cohort study to
investigate these factors in a real-world setting in Jiangsu
Province to help reduce the incidence of severe hyperbili-
rubinaemia, ABE and kernicterus. Furthermore, we estab-
lished the Neonatal Severe Hyperbilirubinemia Online
Registry and ‘Follow-up of jaundice’ (WeChat applet) to
achieve these goals.

OBJECTIVE
The primary objective of the registry is to investigate the
comprehensive prognosis of infants with severe hyperbili-
rubinaemia at the corrected age of 2 years in a real-world
setting in Jiangsu Province.

Secondary objectives of this project will be to: inves-
tigate the implementation of jaundice management

Patients with neonatal jaundice admitted to the Exclusion criteria: .
participating units screened for inclusion 1. Newa)rn with a
gestational age <35
l weeks;

2. Less than 1 follow-up
examination;
Cholestatic  jaundice

Inclusion criteria: 1. Healthy newborns with gestational age > 35
weeks and birth weight > 2000g; 2. Hospitalised for neonatal

hyperbilirubinaemia; 3. TSB > 342umol/L at admission or (eg. biliary atresia),

exchange transfusion; 4. Informed consent has been obtained. serious  genetic  and

l metabolic diseases,
other conditions that

cause encephalopathy

such as family history

of  epilepsy, brain

tumour, etc.;

Refusal to consent.

To collect data by Neonatal Severe Hyperbilirubinaemia
Online Registry and “Follow-up of Jaundice”

TSB is at a level of exchange 4.
transfusion

survival status

severity of

| In-hospital outcomes hyperbilirubinaecmia

l

| Follow-up 1: at corrected age of 3-6 months

|

| Follow-up 2: at corrected age of 1 year |

I

| Follow-up 3: at corrected age of 2 years |

I

Follow-up outcomes

acute bilirubin
encephalopathy (ABE

lost follow-up

kernicterus or not

Figure 1 Flow chart of the study process to determine
the causes, management and outcomes of severe
hyperbilirubinaemia. TSB, total serum bilirubin.

measures before admission for patients with severe hyper-
bilirubinaemia; analyse risk factors for extreme hyperbil-
irubinaemia (TSB level 2427 pmol/L) because an infant
with this degree of jaundice is thought to be at high risk
for kernicterus”; and assess the clinical outcome at 2
years of corrected age of cases treated with and without
exchange transfusion when TSB is at the threshold level.

METHODS
Study design
This study is a multicentre, prospective, open, observa-
tional cohort study that will be conducted from May
2020 to April 2023. More than 2000 patients with severe
hyperbilirubinaemia will be recruited from 13 partici-
pating hospitals. Follow-up for a maximum of 2 years will
be performed after discharge of all enrolled infants. The
protocol has been approved by the local and regional
ethics committee at the coordinating centre. All partici-
pating hospitals will be asked to treat patients according
to Management of Hyperbilirubinemia in the Newborn Infant
35 or More Weeks of Gestation by the American Academy of
Pediatrics.'® Figure 1 is a summary of the study process.
Nanjing Maternity and Child Health Care Hospital
designed and launched the study. It is the coordinating
centre and the affiliation of the promoter (ZY) and
coordinator and primary investigator (QL). To improve
the universality of the results, an additional 12 centres
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across Jiangsu Province have been invited to participate
in the study, and each centre has more than 2000 births
each year and extensive experience in the treatment of
neonatal severe hyperbilirubinaemia and exchange trans-
fusion. A primary data collection recorder (newborn
paediatrician) and a data checker (newborn paediatri-
cian) were appointed at each participating centre. We
warmly welcome centres that meet the relevant standards
to join the study during the recruitment stage because
of the open nature of the study. We drafted this protocol
adhering to the Standardized Protocol Items: Recom-
mendations for Observational Studies statement (online
supplemental file 1).

Patient and public involvement

Patients and the public did not participate in the study
design. Patients will participate in the recruitment stage
of the study. Participation is entirely voluntary. The study
results will be disseminated to guardians and the public
through public health education and neonatal jaundice
academic conferences.

