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Aim

To investigate if newborn babies with Down syndrome require different management strategies in neonatal units compared with unaffected babies of similar gestations and to compare their outcomes on discharge. 

Background

Each year over 60,000 babies are admitted to a neonatal unit. Over 650 babies with Down Syndrome are born every year1, of whom 5% are born at 32 weeks’ gestation or less and are likely to be admitted to a neonatal unit (personal communication, Morris). Over 40% of babies with Down syndrome have a major cardiac anomaly 2-6, hypotonia and other problems 7,8 which increase the likelihood of being admitted to a neonatal unit and are associated with feeding difficulties and the likelihood of acquiring infections.  It is therefore important to know what proportion of Down syndrome babies are admitted to a neonatal unit according to gestational age, the treatments they require, and their outcomes in comparison with unaffected children of similar gestational age. 

Objectives

1. To compare the number of notifications of babies with Down syndrome to the National Down Syndrome Cytogenetic Register (NDSCR) with the number of babies with Down syndrome identified by the neonatal units To determine the proportion of babies with Down syndrome that are admitted to a neonatal unit in England from 2009-2011 according to gestational age..
2. To describe the occurrence of common neonatal events in babies with Down syndrome and the treatments they receive
3. To compare the occurrence of common neonatal events in babies with Down syndrome with babies without Down syndrome, adjusted for gestational age at birth.
4. To evaluate the length of stay on a neonatal unit, the need for home oxygen, mode of feeding and weight at discharge for babies with Down syndrome. 
Methods

Data from the National Neonatal Research Database
Neonatal data entered onto the Badger.net system used by all neonatal units in England are released with NHS Trust approval to the Neonatal Data Analysis Unit. These data are merged to create a database, termed the “National Neonatal Research Database (NNRD)”, that are held securely as a national resource in a central repository, the NHS server of Chelsea & Westminster NHS Foundation Trust, for use for research purposes and non-research NHS service support. It has been approved by the National Research Ethics Service (ref 10/H0803/151) and the Ethics & Confidentiality Committee of the National Information Governance Board (ref ECC-05(f)/2010). The National Neonatal Research Database is open to use by other investigators. Unidentifiable anonymous data will be obtained from the National Neonatal Research Database and transferred to the Wolfson Institute of Preventive Medicine (Queen Mary University of London) using the NHS Net.

Babies with Down syndrome will be identified in the National Neonatal Research Database (NNRD) by examining the fields recording diagnoses. In 2010, data on over 60,000 babies were entered into the NNRD from 171 out of 177 neonatal units in England.9 The NNRD contains details of all babies admitted to a neonatal unit in England and details of the care they received entered on a daily basis. Anonymous data on all babies with Down syndrome born between 01/01/2009 and 31/12/2011 will be extracted and in addition data for a control set of “unaffected” babies born during the same period will be extracted.
Individual specific information will be extracted on daily events, level and location of neonatal care (according to current BAPM criteria), and neonatal care characteristics (e.g. parenteral nutrition). We will also identify specific procedures and interventions (e.g. chest drain insertion) and identify the risks of  additional  complications in the neonatal period (sepsis, pneumothorax, chylothorax, interventricular haemorrage).Trends in care from the point of identifying a need if there is one for additional neonatal care in a newborn child with Down syndrome will be examined.
Patient specific details of important discharge criteria such as the need for home oxygen, mode of feeding and weight at discharge, will be evaluated. 

Data from NDSCR

The National Down Syndrome Cytogenetic Register collects data from all cytogenetic registers in England and Wales on diagnoses of Down syndrome, both prenatal and postnatal1. As a member of BINOCAR (British Isles Network of Congenital Anomaly Registers) it has been approved by the National Research Ethics Service (ref 09/H0405/48) and the Ethics & Confidentiality Committee of the National Information Governance Board (ref 2-08(e)/2012). The NDSCR is based in the Wolfson Institute of Preventive Medicine (Queen Mary University of London).  Unidentifiable grouped data on the numbers of babies born according to gestational age and weight will be transferred internally and stored in the same place as the data from the NNRD.

All data will be analysed within the Wolfson Institute. The two databases will not be merged, the NDSCR will just be used to enable the proportion of admissions to be estimated and also to evaluate the importance of birth weight in the admission to a neonatal unit.

Sample Size Justification
From the NDSCR 1,119 babies with Down syndrome were born from 2009 to 2010. Nine were born at <29 weeks’ gestation; 45, 29-32 weeks’ gestation; 218, 33-36 weeks’ gestation. If it is assumed that approximately 100% were born at <32 weeks and 50% at 33-36 weeks will be admitted to a neonatal unit then around 163 babies with Down syndrome will be admitted to a neonatal unit over two years, i.e. approximately 240 from 2009-2011. 
On the assumption that information on around 200 babies with Down syndrome will be available in the NNRD we will select 5 controls per case matched on

i. gestational age by completed weeks
ii. neonatal unit
iii. month of admission 
This will give us sufficient power to compare if babies with Down syndrome are twice as likely as unaffected babies to develop any specific clinical events that occur in around 10% of babies. The power will also be >80% to determine if babies with Down syndrome stay 50% longer on neonatal units.
Statistical Methods

Babies with Down syndrome will be compared to those without taking into account the case control design of the study. This means that conditional logistic regression and multilevel models will be used to analyse the data using STATA statistical package.
Impact on Clinical Practice

At present it is known that babies with Down syndrome are at a greater risk of feeding difficulties resulting in a greater length of stay.8 This analysis will indicate the extent to which this occurs and related factors.  Accurate information about risks of prematurity and the proportion of babies with Down syndrome requiring additional neonatal care would improve the medical knowledge base. The information could support the antenatal counselling of parents in addition to providing increased awareness and quantification of the problems that premature children with Down syndrome may face in the first few weeks of life. 
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