Participants

Thirteen hospitals have formed a multicentre research
cooperation group for severe hyperbilirubinaemia in
Jiangsu Province. All infants with severe hyperbiliru-
binaemia admitted to these hospitals from 1 May 2020 to
30 April 2023 will be selected for analysis. Clinical prac-
tice will not be affected by patients who refuse to partici-
pate in or withdraw from the study.

Criteria

Inclusion criteria are as follows:

1. Healthy newborn with a gestational age 235 weeks and
birth weight 22000 g.

2. Hospitalised for neonatal hyperbilirubinaemia.

3. TSB 2342 pmol/L at admission or exchange transfu-
sion.

4. Informed consent has been obtained.

Exclusion criteria are as follows:

1. Newborn with a gestational age <35 weeks.

2. Less than one follow-up examination.

3. Cholestatic jaundice (eg, biliary atresia), serious genet-
ic and metabolic diseases, other conditions that cause
encephalopathy such as family history of epilepsy,
brain tumour, and so on.

4. Refusal to consent.

Standardisation of definitions of essential variables

Definitions of commonly reported essential variables
were standardised. Severe hyperbilirubinaemia was
defined when the peak value of TSB was 2342 pmol/L
or exchange transfusion.'" The severity of hyperbiliru-
binaemia was classified as follows: severe, TSB levels 2342
pmol/L (20 mg/dL); extreme, TSB levels 2427 pmol/L
(25 mg/dL); and hazardous, TSB levels 2513 pmol/L
(30 mg/dL).19 ABE was used to describe the acute clin-
ical symptoms of bilirubin neurotoxicity during the first
few weeks after birth,'” including mild (poor feeding,

lethargy and tone abnormalities), moderate (high-
pitched cry, irritability and increasing hypertonia) and
severe (deep stupor, apnoea, inability to feed, fever, retro-
collis, opisthotonos and obtundation).'” The bilirubin-
induced neurological dysfunction (BIND) score is used
to describe the progression of ABE: scores 1-3, mild ABE;
scores 4—6, moderate ABE; and scores 7-9, severe ABE.'!'?%
Kernicterus is described as chronic neurological sequelae
induced by bilirubin toxicity'®; this definition, which
we made minor changes to, was taken from the study
by Sgro et al*' Infants are diagnosed with kernicterus if
they satisfy either of two definitions. The first definition
is a history of severe hyperbilirubinaemia as a newborn
(TSB level at admission =324 pmol/L (20 mg/dL) or
exchange transfusion) and at least two of the following
neurological sequelae: extrapyramidal disorders (eg,
athetosis, dystonia); other movement disorders (hypo-
tonia or spasticity); gaze abnormalities; sensorineural
hearing loss; intellectual deficits; and enamel dysplasia.
The second definition included a history of severe hyper-
bilirubinaemia as a newborn (TSB level at admission 2324
pmol/L (20 mg/dL)) and abnormal MRI results defined
as bilateral lesions of the basal ganglia/midbrain (globus
pallidus and subthalamic nucleus). Corrected age: for
each preterm infant, the corrected age is calculated by
subtracting the number of weeks of preterm birth from
the chronological age after birth (40 weeks minus actual
gestational age).? Sepsis: it is defined as confirmed sepsis
(culture positive) or clinical sepsis (culture negative, but
other infection indicators are elevated, such as white cell
count, immature to total neutrophil ratio, C-reaction
protein, procalcitonin, and so on), and treatment with
antibiotics throughout the course."" Haemolytic disease:
haematocrit £40% (anaemia) within 2 weeks, increased
reticulocyte count and corroborating signs such as posi-
tive direct antiglobulin test (DAT)."" Dehydration: birth-
weight loss 215% and/or serum sodium >150 mmol/L on
admission.""

Informed consent

Written informed consent will be obtained from the
patients’ guardians. This study complies with the Decla-
ration of Helsinki.

Data collection and management

This study will recruit patients in a prospective manner,
and the recruitment phase is expected to be closed in
2023. Each participating centre and its patients have
unique identification numbers. Data collection for this
study will be performed online in two parts. Demo-
graphic, diagnosis, treatment and discharge information
will be collected based on the Neonatal Severe Hyperbil-
irubinemia Online Registry using the online database of
Ningbeixin newborn homogeneity collaborative research
platform (https://www.ningbx.com/), which has been
established by our collaboration group. Furthermore,
data collection is the standard of care for these patients.
All data in the online database will be entered by primary
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Table 1 Data collection by ‘Follow-up of jaundice’
Hospitalisation Follow-up 1: corrected Follow-up 2: corrected Follow-up 3: corrected
Data period age, 3-6 months age, 1 year age, 2 years
Management before admission +/
Cranial MRI \ \ * *
BAEP or AABR \ \ N
aEEG \ * * *
Physical examination L L L \
GDS-C* * \

VRequired. *If applicable.

AABR, automatic auditory brainstem response; aEEG, amplitude-integrated electroencephalogram; BAEP, brainstem auditory-evoked

potential; GDS-C, Griffiths Development Scales-Chinese.

data collection recorders who have been trained to
perform database entry and have obtained entry quali-
fications; the data checker will regularly perform quality
control and provide feedback regarding the data. The
online database can modify and update the information
in a timely manner, and it can export the data for quality
control and statistical analysis in real time. Further-
more, the cooperation group developed the ‘Follow-up
of jaundice’ (WeChat applet) for patients with severe
hyperbilirubinaemia; this can more accurately collect the
management information for jaundice before admission
and the examination results during follow-up (table 1).
This appletis divided into the physician port and guardian
port; the guardian can provide information using the
guardian port of a mobile phone under the guidance of a
physician. If the guardian fails to provide results using the
applet when the child is 2 years old, then we will perform
a telephone interview. All of these measures will ensure
the authenticity of the data and increase the participation
of the guardians. Furthermore, the data are inter-related
and shared to reduce input errors. Online supplemental
file 2 describes the specific process. We recommend that
hospitals with equipment and conditions perform brain-
stem auditory-evoked potential (BAEP) and cranial MRI
examinations during hospitalisation for infants with severe
hyperbilirubinaemia who meet the inclusion criteria, and
try to improve follow-up examinations according to the
plan after discharge. Medical insurance will cover part
of the cost of the examination during hospitalisation for
insurant.

The coordination centre will have access to the infor-
mation and data, which will be analysed and published
in an anonymised form. Additionally, the coordination
centre will ensure the management and operation of the
online registry and WeChat applet, as well as data secu-
rity. The data monitoring committee consists of the prin-
cipal investigator of the coordination centre and chief
investigators of 12 participating hospitals, and it will be
responsible for monitoring the conduct of the study to
ensure compliance with the study protocol. The data
monitoring committee will submit a modification plan
for the study design to the ethics committee, if necessary,

and implement the modification after approval. Quality
control and interim analyses meetings will occur regularly
during the study to assess the progress of the study and
whether there is any protocol deviation. The committee
is also responsible for other aspects, including recruit-
ment of participating hospitals, providing study materials,
organising training meetings, checking and analysing
data, and publishing study reports. The ethics committee,
which is independent of the sponsor and investigators,
will audit the conduct of the study annually.

Data elements

To achieve our goals, we have carefully designed an online

registry for neonatal severe hyperbilirubinaemia and

‘Follow-up of jaundice’ (WeChat applet) to collect neces-

sary information (online supplemental file 3), which will

include the following:

1. Admission process: birth hospital, birth time, admis-
sion mode (admission to rooming-in care, outpatient).

2. Perinatal information:

- Opbstetric information: mother’s name and mobile
phone number for follow-up use, fetal number, sex,
age, birth weight, head circumference, length, Ap-
gar score (1 min, 5 min, 10 min).

- Parents’ information: parents’ age, ABO blood type,
Rh blood type, education level and nationality.

- Perinatal situation: gravidity and parity history, deliv-
ery mode, maternal hypertension, diabetes, intrahe-
patic cholestasis during pregnancy, hypothyroidism
during pregnancy, number of children, photother-
apy or exchange transfusion of previous children.

3. Diagnosis of and treatment information for severe hy-
perbilirubinaemia:

- Basic information: name, date of admission, age at
admission, weight at admission and temperature at
admission.

- Pathogeny of hyperbilirubinaemia: infection (sepsis,
other inflammation such as pneumonia, TORCH in-
fection (Toxopasma, Rubellavirus, Cytomegalovirus,
Herpessimplxvirus), and so on), haemorrhagic dis-
eases (head haematoma, intracranial haemorrhage,
and so on), haemolytic diseases (ABO haemolysis,
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Rh haemolysis, glucose-6-phosphate dehydroge-
nase deficiency, and so on), others (ecchymosis of
skin, breast milk jaundice, dehydration, metabolic
acidosis, hypothyroidism, total parenteral nutrition-
related cholestasis, genetic factors).

- Examination indexes: DAT, total transcutaneous bil-
irubin at admission, the highest TSB value and time,
the start time and hours of phototherapy (bilirubin
is measured before the start of phototherapy; the
TSB is measured at admission, the transcutaneous
bilirubin value is measured at least twice a day in
the later stage and the TSB is measured when neces-
sary), direct bilirubin, alanine aminotransferase, as-
partate transaminase, albumin, haemoglobin, hae-
matocrit, the total times and hours of phototherapy,
exchange transfusion.

- Treatment data, including types of drugs, such as
antibiotics, intravenous immunoglobulin, albumin,
phenobarbital, and others.

- The BIND score: the scoring time and correspond-
ing scores.

- Management information regarding jaundice be-
fore admission: discharge time at delivery institu-
tion, jaundice education of guardian during preg-
nancy and before discharge, parents’ knowledge of
hyperbilirubinaemia hazards, outpatient follow-up
reminder from physicians before discharge accord-
ing to jaundice risk, follow-up methods for medical
reminders after discharge, whether the newborn is
followed up according to the requirements, admis-
sion mode during follow-up (follow-up according to
the plan, found by oneself, found by physicians on-
site, phone notification), the number of follow-up
visits between discharge from delivery institutions
and admission.

- Auxiliary examination information: BAEP or auto-
matic auditory brainstem response (AABR), cranial
MRI, amplitude-integrated electroencephalogram,
physical examination and Griffiths Development
Scales-Chinese (GDS-C).

- Discharge conditions: severity of hyperbilirubi-
naemia, bilirubin neurotoxicity, whether there are
symptoms of ABE at admission, the time of ABE
occurrence, time of discharge, weight at discharge,
prognosis at discharge (improved or cured, requir-
ing discharge, death due to hyperbilirubinaemia or
not), cost.

4. Follow-up examination: cranial MRI, BAEP or AABR
and physical examination results at the corrected age
of 3-6 months, BAEP or AABR and physical exam-
ination results at the corrected ages of 1 and 2 years,
GDS-C at the corrected age of 2 years (table 1).

5. Follow-up conclusion: this is an important part of the
diagnosis of kernicterus; therefore, it should be com-
pleted after 18-24 months of follow-up. It includes
loss to follow-up, evaluation date, kernicterus catego-
ry, kernicterus severity, cerebral palsy, epilepsy, cogni-
tive impairment, hearing impairment, eye movement

disorder, extrapyramidal motor disorder, enamel dys-
plasia, motor retardation, neurodevelopmental delay
and other (eg, death). This part of diagnosis needs to
be confirmed jointly by the paediatric neurologist and
paediatric rehabilitation physician.

Clinical outcomes

In-hospital outcomes include severity of hyperbiliru-
binaemia (severe, extreme, hazardous), ABE (mild,
moderate, severe) and survival status (death or survival)
at discharge. Follow-up outcomes will include loss to
follow-up, survival status and kernicterus (yes or no) at
2 years.

Sample size estimation

The primary objective is to comprehensively describe
the prognosis of infants with severe hyperbilirubinaemia,
which usually does not require estimation of the sample
size because of the observational nature of the study.
Therefore, the sample size for the logistic analysis of risk
factors for extreme hyperbilirubinaemia will be calcu-
lated. We expect to test 5-10 variables as potential risk
factors; therefore, we will need 100 infants with extreme
hyperbilirubinaemia according to the criteria of at least
10 events per variable.”” ** Based on our previous study
(Multicenter Research Collaboration Group on Severe
Hyperbilirubinemia in Jiangsu Province, Survey of severe
hyperbilirubinaemia in_Jiangsu Province), the rate of extreme
hyperbilirubinaemia in severe hyperbilirubinaemia is
16.2%; therefore, a minimum sample size of 741 patients
with severe hyperbilirubinaemia is required, assuming a
loss to follow-up rate of 20%. We expect to recruit more
than 2000 patients for the study.

Statistical analysis

The patient’s gestational age, TSB values, admission age,
phototherapy duration, and so on will be presented as
mean (SD) or median (range), while prognosis such as
in-hospital outcomes and follow-up outcomes and the
implementation of jaundice management measures
before admission will be presented as frequencies or
percentages. Different results of demographics, prognosis
and implementation of jaundice management measures
among patient groups will be compared with indepen-
dent Student’s t-test or Mann-Whitney U test results for
continuous variables, and x? test or Fisher’s exact test
results for categorical variables. A univariate regression
analysis will be used to evaluate the association between
implementation of jaundice management measures or
exchange transfusion and prognosis. An analysis of risk
factors for extreme hyperbilirubinaemia will be used for
multivariate logistic regression. In order to reduce system-
atic differences in the results, we will conduct an overall
analysis of the data and separate analysis of the partici-
pating centres for the analysis of the implementation of
jaundice management measures. P values of 0.05 will be
considered statistically significant.

Li Q, et al. BMJ Open 2021;11:e040797. doi:10.1136/bmjopen-2020-040797



DISCUSSION

Some countries have established jaundice registry to
find the root cause,'" ' or formulated guidelines for the
management of jaundice for the corresponding ?opu-
lation,” ** or formulated further research plans.2 The
special disease registry has the advantage of quickly
garnering a large amount of data and using the data to
develop quality improvement plans,28 so we designed the
Neonatal Severe Hyperbilirubinemia Online Registry in
Jiangsu Province

This protocol describes the Neonatal Severe Hyperbil-
irubinemia Online Registry in Jiangsu Province, which
is the first multicentre, prospective, open, observational
cohort study to investigate the management measures
for jaundice before admission, risk factors and outcomes
of severe hyperbilirubinaemia in a real-world setting in
Jiangsu Province in China. Recording the systematic
prognosis more comprehensively will help us gain a
comprehensive understanding of the outcomes of severe
hyperbilirubinaemia. This study will also investigate
management measures for jaundice before the admis-
sion of infants with severe hyperbilirubinaemia for the
first time in China, and it will inform which management
measures have problems when implemented in a real-
world setting, thereby providing a basis for correcting
deficiencies. By exploring the risk factors for extreme
hyperbilirubinaemia, the study will suggest intensive
monitoring of atrisk infants to prevent the occurrence
of extreme hyperbilirubinaemia. Furthermore, this study
will also provide long-term prognosis information for
patients with or without exchange transfusion when TSB
is at the threshold level to optimise individualised treat-
ment of such patients.

The limitations of observational studies are inevitable,
such as a high number of participants lost to follow-up.
To overcome these limitations, we suggest that guardians
use their mobile phones to participate in follow-up using
the WeChat applet under the guidance of the physician.
Furthermore, if the guardian fails to provide follow-up
results when the infant is 2 years old, then we will perform
a telephone interview.

In conclusion, this prospective study will improve the
understanding of inadequate management before admis-
sion and provide a comprehensive prognosis for infants
with severe hyperbilirubinaemia. Ultimately, it will help
prevent the occurrence of severe hyperbilirubinaemia
and optimise personalised intervention and therapeutic
schedules.

ETHICS AND DISSEMINATION

Our protocol has been approved by the Medical Ethics
Committee of Nanjing Maternity and Child Health Care
Hospital. Each participating centre needs to be approved
by the local ethics committee, and its ethics approval
must be provided before each centre starts recruitment.
All patient guardians will be provided with a full under-
standing of the study. They will obtain written information

and sign a consent form prior to recruitment. Hospitals
participating in the study will share the findings and
results of the study, which will be presented at national
conferences and peer-reviewed paediatrics journals.
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